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UNDERWATER ARCHAEOLOGY, SALT PRODUCTION, AND COASTAL
MAYA TRADE AT STINGRAY LAGOON, BELIZE

Heather McKillop

Ancient sources of salt have been revealed by underwater archaeology along the south coast of Belize. A relative rise in sea
level of about 1 m at the end of the Classic period (ca. A.D. 900) submerged ancient Maya settlements and transformed the
modern landscape by reducing the amount of available land and by changing the vegetation. The discovery of submerged
archaeological sites and their dating by associated ceramics and radiocarbon date determination documents the sea level
rise. Salt production by the sal cocida or boiling method at the underwater site of Stingray Lagoon and at other specialized
salt production sites provided salt for coastal use and inland transport and diminished the need for long-distance import of
this basic human requirement. This paper describes salt-making artifacts as well as salt production. The lack of animal bones
at the Stingray Lagoon site where other organic material was preserved indicates that salt was not produced for salt-drying
fish. Evidence that salt was obtained from the Belizean coast instead of from the northern Yucatan coast is in line with the
view of ancient Maya economy in which basic subsistence resources were produced locally whereas long-distance trade was
concentrated on elite or ceremonial resources and goods.

Antiguas fuentes de sal han sido expuestas por medio de estudios de arqueologia submarina a lo largo de la costa sur de
Belice. Un incremento de aproximadamente un metro (I m) en el nivel del mar sumergié antiguos pueblos de la civilizacion
maya al final del periodo Clasico (ca. 900 D.C.), transformando la nueva superficie, reduciendo asi la cantidad de tierra
disponible, y cambiando la vegetacion. El descubrimiento de estos sitios arqueoligicos sumergidos, su antigiiedad, y su aso-
ciacion con cerdmica y fechas de radiocarbono documentan el mencionado incremento en el nivel del mar. La produccion de
sal por medio del método de sal cocida o método de ebullicion en el sitio sumergido de Stingray Lagoon y otros lugares espe-
cializados en la produccion de sal abastecié a pueblos costeros y dentro de la isla, disminuyendo asi la importacion de este
basico requisito humano. La produccion de sal y artefactos usados para esta tarea han sido descritos. La falta de huesos de
animales en Stingray Lagoon donde al mismo tiempo otra materia orgdnica fue preservada, indica que la sal no fue pro-
ducida para el propésito de secar pescado. El adquirir la sal de la costa de Belice y no de la costa norte de Yucatan con-
cuerda con el punto de vista econémico de la antigua civilizacion maya, en el cual los productos para la subsistencia bdsi-
ca eran obtenidos de lugares cercanos, y s6lo mercaderia para personas de la clase alta y productos para usos ceremoniales
eran traidos de lugares mas retirados.

he sea was important to the ancient Maya

for a variety of reasons. Not only did it

serve as a transportation route for exotic
trade goods (Hammond 1972; Healy et al. 1984;
McKillop et al. 1988; Sabloff 1977), but the sea
was also a source of ritual paraphernalia, imagery,
implements, and food (Andrews 1969; Chase and
Chase 1989; Lange 1971; McKillop 1980, 1984,
1985, 1996; Miller 1977; Schele and Miller
1986). A previous generation of Maya archaeolo-
gists viewed the Classic Maya (A.D. 300-900) of
the southern lowlands of Guatemala, Belize, and
Mexico as subsistence farmers who relied on the

slash-and-burn agriculture typical of the modern
Maya and of the sixteenth-century Maya whom
the Spaniards encountered. The abundance of
marine resources along the coast of the Yucatan
Peninsula led Lange (1971) to propose that the
inland Maya may have been supported, in part, by
imported seafood. With poor preservation of
organic remains and research strategies focused
on monumental architecture, however, few solid
data on the ancient diet were available.

Current views of Maya subsistence based on
studies of agricultural techniques (Adams et al.
1981; Healy et al. 1983; Pohl 1990; Turner and
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Figure 1. Map of south coastal Belize study region showing location of underwater site of Stingray Lagoon and other

sites mentioned in the text.

Harrison 1983) and analyses of plant macrofossils
(Cliff and Crane 1989; Lentz 1991; McKillop
1994, 1995b; Turner and Miksicek 1984) indicate
that the Maya had a variety of subsistence strate-
gies, including slash-and-burn agriculture, more
intensive wetland (raised-field) agriculture, ter-
raced hill slopes, kitchen gardens, and arboricul-
ture. These and other lines of evidence point to
specialized use of different lowland environ-
ments, and to subsistence practices geared to pop-
ulation densities higher than earlier estimates
based on the slash-and-burn model. Still, there are
lingering questions about the role of the sea in
providing food for the inland Maya.

A growing interest in coastal fieldwork among
Maya archaeologists provides new insights on the
potential contribution of the sea to the life of both
the coastal and inland Maya. Available evidence
points to restriction of seafood or marine by-prod-
ucts (such as manatee bones used for carvings or
stingray spines for blood-letting) to elite or ritual
contexts at distant inland Maya sites (McKillop
1984, 1985). An intensive survey of Maya coastal
salt production led Andrews (1983) to propose

inland transport of salt from the salt beds along the
northern Yucatan coast of Mexico. In the absence
of salt or well-preserved fish bones from many
inland sites, several provocative hypotheses have
been advanced concerning the inland transport of
salt and salt-dried or smoked fish (Graham 1983,
1991; MacKinnon and Kepecs 1989; Marcus
1991; Valdez and Mock 1991). Ongoing underwa-
ter survey and excavations in south coastal Belize
contribute to this discussion by documenting salt
production geared to the local and inland Maya.
This research shows that local exchange within the
lowlands was important and that there has been an
overemphasis on long-distance trade (Graham
1987; Marcus 1983, 1991). The possibility that the
Maya obtained significant quantities of salt from
the Belizean coast is in line with a view of ancient
Maya economy in which basic subsistence
resources were obtained from nearby locations,
whereas long-distance trade was concentrated on
the import of elite and ceremonial materials and
goods (Cowgill 1993; Demarest 1992:142-143;
Drennan 1984a and 1984b; McKillop 1996; Price
1978; Tourtellot and Sabloff 1972:128).
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Figure 2. Estimated ancient size of Wild Cane Cay site based on offshore shovel testing.

Sources of Salt for the Ancient Maya

Although there are questions about the required
level of daily salt intake, particularly when salt
“appetite” often exceeds salt “requirement,”
researchers agree that salt is a basic dietary neces-
sity (Andrews 1983; Brown 1980; Marcus 1991).
The inland Maya obtained limited quantities of
salt from eating meat and, by analogy with the
modern Maya, from burning palm trees. The only
significant known source of salt within the Maya
lowlands, located at Salinas de los Nueve Cerros
(Dillon 1977), is insufficient to have supplied salt
to meet the needs of the Classic lowland Maya.
Until recently, the major known sources of salt
available to the lowland Maya were the vast salt
flats along the northern Yucatan coast. The puta-
tive southern lowland shortage of local salt has
led at least one researcher to explain the origins of
lowland Maya civilization as due to the develop-
ment of complex organization necessary to
import basic resources such as salt (Rathje 1971).
Although Rathje’s basic resource import model
has been discounted, long-distance transport of
staple resources in Mesoamerica in general con-
tinues to be proposed (Sluyter 1993) and import
of some quantities of northern Yucatan salt into
the southern Maya lowlands in particular is still

discussed (MacKinnon and Kepecs 1989, for
example). Salt from the Belizean coast, however,
would have been much closer at hand.

Sea-Level Rise and the Ancient Coastal
Landscape

Survey and excavations between 1988 and 1993
directed by me as part of the South Coastal
Archaeology in Belize (“SCAB”) project docu-
ment a rise in sea level of about 1 m at the end of
the Classic period that permanently submerged
many sites, including salt-production communi-
ties (Figure 1). An ongoing regional survey is the
second phase of the SCAB project whose goals
are to investigate the relationships between long-
distance trade, coastal-inland exchange, and
coastal economies. The methodology includes
locating sites, determining their age, and estimat-
ing the density of trade goods in relation to those
at the trading port on Wild Cane Cay. We regular-
ly discovered Classic-period sites in the survey
area below the water table under Postclassic
deposits, deeply buried under modern mangrove
swamp below the water table, or offshore.

If the sea level in south coastal Belize was
approximately 1 m lower during the Classic peri-
od, a substantial area that is now offshore and
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WILD CANE

Figure 3. Underwater sites in Punta Ycacos Lagoon.

much of the mangrove swamp in south coastal
Belize would have been dry land. Initial clues to
the extent of sea level rise came from excavations
at the trading port of Wild Cane Cay, where mid-
den deposits extended up to 1.5 m below the
water table (McKillop 1982, 1987, 1989, 1994a,
1994b). Systematic offshore shovel tests every 10
m at Wild Cane Cay revealed deeply buried
archaeological deposits, which indicated that the
ancient site was about twice its present dry land
area of some 2 hectares (Figure 2).
Archaeological research shows that the mod-
ern landscape in south coastal Belize is signifi-
cantly different than it was during ancient Maya
times. Today, the landscape is dominated by man-
groves along the coastline and offshore islands,
with shallow coastal lagoons and marshes on the
mainland. The Rio Grande and the Deep River
bracket a coastal inlet called Port Honduras into
which flow several rivers that together deposit silt
in a wide coastal area (Figure 1). There is a sharp

change in the landscape at the Deep River: to the
north, the geology includes limestone and meta-
morphic rocks that support pine savanna and scat-
tered clumps of palmettos and Caribbean pine,
whereas to the south of the Deep River the under-
lying geology is sandstone, mudstone, and silt-
stone that support tropical rain forest. We have
found ancient Maya sites in all major environ-
mental zones: savanna, rain forest, mangrove
swamps, and underwater.

A rise of about 1 m in relative sea level in the
Port Honduras area since the end of the Classic
period dramatically changed the ancient coastal
topography and vegetation patterns. The 1 m esti-
mate is based on excavations at several sites
(Figure 1). At the underwater site of Stingray
Lagoon, cultural deposits dated to the Late to
Terminal Classic (A.D. 700-900) vary between .8
and 1 m below current sea level. At Wild Cane Cay
and Frenchman’s Cay, the Classic-period deposits
are permanently water-logged up to 1.5 m below
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Figure 4. Underwater view of artifacts on the sea floor at Stingray Lagoon site. (Photograph by Anthony Holley)

the modern water table; judging from the excellent
preservation of organic plant and animal remains,
this inundation occurred soon after the midden
accumulation (McKillop 1994a, 1994b, 1995b).
The Classic-period deposits at Wild Cane Cay are
dated by a series of radiocarbon dates on wood
charcoal and by ceramic analysis (McKillop
1987), whereas the Frenchman’s Cay deposits are
dated by ceramic analysis. Classic-period middens
at Pelican One Pot, Tiger Mound, and Green Vine
Snake, which are red mangrove (Rhizophora man-
gle) island sites located below sea level, are below
the water table and deeply buried beneath modern
mangroves. Tiger Mound has inundated Late
Classic deposits dated to 1270 + 60 B.P. (Beta
37027; wood charcoal).

The above-mentioned data indicate that during
the Classic period the extent of dry land in the
Port Honduras area was much greater than it is
today. Moreover, the modern vegetation pattern
dominated by red mangroves was not characteris-
tic of the Classic period, because the land was
drier. The ancient coastline extended farther east
than it does today. Many of the offshore islands
that now consist of mangroves would have been
dry land and larger, with mangroves along their

fringes, where land-loving, salt-intolerant trees
and other vegetation could not grow. That the area
was desirable for occupation, in contrast to its vir-
tual lack of human population today, is attested by
the abundance of sites in the area and from the
recovery of plant food remains from a variety of
trees that do not now grow on the cays. Plants that
are not adapted to the inundated soils of red man-
groves, including native palms among others,
were recovered from excavations in submerged
deposits at Wild Cane Cay (McKillop 1994b) and
from other south coastal sites, notably
Frenchman’s Cay, Pelican One Pot, Tiger Mound,
and Pork and Doughboy Point (McKillop 1993,
1995b). The palms include Acrocomia mexicana,
Bactris major, and Orbignya cohune. In general,
south coastal Belize would have been a more
inviting area for Classic-period settlers. Sea level
rise has been reported for coastal sites farther
north in Belize, notably Moho Cay (McKillop
1980, 1984) and more recently, from geological
studies on Ambergris Cay in the far north of
Belize (Dunn and Mazzullo 1993; see also
Graham 1989; Graham and Pendergast 1989). A
similar rise in sea level is evident at sites on the
west and north coasts of the Yucatan (Dahlin
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Figure 5. Transit mapping at Stingray Lagoon. (photograph by Carol Dodd)

1983; Folan et al. 1983). The discovery of the
extent of sea level rise and submerged sites has
transformed our knowledge of the potential area
that was available for settlement in ancient times.

Maya Salt Production in South Coastal Belize

Underwater excavations at Stingray Lagoon and
other salt-production communities in south
coastal Belize document new sources of salt that
were available to the prehistoric lowland Maya.
The recovery of salt-making artifacts at Stingray
Lagoon indicates salt production by the sal coci-
da method of boiling brine over fires. Ongoing
research indicates that salt production was for
both local use and inland transport. These data,
along with information from other sites along the
coast of Belize (McKillop and Healy 1989), are
exciting for two reasons. First, they indicate that
the coastal Maya along the eastern seaboard of the
Yucatan Peninsula in Belize had local sources of
salt and were not dependent on imports.
Andrews’s (1983) earlier comprehensive study
had recovered limited indications of salt making
restricted to the far north of Belize on Ambergris
Cay. The paucity of Belizean salt reinforced
Andrews’s interpretation of bulk inland transport
of the commodity, especially from the northern
Yucatdn beds where high-quality salt was pro-
duced by solar evaporation.

Second, the possibility of extensive local pro-
duction of salt along the Belizean coast has rekin-

dled ideas about the inland trade of marine
resources. The hypotheses include inland trans-
port of salt, salt production for inland transport of
salt-dried fish, and inland trade of other marine
resources. Fish bones from inland sites indicate
that seafood was imported to near-coastal settle-
ments such as Altun Ha, Dzibilchaltun, and
Lubaantun (McKillop 1984, 1985; Pendergast
1979:7, Wing 1975a, 1977). However, the very
limited evidence of seafood consumption at dis-
tant inland communities such as Tikal (Rice
1978), colonial Tipu (Graham 1991), or Lamanai
(White and Schwarcz 1989) indicates that
seafood was restricted to small amounts for the
elite (McKillop 1984, 1985; White and Schwarcz
1989). The Maya at distant inland communities
exploited locally available land and riverine ani-
mals, particularly deer, peccary, dog, and river
turtles for the meat portion of their diets
(McKillop 1985:346; Pohl 1976, Wing 1978).
The view that distance was an important criterion
in resource selection is further substantiated by
the evidence of reliance on marine fauna at off-
shore islands (McKillop 1985:346-347), such as
Moho Cay (McKillop 1984), Cozumel (Hamblin
1980), Cancun (Wing 1975b), and Wild Cane
Cay. Communities located directly on the main-
land coast included both land and marine fauna in
their diet (Carr 1986).

Salt certainly may have been used to dry fish
for inland transport, as proposed by Lange (1971)
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Figure 6. Excavation and surface artifact clusters at Stingray Lagoon.

and more recently by Graham (1983) and by
Valdez and Mock (1991). For example, split ver-
tebrae from tuna on the central coast of Belize
were interpreted as evidence of salt-drying fish
for inland transport (Graham 1983). However,
without the corroborating evidence of coastal
resources at inland sites it may be difficult to
argue for marine-resource extraction in excess of
local needs, including preservation of fish for
later coastal use.

Instead of, or in addition to, the transport of
salt-dried fish, salt may have been traded inland
along with other coastal resources. MacKinnon
and Kepecs (1989) suggest that the fine-grade
and better-tasting northern Yucatan salt produced
by solar evaporation was for elite use, whereas the
inferior-quality coastal Belizean salt produced by
the sal cocida method was for mass consumption.
Data from Stingray Lagoon site support a view of
salt production for coastal use and inland trans-
port, which probably did not exclude the inland
elite. The recovery of marine fish bones from the
Late Classic site of Lubaantun located 25 km
inland (Hammond 1975; Wing 1975b) indicates
coastal-inland transportation, if not trade, in
southern Belize.

Underwater Excavations at Stingray Lagoon

Stingray Lagoon is an underwater site discovered

in 1991 during offshore reconnaissance in Punta
Ycacos Lagoon (Figure 3). The site is located 310
meters offshore. Transit mapping between
Stingray Lagoon site and the north shore revealed
no topographic variation of the sea floor, which
suggests that if Stingray Lagoon site was located
on dry land at the time of Late to Terminal Classic
occupation (A.D. 700-900), then so was much of
Punta Ycacos Lagoon. The ground surface of the
site varies from 80 cm deep at low tide to about
100 cm below the water surface at high tide. The
ground-surface distribution of artifacts over an
area of 38 by 27 meters provides a minimal indi-
cation of the spatial extent of the site (Figure 4).
The ground at the site is firm, with a thin surface
layer of silt from which the artifacts protrude.
Immediately noticeable at the site is the large size
of the artifacts; pottery sherds, in particular, are
larger than those at dry-land sites in the area. The
larger size may be explained by a lack of tram-
pling on the site after the Terminal Classic period
owing to site abandonment associated with the
sea level rise.

Archaeological research between 1991 and
1993 included transit mapping, surface collection,
and test excavations (Figure 5). The objectives of
the research were to estimate the density of arti-
facts in the soil and to determine the feasibility of
large-scale underwater excavations. The central
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area of the site was fenced off with a series of
fishing nets to keep out predatory fish, including
stingrays, sharks, and barracudas (Figure 6).
Sixteen artifact concentrations were transit
mapped and collected within the protective net
zone. Complete and large fragments of pottery
and stone artifacts were clearly visible on the sea
floor until the silty soil was disturbed. Initially, a
snorkeler floating at the water surface with an
underwater camera recorded the distribution of
surface artifact clusters. We subsequently mapped
concentrations of artifacts on the sea floor using a
transit, with the stadia person snorkeling and
placing the stadia rod at artifact clusters. Major
artifact concentrations mapped and collected
beyond the net include a long trench demarcated
Cluster A, Cluster A north, and Cluster A south;
and a depressed area, recorded as Northwest
Hole. Cluster A contained a complete metate, a
mold-made whistle in the shape of a bat head
(Figure 7), a mold-made dog figurine head, and
large pieces of “unit-stamped” pottery. Salt-mak-
ing bowls, jars, and associated artifacts described
below were also recovered from the surface.

Test excavations yielded abundant material
and indicate that further excavations will be feasi-
ble and productive (Figures 5 and 6). We set out a
2-x-2-m unit in a central area of the site where a
preserved wooden stake was discovered, and used
a wooden grid to demarcate four 1-x-1-m sub-
units, designated a-d, in which we excavated a 10-
cm level using shovels. The excavations recovered
abundant charcoal, ceramics, and some coral and
peat. All soil was salt-water floated in 4” mesh
excavation screens. Further excavations are
planned to help determine the depth and areal
extent of the archaeological deposits, and to allow
estimation of salt-production levels based on ves-
sel densities.

Site Chronology and Coastal-Inland Trade

Ceramic analysis places Stingray Lagoon within
the Late to Terminal Classic period (A.D.
700-900), contemporary with many coastal and
inland sites in southern Belize (Hammond 1975;
Leventhal 1991) and Guatemala. A radiocarbon
date from Cluster 7 places the use of the site in the
Late to Terminal Classic (1180 + 50 B.P; Beta
69869; wood charcoal). Diagnostic unit-stamped
jar sherds, whose slip has been eroded, resemble
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those from Wild Cane Cay, Lubaantun
(Hammond 1975:Figures 110 and 118; Joyce
1926:Plate XXVI, Figure 2; Kidder 1954:12,
Figure 7c; Mason 1928:Figure 4), Altar de
Sacrificios (Adams 1971:Figure 59d), and Seibal
(Sabloff 1975:Figures 329 and 330). The Late to
Terminal Classic mold-made figurine tradition in
southern Belize, recognized at Lubaantun
(Hammond 1975:371-375), Wild Cane Cay
(McKillop 1987, 1994b), and Village Farm, also
extends to Stingray Lagoon (Figures 7 and 8).

Salt Production at Stingray Lagoon

The recovery of well-preserved salt-making arti-
facts from Stingray Lagoon provides insights into
Maya salt production. The excavated artifacts were
recovered from a fire hearth consisting of a local-
ized area of congealed charcoal. Some of the char-
coal was embedded in amorphous fragments of
fired clay, which proved to be broken and discard-
ed salt-making artifacts. Other researchers have
suggested that clay cylinders, cylinders embedded
in amorphous clay sockets, and spacers were used
in coastal salt production by the sal cocida method
of boiling brine (Andrews 1983; Brown
1980:20-89; MacKinnon and Kepecs 1989;
Nance 1992). All of these classes of artifacts were
recovered from Stingray Lagoon (Figure 9).
Large, thick-walled jars averaging 24 cm in diam-
eter (Figure 9a) or thick-walled, open bowls were
evidently filled with brine and elevated above a
fire on sets of clay cylinder supports (Figure 10).
The open bowls have counterparts among the
modern highland Maya of Sacapulas, Guatemala,
who boil brine to produce salt (Reina and
Monaghan 1981). At Sacapulas, water from a salt
spring was poured through salt-enriched soil to
further concentrate the brine before the boiling
process. Any traces of a leaching process or of
solar evaporation pans have disappeared from the
underwater setting of Stingray Lagoon. The salt-
boiling vessel supports at Stingray Lagoon were
embedded at their base in an amorphous and fri-
able socket of clay with a flat base (Figure 9b).
The top of the cylinders was embedded in a clay
socket with a form-fitting, concave superior sur-
face to support the vessel (Figure 9c). Disc-shaped
clay spacers with concave surfaces may have been
placed between the jars to keep them separated
during boiling (Figure 9d), but would not have
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Figure 7. Mold-made bat whistle from Stingray Lagoon.

been used with the open bowls. All of the salt-
making artifacts are sand-tempered and unslipped.
The sockets and spacers, which are poorly fired
and friable, were few in number in contrast to the
ubiquitous solid clay cylinders. The presumed
greater abundance of sockets and spacers is sug-
gested by the quantities of fired clay fragments
that, together with charcoal, form the bulk of the
excavated remains. Previously, only fragmentary
cylinders have been reported from sites along the
coast of Belize (McKillop 1980: Plate 8;
MacKinnon and Kepecs 1989; Valdez and Mock
1991); all but one cylinder from Stingray Lagoon
were broken. The complete cylinder measures
26.5 cm in length and 3.1 cm in diameter, which
provides information on the height to which the
vessels were elevated above the fire (Figure 11).
Although the number of vessel supports is
hypothetical, the likelihood that there were three
cylinder supports is suggested by the common use
of tripod vessels by the Maya, as well as by the

recovery of cylinders that were embedded at an
angle in clay bases at Stingray Lagoon (Figure
9b). Among the Sacapulas Maya, 32 open bowls
were grouped together in rows over a fire; each
bowl was elevated 10 cm over the fire by four
stone supports (Reina and Monaghan
1981:24-26, Figure 26).

Analogy with the modern and historic-period
Maya (Andrews 1983; Reina and Monaghan
1981) suggests other artifacts that may have been
used in salt production at Stingray Lagoon. The
finely made jars, including unit-stamped or
undecorated Tinaja or Remate Red jars, would
have been well-suited for storing brine that was
added continuously to the salt-boiling vessels
while they were over the fire. Among the modern
highland Maya in Sacapulas, corn is added to the
brine to make the salt fine-grained (Reina and
Monaghan 1981:32). This modern practice may
explain the presence of a mano and metate at
Stingray Lagoon, an association that could be
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Figure 8. Late Classic, “Lubaantun-style” mold-made figurine whistle from Stingray Lagoon.

tested at other sites. The Sacapulas Maya use
some of the white salt to produce black salt cakes
by compacting and roasting the salt for three
hours in the bowls; the bowls are then broken to
remove the hard and durable black cakes (Reina
and Monaghan 1981:29, Figures 38 and 39). If the
ancient salt produced at Stingray Lagoon was cre-
ated in the form of salt cakes, as among the mod-
ern Maya, then we would not expect containers
for transporting salt to other communities.

Salt Production for Coastal Use and Inland
Trade

The specialized production of salt at Stingray
Lagoon and at other sites in the Punta Ycacos
Lagoon area suggests salt production for coastal
use within southern Belize and for inland trade.
Some communities (Stingray Lagoon, Killer Bee,
Orlando’s Jewfish, and David Westby) were spe-
cialized salt-making communities that lack evi-
dence of settlement (Figures 1 and 3). In the

water-saturated environment of Stingray Lagoon
where preservation of organic remains was excel-
lent, as it was in other water-logged sites in the
area, there is an absence of plant food or animal
remains. The lack of food remains contrasts with
the abundance of charcoal associated with salt-
making, and indicates that the community was
focused on specialized production of salt with
limited, if any, settlement. The absence of fish
bones, in particular, indicates that salt production
was not focused on salt-drying of sea fish for
coastal use or inland transport. Clearly, sea fishes
were traded inland and were necessarily preserved
if traded, even to nearby inland sites like
Lubaantun. However, the evidence at Stingray
Lagoon is for focused production of salt only. The
absence of both fish bones and stone tools for at
least cleaning fish (even if whole fish were trad-
ed) indicates a focused activity that did not
include fishing, cleaning, or preparing fish for
storage or trade. Long-distance bulk transport of
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Figure 9. Salt-making artifacts from Stingray Lagoon: At the top, profiles of large jar sherds with vessel diameters
shown; on the left are two views of a solid clay cylinder embedded in clay socket base to support jar above fire; in the
center are three views of a socket with concave top to fit vessel, with embedded cylinder fragment; and on the right

are three views of a spacer to place between jars.

sea fish to feed the growing Classic-period popu-
lation is clearly not indicated. The scarcity of
stone implements, restricted to a mano and
metate, one ground-stone axe, and a single chert
axe, reinforces the interpretation of specialized
use of the site. Utilitarian ceramic vessels, includ-
ing thick-walled jars with restricted orifices and
thick-walled bowls, are highly specialized. The
overwhelming majority of artifacts recovered
from the excavations at Stingray Lagoon, Killer
Bee, Orlando’s Jewfish, and David Westby are
those used in salt production.

Regional survey and excavations in south
coastal Belize indicate that salt-making was carried

out at a variety of other communities on an inci-
dental and infrequent basis. The recovery of solid
clay cylinders from offshore island sites is rare, and
contrasts with the specialized lagoon salt produc-
tion workshops. My excavations have uncovered
solid clay cylinders at Wild Cane Cay, Frenchman’s
Cay, Green Vine Snake, Tiger Mound, and Pelican
One Pot in household middens (Figure 1). At the
Classic-period trading port on Moho Cay, near
Belize City, a solid clay cylinder was recovered
from a Late Classic burial (McKillop 1980:37-38).

The recovery of artifacts that are not clearly
associated with salt production at Stingray
Lagoon indicates that the community was not iso-
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Figure 10. Schematic reconstruction of salt-boiling jars over a fire.

lated but instead had far-ranging, although proba-
bly indirect, ties with coastal and inland commu-
nities during the Late to Terminal Classic period.
In particular, the recovery of unit-stamped pottery
and Lubaantun-style, mold-made figurine whis-
tles integrates this specialized salt-production site
with the inland-coastal exchange system. The
absence of obsidian or other exotics indicates that
Stingray Lagoon was not part of the long-distance
trade system focused at the nearby trading port on
Wild Cane Cay, which had high densities of
obsidian (McKillop 1987, 1989, 1995a). In addi-
tion to its pivotal role as a long-distance trading
port, Wild Cane Cay may have been a bulking
point for the inland trade of salt and other marine
resources, in exchange for inland products.
Further excavations will help to clarify the role of
specialized salt-production sites, such as Stingray
Lagoon, in the coastal economy, coastal-inland
trade, and long-distance exchange.

Conclusions

The extraction of salt from brine along the coast
of Belize reduced the need for long-distance
import of this basic daily necessity from the salt
flats on the northern Yucatan coast. Salt produc-
tion was concentrated in the saline waters of the
coastal lagoons where salt levels were seasonally
elevated during the dry season. The southern
Maya lowlanders had access to the closer Belizean
sources of salt, in addition to limited amounts of
salt available from eating animal meat, burning
palms, and from the inland salt source at Salinas
de los Nueve Cerros. The South Coastal
Archaeology in Belize project has identified a rise

in sea level that transformed the landform and
vegetation patterns and submerged Classic Maya
sites, including specialized salt-production work-
stations, notably the Stingray Lagoon site. Salt
was produced at these workstations by the boiling
method that employed jars and bowls supported
over a fire by clay-cylinder supports. As among
the modern Maya at Sacapulas, Guatemala, corn
may have been added during the boiling process to
make the salt fine-grained.

With the variety of subsistence and valuable
coastal resources in demand by the inland
Maya—manatee bones, fish, stingray spines, sea
urchin spines, and sea shells, among others
(McKillop 1996)—it seems likely that salt was
also transported inland. The presence of inland
goods at the Stingray Lagoon site, notably mold-
made, Lubaantun-style figurine whistles and unit-
stamped pottery, is supporting evidence for salt
production for inland transport. The absence of
animal bones in the excavations at Stingray
Lagoon indicates that salt was not produced for
the inland transport of salt-dried fish. The lack of
obsidian at Stingray Lagoon indicates that some
exotic resources entering the region at Wild Cane
Cay were not regionally distributed to all sites.
The differential distribution of resources through
various spheres is also indicated by different per-
centages of source-specific obsidian at Late
Classic Lubaantun and Wild Cane Cay (McKillop
et al. 1988). The finding that salt was produced at
Stingray Lagoon and other lagoonal sites in south
coastal Belize supports a model of long-distance
import of exotic valuables and local production
and exchange of subsistence resources.
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Figure 11. Complete solid clay cylinder support, 26.5 cm in length, from Stingray Lagoon.

The ancient submergence of Stingray Lagoon
and other nearby Maya sites, which resulted in
human abandonment, provides a sobering
reminder of the dynamics of coastal processes in
relationship to human adaptation. As the twenti-
eth century ends, with world sea levels projected
to rise as much as 1 m by A.D. 2050 (Carter
1988), the recovery of ancient signatures of coast-
lines becomes more compelling.
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