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Abstract

Archaeologicainvestigationavere undertaken at the John Spang Site, a Late Classic
Maya saltwork, in Punta Ycacos Lagoon, in Paynes Creek National Park, southern Belize. The
field survey mappingiglded over 149 wooden architectural posts preserved below the sea floor
in mangrove peatThe presence of briquetage indicateswioeden architecture is assaied
with the infrastructure associated wgtoduction and distribution of sal’he mappedwgvey
areas, including the wooden architecture, artifact boundaries, and site boundaries, as well as the
wooden post measurements were combined in a GIS to analyze the spatial distrlbution.
compare and contrast the patterns observed in the post datobgrt CWa u ¢ h dA%38 0 s
Modern Maya House | also compare the wooden architecture present at the John Spang with
modern and historic investigations about saltmaking. My investigations revealed wooden
rectangular structures similar to those descriibeauchope, as well as structures associated in
the process of making salMy research shows that there is continuity from the past to the
present in regards to the shapes of buildings and structures. However, variations exist between

the past and thgresent in regards to the layout of the site and the sizes of posts preferred.

viii



Chapter 1
Introduction

My research includes the study of patterningd significance ofvoodenarchitectual
posts at the John Spang Sad ate Classica(p. 603900) Maya saltworks in the Punta Ycacos
Lagoon a large salt water lagooin, Paynes Creek National PadqutherrBelize, Central
America(Figure 1. | reportthe discovery, mapping, and analysis of wood posts in terms of the
spatial structure of ancient Maya @den architecture and its role in the organization of
production and distribution in the ancient Maya economy.

Organic artifacts at terrestrial sites in tlaya area and elsewhere in the tropics usually
havepoor preserv#on. In contrastsites submeyed underwater can yield well preserved
organic artifacts. The wooden architecture at the John Spang Site is preserteti tue wo o d 6 s
location in mangroveeat, an anaerobic sediment. Apart from similar mapped sites in Paynes
Creek National Park, naterancient Mayavooden architecture has been discovered in the
Maya area.

Ethnographic and archaeological investigations can bridge thieepyapen the past and
present. | examinemodern Maya wooden architectuirecluding houses andssociated
buildings, as well astructures associated with the modern laistbric salt industryn
Mesoamerica In my stidy, | compare and contrast modern andientMayawooden
architecture.
The Ancient Maya

The ancient Maya lived in the presetaty countrie®f Mexico, Belize, Guatemala,
Honduras, and El Salvadorhis area is still inhabited today by the indigenous Maya people.

The ancient Maya culturgtretched from the Yucatan Peninsula, all of Guatemala, and Belize to
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the Mexican states of Chiapas and Tabasco to the western portions of Honduras and El Salvador.
Based on the diversity ofatural resources, the@ent Maya area hdseen divided

geographically and culturally into the Northern Maya Lowlands, the Southern Maya Lowlands,
and the Southern Maya Highlan@sgure 2) What is known as the Classic Mafsg. 300:900)

period developed in the Southern Maya Lowlan@seflatter and dryeNorthern Maya

Lowlands includehe Yucatan Peninsula’ he moisterSouthern Maya Lowlandaclude

Guatemala, parts of the Mexican states of Tabasco and Chiapas, all of Belize, and western
Honduras.The Caribbean Sea is located to the easltisfarea.The Southern Maya Highlands
includethe volcanic areas ofestern El Salvador, the mountainous region of Guatemala, and
continues into the Mexican state of Chiapas (Coe 1999; McKalif)zla).

A limestone shelf extends from the Yucatan PeninstiMexico into Belize and the
PetérDistrict of Guatemala. The limestone shelf in the Yucat@oisuscreating cenotes,
collapsed caves, which is a source of wat@uarriedimestone was used by the ancient Maya
for sacbes, stone monuments, and ligsd as well as for the plaster. The Puuc Hills in northern
Yucatan and the Maya Mountains in Belize add variation to the terrain of the northern and
southern lowlandsThe Belize Barrier reef lies to the east of the lowlands extending from
Cozumel in Qintana Roo Mexico to southern Belize. The ancient Maya exploited the sea for
numerous resources, including salhe Maya Highlands are characterized by lyat¢east305
meters (m)above sedevel. The volcanic highlands supplied the ancient Maya alithidian,
basalt, and ash. Numerous rivers bisect the Southern Maya Lowlands and the Southern Maya
Highlands. These rivers were used as transportation and for natural resGoé&999;

McKillop 20043.

The general cultural history of the ancient fecan be divided into five chronological
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periods, Paleoindians (ca. 9,500 to 7,8@0, Archaic (7,000 to 1808c.), Preclassic (2,008)c.
to ap. 300), ClassicAp. 306900),Postdassic 4 p. 9001519), and Historica(p. 1519present).
The archaeological sites withRunta Ycacotagoon date to the Late Classerjpd based on
previous research (McKillop 1995, 2002)he Classic period is subdivided into the Early
Classic(ap. 300-600), the Late Classig (. 600-900), and the Terminal Classicd. 800-:900).
The acient Maya Civilization reachets height during the Classiepod (p. 306:900).

These dates are based on the earliest recovered carved stelae flanditka last recovered
4



dated monument at Tonind he stelae dates are recorded in the Maya long count and
accompany hieroglyphic inscription$hese recorded dates indicate the period of dynastic
authority of the lowland city cente(sicKillop 2004a). The emergence and g@eur of the
ancient Classic Maya can be characterized as consisting of city states containing monumental
architecture plastered in limestone and an gmean population. Carved siemarked events,
histories, and achievementstbé elites. Carvedn these stek and monuments were
hieroglyphic writing and cultural imagery. The Maya developed an advanced calendar system
and marked events and histories of their people. Maya artists produced elaborate painted
polychrome pots andceentric flints. Trade was widespread and occurred along the Eanibb
coast and inland toward Teotihuacan, in\ladley of Mexico. The Classic Maya collapse
resulted in the abandonment of cities and towriee southern Maya lowland&esearchers
disagree as to the cause of the decline of the ancient NEgpdogical disastenvidespread
diseaseendemic warfaregndenvironmental changare considered to be some of the culprits
leadingto the collapse (Culbert 1977; Darast 1997 Hodell et al.199%; Webster 2002)
The Ancient Maya Political and Subsistence Economies

Perspectives regardirige ancient Maya political economy are concerned agtlv much
controlthecityst at es 6s wi el d e dxchanggamd distribetiongf matedial c t i o n,
resaurces Debates concerning ancient Maya economy center on the degree to which the Maya
were centralized or decentralized (McKillgp04a). Centralized implies thattates wielded
economic and administrative conttbtough a hierarchical approach, or tiggvn. The city
states, controlled by the elite, would thus haveatlicentrol ovetthe ecmomy even at the
household subsistence levélhereasgecentralizedmplies the elite controlled the prestige

economy and wielded little or no control over thei$ehold subsistence econonAnother
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possibility suggested by Marcus (1993, 1998) in her dynamic model, consists of a more fluid
model of control that stresses the variability over space andgmeen centralized and
decentralized

Many researchetsave postulated models to understand economy, {{fB@deton and
Feinman 1984; Leventhal 1990; Masson 2003yrtellot and Sabloff 19732nd the rise of the
major centers in the Maya loands Freidel 1978, 199; Rathje 1971\ oorhies 1982). Rathje
(1977 proposes a cultural ecological model in which trade is an economic way to redistribute
items from the highlands to the lowlands. An example given is that the Maya loydandse
areadid not contain the necessary basic resources such as, obsttisan@é basalt and needed
to acquire the goods from other geographical ataa$er or periphery areasro support this
claim, Rathje notes the preference of durable basalt metates in the lowlands imported from the
highlands verses the limestone metdibas were wildly available in the region. Based on this
model, acomplex societyvas formed to distribute the goods/resources acquired through trade
from the buffer and periphery to the core

Voorhies (182) also proposesraodelfor the developmentf@womplex society based on
lowland Maya export ofaw materials to the highlands in exchange for goods. Voorhies
suggested that lowland goods are not commonly found at highland sites because they were

organic materials and thus, invisible in the archagoéd record. Highland goods, such as

obsidian, are more durable and therefore are more visible in the lowland archaeological record.

Centers developed to dispetbe goods acquiredlourtellotand Sabloff (1972), in contrast,
argue that prestige objs¢ orelite goods, were traded amocgmmunities for log distance
trade whereasubsistence goods were exchanged within commesriir local trade . Tourtellot

and Sabloff (1972:1) state that fAthe | ack
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ranked social groups of the Maya lowlands did not stimulate the devetmithe state in this

a r e leveathal (1990:127) also supports an uncentralized economy where elite goods were
procured through | ong di st a@ previddd foatlte@rimari i | e
economic stability within regionso.

Blanton and Feinman (1984) propose a World Systems approach to interregional
exchange in Mesoamerica. Their argument is that the elite had control of the luxury goods;
centralized corarea developed in response to trade and elite priorities. Movements of trade
between the core and the periphery spurred the developmeathpfex society In contrast,
investigations at Cerros, a Late Preclag3i03 c. to ap. 300)center, allowFreidel(1978, 1979)
to propose that complex society was formed by interaction, exchange, and trade. This
Ai nt er adebt iionmphdtriradesbetween the northern and southern lowfaedsed on
the coasturing the Late Preclassic. The northern lowlangpled the southern lowlands with
elite goods and the southern lowlands supplied the north with basic resources. Towards the
center of these two interaction spheres conflict occurred with the southern lowlands eventually
gaining control of the trade anadahange. Th&dea of interactiorspheres wassedto describe
the emergence of civilization in the Maya lowlands (Freidel 1978, 1979).

Graham (1987), on the other hand, states that researchers should not always differentiate
long distance trade from latexchange of goods. The same set of controls that operate at the
local level can also operate at the regional level as well. As previous researchers viewed the
Maya lowlands as resource deficient, Gral{a887)stresses that numerous resources were
avdlable for exploit that could have been utilized by the lowland Maya. These items include
sources of rock/minerals, chert, volcanic ash and pumice, clay resources, and scarce items like

alabaster, albite, copper, and gold (Graham 1987). Research aauatt of Belizand
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Mexico showghat salt and marine resouradso wereutilized (Andrews 1990; Andrews and
Mock 2002; Gderjan and Garber 1995; Hamblin 1985; McKillop 1984, 1985, 1987, 1995, 1996,
2002,2004h 2005).

McKillop (2002) introduces ano#in model regarding salt tradesea on investigations
within Punta Ycacos Lagoorhe saltworks discovered in the Punta Ycacos Lagoon are located
away from urban centerdvcKillop suggestghat salt was produced for the people Igron the
coast and fotrade to inland citiesIf the coastal Maya were economically and politically
independent, due to control of salt production and trade of coastal §baiitipp (2005)
suggests the ancient Maya political economy may have been more decentralized i southe
Belize. Following this argument, single center sites did not have control overall, due to the
smaller separate regions where the main political and economic focus took place. However it is
unknown how much political control, if any, was exerted byaarbenters ithis area (McKillop
2005). My research addresses this issue.
Coastal Trade

The importance of the coast for the ancient Maya has been the focus of numerous
investigations (Andrews 1990; Guderjan and Garber 1995; Hamblin 1985; Hammond 1972,
1974; Healy et al. 1984; McKillop 1984, 1985, 1987, 1995, 1996, 2002, 2004a, 2004b, 2005;
McKillop and Healy 1989; Rajthe 1971). Many of the items obtained te coast are
perishable. Howevenonperishable items, like obsididrgve been used to docant trade.
Coastal areas contameeded resources, such as salt, fish, sangrayirspines. fie coast also
held a cosmological importance to the Maya. Chase and Chase (1989) discuss the cosmology
and longdistance trade from the site of Santa Rita Calr(see Figure 3) The site contained an

early locus prior to 100@c. but it did not reach its peak until the Late Postclaggic 1200
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1500). They postulate that the importance of Maya coastal trade was to distribute items like

stingray spines andoh e r

systemo

materials that were fAcruci al f

Frei@eB(BO79Pr@poses that coastal sites were crucial for the development

of the Mayasuggesting that the site of Cerros developed due to its participatiorgidigiance

trade.
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Hamblinds (1985) analysis of faunal

coast of the Yucatahexico showed that the island was involved inrma trade during the

rema i

Late Postclassityp. 12001519. The 1972 and 1973 excavations conducted by the Cozumel

Archaeological Project resulted in the recovery of a large amount of fish bones, shark, stingrays,
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sea turtles, and crabsh@& Maya living orthe island of Cozumel relied heavily on a marine.diet
The nunerous netsinkers recoverdd mpl y t he i nv ol v érnoagdistanoef f i s h
trade networ ko i(rHaimbdtiinn dl 9t8be 1s7i0t)e d.s di et ary f
Grahan® and Penderg#s5(1989) 1986 excavations on the Ambergris CaypatMarco
Gonzalez site presemformation regarding trade along the coast of Belize. They suggest the
coastal site was involved in inland trade with the Maya center of Lamanai by way of the New
River. Ceramic artifacts recovered from the cay are related to the Buk phase at Laypanai (
1140 to 1300). Salt producti@so wasonducted at thsite during Late Classic and declined
during the Brminal Classic. Further exeations carried out at othgtes on Ambergris Cay by
Guderjan and Garber (1995) present detailed i
distance andolcal trade during Late Classienmod.

McKillop (1984, 1985, 1995, 1996, 2002, 2004b, 2005) sisesses the relianoé the
ancient Maya on coastal resouressvell aextensive trade along the coasth Wild Cane Cay
a major Classic to Postclassic trading port.
Salt Production

The discovery osalt production sites as well edrastructure assaoated with salt
produdion in Paynes Creek National Park, southern Belimdicates tht salt was a substantial
tradecommodity (McKillop1995, 20022005). Trade routes have been documented for salt
production from ethnohistoric and archaeological evidéAoerews 1983) Salt would have
been needed to supplement the diet of the ancient Maya. Also, salt could be used for tanning
hides, as a preservative for meat and seafood, and for ritual and medicin@news 1983).
Andrews (984:82F st at es t h a tands wee ndl seHufficient 1 meetinl their |

own salt demands and depended on foreign exports mainly from the north coast of Yacatan,

10



sati sfy t heThisvidwwaas been snbserjubstlp challenged based on newmayide
from Paynes Creefnd dher coastal salt works along the coast of Belize (Andrews and Mock
2002; McKillop 2005). The rec investigations conducted Runta Ycacos Lagoon resulted in
the discovery of 41 Late Classic Maya saltworks (McKillop 2005). According to McKillop
(McKillop 2005:5631t he fAresearch shows that there was e
itely produced s Uhedidcavery of these saltwagkehiehdappear to represent
significant industry that was distantly located from inland cisepportshe view that they were
not controlled by the inland city centers (McKillop 2002, 2005).

Salt is made using two differentmetlsod A s al s ol arToh ea nfids ails ad o Icaor
technique involves using the sun to evaporate the water in salt panssbraitosv holding pans
or tanks. The fisal cocidaodo or briquetage tec
soil to produce a heavy salt enriched brine (Andrews 1983; Mackinnon and Kepecs 1989;
McKillop 2002). The salt acquired in southern Beliwasmade fr om using the s
technique (McKillop1995,2002, 2005)which producesrquetagethe pottery vesselsnd
associated cylinders, sockets, and spacsezd to boil brine in order to acquire salhe salt is
then placed in vessels ahdiled, forming loose salt or hiea further to make hard cakes which
are foreasier transpotiy foot or caoe(McKillop 2002).
Modern Salt Workshops

Ethnographic investigations of modern salt works provide useful models for interpreting
the ancient daproductionat the John Spang Site Paynes Grek(Andrews 1983; Dillon et. al
1988; Good 1995; Pamss 1989; Reina and Monaghan 198dilliams 1999). Reina and
Monaghan (198)lreport theirethnographic research at the saltmaking site of Sacapulas in

northwestern Guatemala.hib area has producedlt during historic times to the present day.

11



During the dry seasomhenthese saltworks are actiibe Maya journey to their playa to
prepare plats of soil. Once the soil is saturated enough with isaihkien to the kdhens. Reina
and Monaghan (19821-2 2) descri be the kit ch-waledroanisofSacapu
approximately 6 x 8 nset deep into the guon d Located outside the kitchen is a cajon, or
wooden box, where the soil is placand water added for leaching. Next, the salt water is ladled
out of the wooden box and into a ceramic bowl and taken into the kitchen to be fired. Many of
these bowls are placed on a fire platform to be finédriability exists among the various
saltvorks at Sacapulas. Andrews (1983) describes numerous bowls placed on a platform
encompassing an area approximatelys a5 nf.

Parson8 ( 1 9 8 &f modsrn saltmgkers at Nexquipayac, Mexiodudes discussion
of howthe moderrsalt productiorprocess can bapplied to archaeological salaking sites.
Thesaltmakers of Nexquipayacs e t he HfAs al Evendhouyatbéoots bawveh ni qu e .
changed, there are similarities betwedrat was observed at archaeological sated the modern
saltmaking. Observing the modern saltmakers, Parsons listed the various activities and tools
used for each activity such as:

mixing floor, leaching pits and receptacles for brine, massive ridges of discarded leached
soil, facilities for storing soil, boiling faciiis, larger storage containers for water and

brine, smaller containers for moving water and brine around within the workshop,
scraping tools for preparing and repairing the pila surface, digging and pounding tools for
excavating the pila pits and hardenitgywalls, and facilities for digg and drippingwet

fresh sal{Parsons 1989:121).

Out of three remaininghodernsalt workshops investigated by Parsons, all exhibited
variation intheir use of space of where to place their facilities. At the Skskop, Parson
(1989) notes that the mixing floorapproximately 2.5%-2.5 m whereaat the IC workshop the

space is -3 m square. The boiling hut at the SN workshop isx2237 m and made from
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adobe. he same space at the IC workshop-is2m andmade from miscellaous building
materials. imited information is given for the third workshop knownasM@ e t o t he own
reluctance to participata the study.
Williams (1999) investigates the continuity between modern saltmaking and the past in
the Lake Basin Cuitzeo in Michocan, Mexi co. D

canals are built to connect the springs to the salt works. Each saltmaking area contains wooden

structures, called estil aderdasfterstdhisepadatethe e f un
salt from the earth by | eachingo (Williams 19
posts embedded in the ground. RnThe estil ader
banco, a wooden trough whereth@a | t y water falls after being f

(Williams 1999:404). Each separate saltwork contains wooden canoas, shaped like canoes that
are slightly elevated off of the ground (Williams 1999: Figure 4). Their use is to dry out the
brine previously filtered through the estiladera. The quantity of canoes in use varies from
saltwork to saltwork. Usually one or more estiladera is in use at any given time.

Good (1995) conducted ethnographic study of the modern Nahuatl saltmakers of the
Costa Chica in Guerrero, Mexico. Here, the salt industry uses the sal solar method. During
1989 and 1990, Good visited four independent cotsagle industry saltmaking sites. At these
saltworks, the salt laden soil is harvested during the dry seasbecarried to a wooden filter,
called a tapeite. AThey construct the tapeit
with palm or tough grasso (Good Jlb8aékishwater. Onc
is poured over the sdib increase the salt content of thals The apeites have about eight
forked posts embedded in the ground on which the bed is pfacering a rectangular structure

(Good 1995: Figures 4 and 5).
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Ot her fAsal solar o salt makcatargsalfflatx iAhdrews es i n
(1983) study of salt trade and production shows that the northern Yucatan salt flats are the largest
producers of salt in the area durimgdern times. Thsalt works encompass grids, or pans,
where the salt evaporates anditiseraked up into piles. Th@ans are divided into large
rectangular grids made from earth, rubble, and wooden stakes. The salt pans fill up in the rainy
season and then evaporate in the dry season.iiThial| s ol ar o t etheni que i s
Yucatanbecause of the prolonged dry season. According to Andrews (1983)sealtas
produced in two salt water lagooms Ambergris Cay inBelizeysi ng t he fisal sol a
during the dry season.

Salt Workshops in the Archaeological Record

Archaeologicalnvestigations conducted at saltmaking sites can yield information
regarding salt site layout and archaeological remains of salt production. The majority of
saltmaking sites are identified by their ceramied the debris (charcoal and potielsft over
from the boiling process. Certain sites include landform modification such as the saltmaking site
at El Salado, in Veracruz, Meo. Investigations of these El Sala@sulted in the analysis of
two occupations at the site (Santley 2004). One occupdétes from the Early Formative
(1,400 to 1,00@ c.) and the latefrom the Late ClassicBased on evidence of ceramic depgsits
more salt was produced during the Late Ctapsriodcompared with th&arly Formative The
Late Classic also showed magait produced ifPunta Ycacs LagoonMcKillop 2002, 2005).

In the Early Formativat El Saladpa couple of techniques were employed. There is evidence of
low dams built across a salt stream where ceramic pans were placed to collect the salty water.
The second technique involves using the dams as impoundments to collect the wateri¢tom wh

the water waplaced in shallow ceramic pafts partialevaporationbefore the salt was reduced
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further by boiling. Salt production increased in this area duhed.ate Classic. The presence of
distinctive salt ceramic warasiggests that salt was boiled during the Late Cla3$ie
saltmaking sites were organized as a workshop industry with each household contributing to a
workshop. Santley (2004:219) claimsh at fisal t producti on was or ga
or by small groups of families and destined to stay at that level because increasing the number of
producers probably would not greatly increase the efficiency of manufacture

On the inland shoref Placencia Lagoon in Belize, ten salaking sites were recorded by
the Point Placencia Archaeological Project ¢Menon and Kepecs 1989). Thees, identified
by the presence of ceramic sherds and dglis, date to the Late Classeripd. Numerous
mounds of the leached earth, remnants of the saltmaking process, were observed at several of the
lagoon sites. The largest of theounds isapproximately 2&x-12 m. Themounds were
interpreted as fAprehispani c s anbkingnefuseaandgy mi dden
| eached eianon andKegedd 498K530). A technique in experimental archaeology
was conducted using the technology discovered by the project. MacKinnon and Kepecs (1989)
placed the Placencia Lagoon soil in a trough with holdedlin the bottom.Salt water was
poured over the soil. After allowing time for soaking, the briny substaras boiled to produce
salt.

The saltmaking site at Guzman Mouorl the south coast of Guatemalows that
artificial mounds also were consttad in order to harvest sgilance 1992) Nanceds (19¢€
excavatons at the Guzman Mound yielded artifaoterpreted as the remains of saltmaking
activities. The artifacts consisted of ceramics, daub, and charcoal. The mound was constructed
in the mddle of a wet salt flat that was 70 % destroyed at the time of investigation. The mound

and the artifacts were the only remains of activities observed in the area.
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Some archaeol ogi cal sites exhibit evidence
technique. The Salinas de los Nueve Cerros in southern Guatemala is a salt producing area
encompassing approximately six square kilomegfeion et. al 1988). These saltworks date
from the LatePreclassic to the Classid he salt was harvested fronsat spring that tapped an
underground salt dome.arge ceramic vessels excavated in situ reveal that the salt was
produced by the fisal cocidao technique. A ro
subsequently excavated into the terrace wasprgtyd as basins twld water. At the end of the
wall, is another parallel limestone wall which forms a rectangular space where a fire pit is
locaked. Dillon et al. (1988) argubatalthoughonlt he fAsal coleavedand t ec hni g
imprint in thearchaeological record at the site, the presence of the salt flats could indicate that
solar evaporatioalso wadaking place during the dry season.

Grahan® and Pendergasi(1989) 1986 excavatiorsg Marco Gonzadz show that salt
production was conductefliliring Late Classic times and declined during the Terminal Classic.
Saltmaking activities were identified by over a meter of charcoal and ceramics sherds such as
those observed at Sacapulas. This Late Classic saltwork was subsequently built over by a late
structure.

An underwatemrchaeological excavation at Stingray Lagoon, a Late Clagkworking
site,was carried out in 1991 Aunta Ycacofagoon At the time of excavation, the site was
located approximately 1 m below deael McKillop 1995, 202). Preservation at the site was
good since the site was submerged and the artifacts did not have the trampling that terrestrial
sites encounter. Artifacts recovered from the site include altiping artifacts such as

salimaking ceramics, fired claglay cylinders, clay sockets, and charcoal. Intact features such
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as hearths, for boiling brine, were also observed and recorded. Based on the investigations at the
site, salproduction was determined to be thain activity.

Other sites investigatadn t he Punta Ycacos Lagoon syster
David Westby, and the Killer Bee SiBraud 1996; McKillop 1995, 2002)Daivd Westby was
excavated in 1994 as part ofOMeEhAndeéasBdawtidbsh
David Westbyare underwater sites near the Stingray Lagten An analysis of the artifacts
showed that the sieare specializeshlt production site The Killer Bee sitevas visited
initially in 1988 and then excavated in 1991. The itesistsof an earthen oundin a
mangrove swampThe mound is interpreted as a slag heap from salt produ@ianing
excavations, the water table was located at approximately 40 centifcetg¢®low surface.

McKillop (2002) suggests the paucity of ceramics and organicrialagedue to the lack of
preservatoras compared with the sites of Stingray L
Westby.

Underwater survey iRunta Ycacos Lagoon R003 and 2004 resultedl the discovery
of 29 more underwater saltworks for a totalbtfLate Classic Maya saltworks Paynes Creek
National ParKk Mc Ki | | op 2005) . According to McKillop
extensive productiono of salt and Athey produ
discovery of these saltwks supports the view that they were not controlled by the inland city
centers (McKillop 2002, 2005).

Redmangrovepeat i n the eastern arm of the | agoo
paddle, and other wooden objects, along with poyted  ( Mc Ki | 1).oThew@o@ed 5 : 56 3
structures are recorded at 23 of the sites that were loca2€@4 The wooden pas

investigated arex mangrove peat which is anaerobic and acidic, preserving the wood. Mapping

17



at the largest structure of Chak Sak Ha Nal revealsiextgalls and interior walls of a wooden
building. Artifacts are observed within the structure but are scarcer outside, suggesting that the
structure was wused Ain some aspect of salt pr
2005:5631). The recevy of an ancientlaya canoe paddigating froma p. 680-880from the
site of OKdcatgs@andedranbportation by the Magd suggests salt was transported
from the lagoon saltworks.
Modern Perishable Architecture

Wauchopeods ( th®oBdcal stsde ahMayahbusestypes provides
information regarding way® interpretthe wooderpostsat the John Spang Site. During 1934,
Wauchope visited towns and villages in the Yucatan of Mexico, Guatemala, and Belize to study
how the modern Maya ghat time built their wooden houses, storerooms, and miseellian
house plot buildings. Th&tudy was conducted to provide data to compare with archaeological
data of house formations. Wauchope assumes the premise that continuity exists between modern
Maya houses and the remnants found at archaeological sites.

Wauchope (1938) observes four different construction sh&mgse 4) These are
apsidal houses, flattened end houses, rectangular houses, and square houses. Apsidal houses are
rectangular wth rounded ends. The mainposts of apsidal houses lie outside the line of walls and
typically haveone mainposin eachof the fourcorner. Flattened end houses are rectangular in
shape with rounded corners (or ends). The mainposts are not as fandramils as witlihe
apsidal houses and tp eight mainposts can be used. The mainposts of flattened end houses
also lie outside the line of the walls. The walls for both apsidal and flattened end houses are

typically 12 to 75cm from the mainposts.
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Figure 4. Four Construction Shapes Based on Wauchopgdp&ttangular, (b) square, (c)
flattened end, (d) apsidal

Rectangulahousesave four or more mainposts that are usualljnien with the walls of
the house.The size of mainposts can deceedepending on the number of posts added to
support the wallsWauchge mentions the sizgf mainposts of rectangular houses might
decrease due to an increase in the amaddotvever, Wauchopdoes not mention that the
diameter of mainposts differ dependion the houstpe. Squarehouses have an equal length
of walls so that the mainposts ardiire with the walls (Wauchope 1938).

Mainposts for all four construction types range from 12 to 18 cm in diameter. Wall poles
range from 4 to 8 cm in diameteWalls are sometimes left out of the construction plan for
temporary shelters or storehouses. Also, walls can lie directly gndbad or catbe
imbedded. Wauchopg@938:30)notesthat, Aregardless of the ulti mat
(apsidal, rectangar, or square), mainposts are set up in the ground in such a position that lines
were drawn between adjacent posts the space thus enclosecowsuldr e ¢ t Wallgnotl ar . 0

aligned with mainposts are supported by pole plates that rest on the endsro$sihheams.
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Walls that are aligned with the mainposts usually contribute to the support of the roof
(Wauchope 1938).

Typically, there are one or two doors on houséshere are twaloorsthey are opposite
one anotherThewidth of the doors variesaween 8@mto 150 cm in width. Porches extend
the length of either one side or end of a dwelling. If the extension of a porch is wide enough to
not be covered by the roof, then additional posts may be needed to hold the roof extension. More
variability is observed concerning nalwelling buildings such as storehouses or temporary
shelterghan main dwellingsExtra buildings other than the main dwellings are built similar to
houses but on a smaller scakor examplegranaries have four slender cermpostsoughly
seven cm in diametefTheseslender posts are lashed with horizontal q@auchope 1938)

Some items in the interior of the dwellings are embedded in the(#dauchope 1938)
I n the Kkitchens ofiso&asmrdiemoanted onta talde stading,iwbkighl a c e
carries a bed of rubble with claymud on top.The table legaree mbedded i n the gr
(Wauchope 1938:117). dfates can be placed either on the ground or placed on troughs with the
legs of the trough embeddeded® sometimes consist of founlgosts orwhich cane iplaced

Pole and thatch buildings acemmon in coastal Chiapas, Mexico. According to
interviews by Moore and Gasco (1999) modern dwellings in Acacoyagua, pata
perishable structurdeterionte at different interda. The palm thatchingeeds to be replad
every five to six years. he rafters and crossbeameed to be replaced every $ix10 years.
The mainposts, usually made from more durable wood, determine the life of the bullings
and Gasco (1990:207npte that the most durableoodcal ast up t o twenty yeal

of wood used for upright posts is a major factor in the length of time a house is occapied
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Ancient Perishable Architecture

What evidence is encounteredthe archaeological record to indicate the shape, size, and
function of perishable structures? A plazuela group is the basic unit of Maya architecture.
Buildings are placed in such a way that they form a square plaza. A plazuela group can
encompass ownltwo buildings facing each other or more buildings forming a closed space. This
architectural layout is observed on a large scale, such as a city center, and at the household level
(Ashmore 1981, 1990; Chase and Chase 2004; Scarborough and Robertgoilb@ger,
Cliffso (1988) analysis of two structures tha
site of Cerros suggest that not all structures are located within plazuela.group

AlthoughWauchopg1938)encountered no round houses or botd but these have
been recovered in the archaeological record. Ceren is a site located on the southeastern Maya
periphery in El Salvador. Due to the eruption of the Loma Caldera vent argud@d0 the site
contains remarkable preservation of the l@mEleven structures have been excavated at the
site. All buildings at Ceren sit atop a fired earthen platform, have waddldaub walls, and
earthen columns in the corners. Poles are set into the floor approximately 20 cm apart to help
support thehatch roofs. The majority of buildings are square or rectangular. Kitchens tend to
be round buildings (Beaudi@orbett et. al 2002; Calvin 2002; Sheets 2002).

Household 1 at Ceren comprises four spatially separate buildings and is the most
completely &cavated complex at the site. The four buildings consist of a domicile, a storehouse,
a kitchen, and a ramada. The planview map of Structure 1 shows eight postholes that are in line
with the columns and support the walls and porch. Outside of theus&rista metate on
Ohorquetasdé a set of two forked wooden posts

kitchen, is circular and walled with,gsol es th
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was observed. The walls of Structure 2pettile, are constructed by vertical poles
approximately 2 to 5 cm in diameter and spaced 8 to 15 cm apart (Bé€anrdhmstt et. al 2002).
Structure 7,dcated in Household 2, has po4t® 5 cm in diameter and a raised wooden shelf
supported by four 8 th0 cm in diameter embedded legs (McKee 2002). Structure 16, located in
Household 3, is a circulartkhen with pole and thatch wall§ he poles are 1 to 1.5 cm in
diameter (Calvin 2002). Inside the workshop (Structure 4) at Household 4 there ismbaize c
The crib is circular with small poles in the ground encompassing an area 90 cm in diameter
(Gerstle ad Sheets 2002).
In contrast to the houses preserved at Cehenmiajority of the time, the only indication
of a perishable structure the Maya aga is preserved thatch impressed dayostholes
Postholes allovinterpretation of the type and form of the perishable structsuevey and
excavation in the Far West Bajo in Belize yielded one posthole during excavations at patio group
H. The posthle was excavated into bedrock approximately 25 cm from the southeast corner of
the platform and was 15 cm in diameter (Kunen 2884 At the site of Chan Chepostholes
were excavated from a Late Plessic round platform. No dimensions were givemfitbe
postholesbut the structure encompassed an area approximately 10.2 to kDdameter
(Sidrys 1983).Posthole remainalso wereencountered at Cuello (Hammoetial. 1995).
Excavations aban Juan, Chac Balam, and Ek Luawm Ambergris Cay rezal variability
of perishable structures constructed deed platforms.San Juan, Structure 1 lies on a north to
south axis and is 11 x 4 m in size where a perishable structure once stood. Structure 2 is aligned
on a northwest to southeast axis an8l s in length and 5 m wide. Two postholes are

documented associated with an alcove for thecgire. Structure 3 andbbth small round
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buildings. Based on the distribution of postholes Structure 4 encompasses an area of 3 m in
diameter (Guderjan 1995)

At the site of Chac Balam, Structure 1a has a preserved floor with postholes ranging from
10 to 20 cm in diamete Structure 2 is large, measuriégy m in length. Structure 3a is 15 m
wide and 25 m in length. Structure 4a yielded 12 postholes otf@arplahat measured 26 x 8
m. The dimensions of tr@blongperishable structure are 8.By 2.25 m.Another construction
phase of Structure 4a (@4-1) reveas postholes suggesting a perishablecitre 3 x 4 m
(Driver 1995). More than 1gostholes g observd at the site of EK Luum. Thmostholes form
Structures 1 and 2 at the site. Structure 1 was made of perishable materials with a diameter of
approximately 2.50 m. Structure 2 is unique in thatposts form a double wall.h& structure
was & 8 x 5 m rectangular building (Guderjan and Bréayey 1995).

Many researatrsuse ancienMaya architectus to studysocial, demographic, political,
economic, and ideological processeétowever, the buildings are stone or adobe, and perishable
wooden structurs are inferred from the posthole$herefore, thee ispotential for
understanding many aspectsaocient Maya culture with the wooden architecture discoviared
Paynes Creek National Parlkin understanding in the variability that exists amtme size,
shape, and materials of ethnographic and archaeological investigations of architecture is a
necessary beginning to interpreting the wooden architecture at the John Spang Site.

Previous Research Conducted on the Southern Coast of Belize

Archaeobgical research on thewh coast of Belize has been direchsdHeather

McKillop since 198ZFigure5). Numerous sites have been investigated along the present coast

line and on the cays inside the Belize Barrier Reef. Many of these sites have gietiadte of

direct participation in coastal trade. These
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Stratigraplc excavations in middens ¥tild Cane Cayn 1982identifiedthe siteas an
offshore trading porfMcKillop 1987). Mound excavations in 1982 and from 1988 to 1992
indicated the use of coral as a building material for foundations for pole and thatbtlresuc
(McKillop 1987, 2005). Offshore excavations at Wild Cane Cay in 1990 and 1991 revealed
deeply buried deposits indicating sea level rise (McKillop 2002, 2005b). Investigation efforts
were first focused on Wild Cane Cay and then expanded into tteeisding area to focus on
direct trade from and to the cay and the trade conducted along the southern coast. Radiocarbon
dates indicate that Wild Carzay was occupied from tl&assic inb the Postiassic periods
(ap- 303-1500). Large amounts of odgn were recovered from the surface and excavations on
the cay indicating that the island participated in trade and was connected to obsidian producing
areagMcKillop 1989; McKillop et al. 1988) Other exotic goods recovered from the site
include TohilPlumbate pottery from the Pacific coast, Tulum Red pottery, and chert similar to
that found around Colha in northern Belize. With the decline of thesouinland sites like
LubantunWild Cane Cay reoriented itearitime traddo the northern Maya lowinds
(McKillop 1987, 19891996 20051).

In 1994, the partially inundated coastal site of Pork and Doughboy Point was investigated
(BrandehoffPracht 1995). One test umis excavated, at 55 dmelow sea level, at the site
showed that the site datedttee Late Classic and Terminal Classic periagds 600 to 900).
The intact stratigraphy at the site showed thatleeal rise occurred after the occupation dates at
the site. Further investigations ity 2003 by
Pemberton and McKillop (Pemberton 2005) were undertaken on the dry portions of the site to

further date them and to establish the sites role in the regional economy. Based on surface
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collection and two 2x-1 mtest units further indicate that theeswas a settlement and not a salt
workshop or a trading port.

The1994 andl997 excavations dhree mound® n  F r e n ¢ himladedtencliiea y
in Spondylus Moun@Watson 1999 Crown Conch (Magnoni 1999), and Great White Lucine
(McKillop et al. 2004). The stone foundation of the latter two mounds were 80 cm below sea
l evel. Transect excavations in middens at Fr
archaeological deposits (McKillop and Winemiller 200Fhese investigations showed that the
Maya adapd to their surroundings and used coral for their architecture based on the style of
building found at inland sites.

Arvi nos U maylor €geklsorhadeen a focus of researdhvected by
McKillop (McKillop 1996, 2005;Samers 2004; Steiner 199 JoeTaylor Creek is located south
of Punta Ycacos Lagoaat thenorthend ofPunta GordaAr vi n6s | anding includ
platform for a structure (McKillop 1996), as well as extensive midden deposits revealed by
transect excavations by Joe Tayloeé€k (Steiner 1994) and in the adjacent forest (Somers 2004;
Somers and McKillop 2005).

The Punta Ycacos Lagoon research by directed by Heather McKillop has been carried out
in a phased approach. The first phase of the research was oatried 991 and 994 (Braud
1996 McKillop 1995, 2002)with the discovery and excavation of Stingray Lagoon, David
Westby, Orl andods Je wfAnalydsofthe briquetage mdickiesl | er Bee
standardization of the salt patsggesting the mass productioragfroductsalt. The second
phasesof the research began in 2004, with some preliminary survey in 28833 ongoing
(McKillop 20043, 2005, 2005h. The second phase of research, in 2003 and 2004, was a search

for additional saltworks. Sites locatedin Punta Ycaos Lagoon are specialized sadiking
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sites. Thessitesinclude Stingray Lagoon, Oad o 6 s Jewf i sitheneldlg vi d West b
recorded Kbdédakod Naab 6, -nine marksalSnarks rddently dacumentea,bn d t h
all of which, have beemundated by sekevel rise.
Environment at the John Spang Site
The country of Belize is bounded on the north by Mexico, the west and south by
Guatemala and to the east by the Caribbean Sea. The barrier reef parallels the country for 260
km extendingffom the northern portion of Belize, near Ambergris Cay, to the Port of Honduras
in the south. The John Spang Site is located on the sea floor in southern Belize, north of the town

of Punta Gorda hin the Punta Ycacos Lagod@Rigure 6).

Figure 6. Overew of the John Spang Site, Facing Northeast.

The site lies within the Old Antilla physiographic province which is characterized by low

plains and rolling hills. The Old Antilla physiographic province is situated between two ranges.
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Beginning in Chiapasdylexico, the first range spans into Guatemala, and ultimately forms the
Maya Mountains in Belize. The second range runs south of the first range along the southern
parts of Mexico, Guatemala, and Hfumas (West and Augelli 1976).

The Maya Mountains andelfrivers and streams that drain from them aseuace of raw
material for the ancient Maya. Theuntains are located to the west and north of the John
Spang Site. According to Dixon (1956:5), the
Paleozoicsedie nt s 0 wi t h g Granite, darestane) limestosei, amahagher minerals
were mined for building materials and household gaodsuthern Belizeincludingmanos and
metates (Abramiuk and Meurer 2006). Elevations irMaga Mountaingeach appoximately
1,100 m and break the coastal plain. The coastal [ relatively flat, withrolling hills.
Severakivers and creeks drain from the mountains including Deep Rovie south Punta
Ycacos Lagoon

The Belzean barrier reef reduces waveeggyfrom the Caribbean sea and provides a
shallow safe harbor. Bathymegsouth and east of the RarlYcacos Lagoon show water depths
of less than six meters (Purdy and Gischler 2003:Figure 2}le@daise, of at least m,
occurred after the Latel&sic 4 p. 600 to 900human occupatigrand inundged this coastal
area(McKillop 1995, 2002, 2005).

The climate of Belize is a tropical wet climate with a relatively small difference between
temperatures throughout the year. During the day, thegeéemperatures are betw@sfiand
32°C. Inthe evenings, the average temperature ranges bed/2and24° C. Due to the
northeastrade winds, the coast of Belireceives between 203 and 305 cfmainfall a year.

The presence of a dry seaseiigss markedThere is a dry season, rainy season pattern, with

some rairmostmonths, although the area tends toder in the months of April and MayVest
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and Augelli 1976). There is no weather station in the Punta Ycacoshagrinity but theres
one neaPunta Gorda to the south. According to the BdlladonalMeteorological Service
(BNMS), mean annual precipitah in Punta Gorda is around 203 ermyear. Tl driest months
are from March to mid June with rainfall levels from 9 to 15 dRanfall averages increase in
June, July, August, and September. July usually receives the highest rainfall average of roughly
750 millimeters (BMS, Figure 1). Hurricanes occasionally make landfall in Belize. The most
recent, Hurricane Iris, made landfalthe north near Monkey River.

The vegetation of southern and coastal Belize consists of Tropical Savanna including
evergreen broadleaf trees and shrubs, palms and pines. The inland areas of Belize consist of
tropical rainforest consisting of broadieeees and shrubs (West and Augelli 1976). Three

different mangrove spess occur in Belize. These aslmangrovesRhizophora mangje

black mangrees @Avicennia germinansand wite mangroveslfaguncularia racemoyaRed

mangr oves itaypeisc alhley zdoonnei pr oxi mal to water,
(McKee 1995:334) Black mangroves can be foundtfger inland or on slightly higher land
whereasvhite mangrove are the least common species in Belize (Murray et al. 2003). The
majority of the red mangroves withiRunta Ycacos Lagoon fall within the dwarf class (<3 m
tall) with some stands in the medium to tall class (3 to 8 m and > 7 m tall, respec{Melyay
et al. 2003: Table 4).

The John Spang site is inundated by water. Thesggtation present on the sitefise
clusters of red mangrosePunta Ycacos Lagoads a shallow salt water lago@arrounded by

mangrove vegetation. Highkand within the area contapalmetto palms
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Chapter 2
Methodology

My thesis fieldwork wasindertaken at the John Spang Site between March 21 and April
12, 2006. These investigations were conducte
Architecture on the Sea Floor Projecto resear
Creek Naional Park in the Punta Ycacos Lagoon.
The field crew consisted project team members, incluBindMicKillop, Amanda Evans,
Bretton Somers, Mark Robinsodiohn Youngand me The John Spang site is accessible only
by boat in a western arm of the Pultzacos Lagoon. Due to the shallow water in this portion
of the lagoon the boat was anchored in deeper water. The field equipment was then unloaded
onto a smaller portable reseakassel and transportéiarough the lagoon to the site.
Survey
The JohnSpang site wadiscovered on March 21, 2006. A low pressure system had
lowered the sekevel during low tide and exposed portions of the site. Late in the day, artifacts
were observed on the surface of thefbgar and the area was marked for furtherastigation.
On March 25, 2006 the field crew returned to the site and conducted a reconnaissance survey by
searching the site for the presence of wooden posts. The initial reconnaissance survey yielded
the presence of 23 wooden posts artdacts assodated with sathaking. At the end of the day,
we decided that this site should be surveyed and that it would become my thesis research.
On March 25 we returned to the site to further document the lowering of the sea and to
assess the site imgparatiorfor a systematic fi@tion survey. Between March2a&nd April 3¢
the team conduet a 100 percent systematictéiton surveymeaning that aystematic fltation

survey wasompletedacross the whole site. The field crew lined up parallel to etieh,
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shoulder to shoulder, on our thtion devices and moved systematically across the site. Our
hands are placed flat on the surface of the peat feeling for wooden posts, artifacts, and other
cultural material. Surveying in the water can be disorientighd and the tide can cause the
transect lines to stray off course. In order to minimize straying off course and to insure complete
coverage, each transect line was marked with pin fldgsh werepulled as each transect was
completed. The field cremoved shoulder to shoulddioating over the site while using our
hands to locate wooden posts, artifacts, and the surface boundaries of the site. Yellow pin flags
were used to mark the posts and were placed on the northern side of each post encountered.
Artifact boundaries, based on the surface distribution of artifacts, were marked with pin flags tied
with pink flagging tape. These boundaries were determined based on the distribution of surface
artifacts and posts. All survey transects were expamgguipximately 5 meters past the surface
distribution of artifacts, in order to further define the site. The site boundaries at the John Spang
site were marked at the edge of the artifact surface distribution and wooden post distribution.
The diagnostiartifacts were marked with yellow pin flags tied with pink flagging tape.

The continued presence of a low pressure systane the fltation survey difficult
because portions of the site were exposed aboviegela The survey continued in sectiooger
a couple of days to take advantage of high tide when the stewderwater. A fl@tion survey
is preferred over a more traditional pedestrian survey because it minimizes the disturbance to the
site and allows for greater coverage while searchingvémden posts. The field crew floated on
individual research flotation devicésR F Dt@ rainimize the disturbance to the site. During this
portion of the investigations a site marker was placed in a centrally located area and marked with

a Ysinch PVC ppe. GPS coordinatder the site were taken from this marker.
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Surface Collection

A limited surface collection of artifacts was conducted. Artifacts were flagged based on
their preliminary temporal importance or their uniqueness. The surface caolletadifacts can
help to verify the function and temporal range of the site. Both ceramics and lithic artifacts were
collected. All of the flagged artifacts were labeled with letters, beginning with the letter A and
ending with the letter Z. Since neothan 26 artifacts were labeled the letters were doubled or
tripled, for example AA, or MMM. All artifacts collected were placed in plastic bags with water
to avoid drying out. The bags were labeled by their assigned letter, site name, site number, and
date. Upon return to the field station the artifacts were entered into a field catalog along with a
brief description. All artifacts collected were latter point plotted with the total station during
mapping of the site.
Post Labels and Measurements

All of the wooden posts flagged during the survey were labeled and measured. The pin
flags marking the wooden posts were labeled with an H or a P and assigned a number starting
with 1 using a durable sharpie. Posts that were composed of harder wood weteHidied the
pimenta posts that are more brittle to the touch and hollow inside were labeled with the letter P.
All horizontal posts were flagged on either end and also given a post number and labeled. Using
a flat tailors tape each wooden post wassuead for diameter and circumference. These
measurements were recorded in a waterproof book and later entered into an excel spreadsheet.
Mapping

Mapping of the site was accomplished on April 11 and April 12, 2006 using a Topcon
GTS 725 total station viih built-in Windows®CE.Net operating system and a prism stadia rod.

The total station was placed at a project datooated south of the site on a small sandy
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mangrove beach. All of the flags marked on the site were recorded. Points recorded ah the tot
station include the flagged wooden posts, flagged diagnostic artifacts, the flagged artifact
boundaries, and the mangrove vegetation present at the John Spang Site.

Statistical Analysis

During the fieldwork phase of my research, correlations wererebd between the
diameter and the circumference of the wooden posts. In order to assess the observed
correlations, the diameters and circumference were entered into SPSS® for Windows®. A
simple linear regression analysis was run to determine thenslaip between the two
observations, or variables. The variables are circumference and diameter. In SPSS diameter is
the independent variable and circumference is the dependent variable. Linear regression analysis
can be used to observe direct relaginps and be used as a predictive model to predict data. If
the linear regression analysis presents a strong relationship between the two variables then there
is a correlation between diameter and circumference allowing for filling in the gaps of aniy abse
or missing data. Due to the deterioration of some of the wooden posts above the sea floor at the
John Spang Site only diameter or circumference of some of the wooden posts could be measured.
A strong relationship between diameter airdumferenceallowedme to fill in any holes or
missing data from the fieldwork.

SPSS was used to create a graph, histogram, line graph, and a bbkptadiameters of
hardwood postsThese descriptive statistic plots are graphmeathods used in order to visually
analze the wooden hardwood posts. These displays also helped to form class intervals to divide
the diameters and compare them with the ethnographic data in the literature. These class

intervals werevisually displayed in a GIS.
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Geographical Information Systems

After mapping of the John Spang site was completed, the datetedligsing the total
station weralownloaded into Microsoft Excel™ file where the post measurements were added
to the spreadsheet. The Microsoft Excel spreadsheet contaatisilailtes of the points recorded
including description, northing, easting, and height. The file wasatiached to the GIS
GeoMedia® by Intergrapghf for analyses of spatial patterns and distribution of the wooden posts
(i.e., hardwood andimenta). Wing this GlSsoftware allows me to create spatial queries and
spatial overlays to compare thestdibution of posts, as well @a@mparisons of post sizes.

Viewing the artifact boundaries that were mapped allows assumptions to be made regarding
initial site size and the spatial relationship among artifacts and the wooden architecture.

In order to analyze the spatial distribution of the wooden pivgtstechniques were
implemented in GeoMedia®. Omeethodinvolved the discoveryfgatterns in the dataased
on statistical analysis SPSS. The second methadved imposing patterns from ethnographic
and achaeological investigationdBased on a histogram created in SRB&diameters of
hardwood posts were divided into four class wdés. Themtenals are 3 to @m, 7 to 10cm,

11 to 14cm, and 15 to 1@m. The class intervals were used to create a ranged thematic in
Geomedia.

This same technique is used for the imposed ethnographic and archaeological data
available in the literature. Anoth@inged t hemati ¢ was (938studed usir
of modern Maya houses. Wauchope (1938) observed that mainposts for modern Maya houses
ranged from 12 to 18 cend that wadlpost ranged from 4 to 8 cnThese two class intervals, 12
to 18 and 4 t®B, were used to createranged thematic in Geomedia. The results of the two

themati® are analyzed and discussed in the analysis section of my thesis.
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Chapter 3
Results

The archaeological investigations conduaéthe John Spang Site fouad arrayof
wooden posts and artifacts. The site is submerged under the sea. Wooden posts and artifacts are
embedded in peatThe peat has preserved the wood while the location of the site underwater has
limited the trampling and weathering observed on moredgral sites. The sediment at the site
is a firm compact peat overlain in some areas by pockets of a fine silt.

The systematic flimtion survey revealed 149 wooden posts which were then mapped with
the totalstation (see Figuré). Thesite size is 80n north to south and 50.6 m east to wisst
based on the distribution of surface artifacts and the extension of the woodenTpestgecies
of the wooden posts are not yet knowieliminary classifications are hardwood and pimenta.

The hardwoods arhearty solid wood, whereas the pimenta posts are fragile. Often, the pimenta
are hollow due to decay which leaves only the shell of the bark to note its presence. Out of the
149 mapped wooden posts, 100 are vertical hardwood, 40 are vertical pinxearte,h®rizontal
hardwood, and three are horizontal pimenta. The length or depth of the vertical wooden posts is
unknown since no excavation of the posts was undertaken during this stage of the research.
Also, any excavation of the wooden posts woulstéia its deterioration because the peat acts as

a preservative keeping the post intact while excavation, in effect, destroys the past.

By viewing the spatial layout of the site, initial observations can be presented. Overall,
the mapped wooden poststla¢ John Spang Site have a northwest to southeast alignment (see
Figure7). The site boundary differs from the artifact boundary slightly in the central portion of
the site (Figuré). No artifacts were observed surrounding the pimenta lines. Severer m

clusters of wooden posts can visually be observed at thel$igse clusters are separated by
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Figure 8 The John Spang Site showing Artifact Boundary.

no artifacts were observed.

spaces where no wooden posts were found. Even thmmuglooden posts were discovered in

these areas, artifacts are abundant throughout the site, except around the line of pimenta, where

The southern portion of the site yielded 32 vertical hardwood posts and rizented
hardwoal post (Figure @ This portion of the site is approximately 17 m north to south by 23 m

east to west based on the distribution of posts. No pimenta posts were observed in this portion of
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the site. This southern portion of the site might actually haeeoo more clusters of posts

divided by a red mangrove stand. The horizontal hardwood post measures one meter in length
and was found at the surface of the peat and is aligned on a northwest to southeast axis. The
diameter of the post is 8 centimetershna circumference of 24 centimeters. Both ends of the

horizontal post show evidence of tool marks.
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Figure 9 Southern Portion of the John Spang Site.

There is an approximate 8.4 m space in wooden posts between the southern and central
portions of tle site. Even though this area is devoid of wooden posts, a dense scattering of
artifacts was observed. The central portion of the site can further be divided into two areas; the
eastern central portion and thestern central portion (Figure LOThe eatern central portion
yielded 38 hardwood posts and encompasses an area of approximately 9.5 meters north to south
by 13 meters east to west based on the distribution of hardwood posts. No pimenta posts were

found in this area.
38



Po

L L
. S
2 . . 2 & e
[ ] & )
. .
i °
L] [ ] °
[ ]
[ )
L]
= .
The John Spang Site Z .
Pimenta Posts N
Horizontal Pimenta L .

Hardwood Posts
Horizontal Hardwood

[ ]
a——
®
——
[:l Mangrove Stand

Site Boundary

0.00 0.75 1.50 2.25 3.00 3.75

Meters

Figure 10 Eastern Ceral Portion of the John Spang Site.

There is approximately a severeter distance between the eastern and western central
portions of the site (Figurgl). The western central area contains the only pimenta posts
discovered at the site and encasges aarea of approximately nine meters north to south by
four meters east to west. In this area, ttegee33 vertical pimenta posts, twonenta horizontal
posts, one pimenta horizontal post whose end could not be delinestedrocal hardwood
post, andour horizontal hardwood posts. The lines of pimenta posts form a backward y shape.
The two pimenta horizontal posts measure 1.8 m and .8 m in length. These two posts were

embedded into the peat and are angled a little west of north and are lo¢hteddotheast of
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the pimenta line. The horizontal hardwood found in the dip of the inverted y is .4 m in length
and was found on a northeast to southwest axis. The other three horizontal hardwood posts are
located to the southeast of the pimenta lineeast of the two pimenta horizontal posts. The
northwestern most of these is on a axis a little west of north and is .3 m in length. The center
horizontal hardwood is .7 m in length and is on a north to south alignment. The southernmost
horizontal in ths area is .3 m in length and is on an east to west axis. All but one of the
horizontal posts in this area lies southeast of the pimenta line. One hardwood vertical post was

located in this area. No artifacts were observed surrounding this area.
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Figure 11 Western Central Portion of the John Spang Site.
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Heading northeast, approximately 21 m, from the eastern central portion of the site is a
cluster of 14 hardwood posts (Figu®. These hardwood posts span an area of approximately
6.5 m north to sah by 5.5 m east to west. All but three of these posts seem to be aligned on a
northwest to southeast axis. The northeastern three posts in this area are possibly aligned on a
northeast toaithwest axis. Approximately, @ north of this area of hardwdgosts is é0se
cluster of fivemore hardwood posts (Figut&). These five posts are spaced far apart. These
spaces range from 2.8 m to 7.9 m. No pimenta posts were discovered during the systematic
survey of either of these areas. This area isapooximately 32 m northeast of the central

portion of hardwood posts.

The John Spang Site

Pimenta Posts . ..o

Horizontal Pimenta
Hardwood Posts
Horizontal Hardwood

Mangrove Stand
00 04 08 12 16 20

-1

Site Boundary
Meters

Figure 12 Area of 14 Hardwood Posts at the John Spang Site.
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Figure 13 Area of Five Hardwood Posts at the John Spang Site.

In the northwestern portion of the John Spang Séewao or more clusters of wooden
posts Figure 14. The northern most of these consists of three hardwood posts and one
horizontal post and encompasses an area of approximately 5 m north to south by 10.6 m east to
west. The horizontal hardwood post measul.2 m in length. T area of the site is 6 from
the area immediately to the southwest.

The final cluster of wooden posts is situated between tarmgnove stands and consists
of six hardwood posts and an outlier hardwood post to the south (Rigurdhe sixhardwood
posts encompass an area approximately3.5 m north to south by 4.5 m east to west. This area is
approximately 20 m north of the pimenta lines and 24 m northwest of the central area of

hardwood posts. No pimenta posts were discovergéddrarea. Dense layers of artifacts were
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observed in this area of the site. Artifacts were observed within the area of hardwood posts and

slightly outside the outside post clusters.
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Figure 4. Northwestern Portion of the John Spang Site.

The hardwod post diametearrange from 3 to 18 cand the circumferences for
hardwood posts range from 10 to 55 cm. Measurements for circumference, diameter, or both of
numerous wooden posts could not be taken due to the deterioration of the wooden post on the
surface. Out of the 106 hardwood posts discovered and mapped no measurements were taken for
post numbers 148, 149, and 151. Posts 148 and 149 are horizontal and post 151 is vertical. No
diameter could be measured for post number 147 and no circumferend®eanéasured for

post numbered 145, 28, 4, 70, 79, 80, 84, and 97.
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Measurements taken from pimenta posts yielded a smaller range. The diameters recorded
for pimenta posts range from 5 to 8 cm and the circumferences range from 15 to @taoh.
the 48 pimenta posts surveyed and mapped no measurements could be obtained for vertical post
numbers 102, 105, 107, 109, 125, 129, 131, 133, 140, 141, 150, and horizontal post number 135.
Circumferences could not be measured for vertical posts 104, 106,1714,28, 127, 130, 134,

138, 139, and horizontal posts 142 and 146.

The measuring of posts at the John Spang Site allowed observations to be made in the
field regarding correlations between diameter and circumference. Direct correlations were
observedetween the two measurements. In order to prove the correlation, simple linear
regression analysis was run in SPSS® for Windows®. Linear regression analysis is a statistical
method that helps to determine the relationship between two variables. iHixegdor this
analysis are circumference and diameter where diameter is the independent variable x and
circumference is the dependent variable y. The results of the analysis are displayed in terms of
the correlation coefficient. The closer the corielatoefficient is to +1 the stronger the
relationship between the variables. Linear regression analysis was performed individually for
hardwood posts, pimenta posts, and for all of the posts (both hardwood and pimenta). Individual
wooden posts where tieer circumference nor diameter could be measured were not added to
the statistical analysis (see Talje

The results of the regression analysis show a strong positive relationship between
circumference and diameter for both hardwood and pimenta pidséscorrelation coefficients
results for both hardwood and the combined sample of hardwood and pimenta are .97 while the
results for pimenta alone are slightly lower, but still strong at .85. The pimenta posts are more

fragile and the measurements wksss discernable in the field because of this. This is probably
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why the correlation coefficient is lower for pimenta then for hardwood alone. A scatter plot

graphed for the pimenta and hardwood posts combined also show a strong linear relationship

betwe@ diameter and circumference (Figdrs).
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Tablel. Summary of Regression Analysis Results

Sample Sample Sizel Correlation Coefficient (R)
Hardwood 103 .97
Pimenta 31 .85
Hardwood and Piment 134 .97
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The results of the regression analysis can also be used for a predictive model to fill in the
missing measurements of posts that have a measurement for either diammietenderence.

Circumference is the distance around a circle and diameter is the distance through a circle. P is

the ratio of the circumference of a circle to the diameter. Using the eq{Zﬂatiemwhere cis

circumference and d is diameter diyiding ¢ by d will give you a value close#o In order to
determine the missing diameters and circumferences the values were substituted into the

equation. Where circumference is unknown the equati@rristd and where the diametis

known the equatios % . In all, these two equations were used to fill in the missing

measurements for nine hardwood and 12 pimenta posts.

The investigations conducted at the John Spang Site and the mapping using geospatial
software of thavooden architecture show that there are patterns in the measurements of the
wooden posts. Based on the spatial analysis of the location and layout of these wooden posts
testable hypotheses can be presented to test the current data to ethnographaeaokbgical
investigations concerning saltmaking and perishable structures in the Maya area. The following

chapter is to present these hypotheses and discuss the patterns observed in the GIS.
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Chapter 4
Analysis of the Distribution of Wooden Posts

What isthe significance of the distribution of wooden posts at the John Spang Site mean
in terms of ancient Maya wooden architecture? Are these houses as described by Wauchope
(1938)? Are some outbuildings? Are they specialized structures to support sadtiprod! If
they are buildings, is there a plazuetaup? The size of buildings varies within the Maya area.
Wauchope (1938) describes various house shapes, sizes, and materials used in the construction
of houses and miscellaneous houseplot buildiMdauchope (1938) observed that outbuildings
are snaller than houses in domestizellings. Based on the results at the Jopang Site, there
may be avariety of sizes and shapes of strucsurélowever, the systematic fidion suvey
revealed an abundamof briquetage. Thitnd indicates that these structures were used in salt
production. Modern studies of saltmaking suggest that the wooden structures at the site could
have been used in the salt production process and not specifically as buildidgsy(#h983;

Good 1995; McKillop 2002, 2005; Parsons 1989; Reina and Monaghan 1981; Williams 1999).

Based on the ethnographic and archaeological literagheeeis a diversity of structures
and spatial layouts at saltmaking sites. However, the sameptsrédarvesting the soil and
brine, leaching the soil, boiling the water, and preparing the salt are found at the majority of
saltmaking sites using the sal cocida or briquetage method. Reina and Monaghan (1981) and
Andrews (1983) describe platforms Ised inside buildings at Sacapulas, in Guatem@latside
of the buildings are large vessels, called cajons, for holding and leaching salt laden soil.
McKillop (2005a) mentions exterior walls of a rectangular wooden building at the saltmaking
site of ChakSak Ha Nal in Paynes Creek National Park, in Belig&liams (1999) describes

structures used in the salt production process, estiladeras and canoas. Estiladeras are for salt
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leaching and canoas are used to dry out the brine to obtain salt. GoodniE®®5ns tapeites,
which are platforms used for leaching. Various other modifications to the environment can be
found at saltmaking sites, such as, drying pans made from soil or posts, and retaining walls
(Andrews 1983).0Other landform modifications alude, dams or impoundments that have been
recorded in the archaeological record at saltmaking &it8alinas de los Nueve Cerros in
southern Guatemala andEtSalado, in Veracruz, Mexid®illon et al. 1998; Santley 2004).

The results of the systatic flotation survey and mapping conducted at the John Spang
site reveal wooden architecture associated with the ancient Maya saljrmakistry in the Late
Classic eriod. In order to discover what the structures at the John Spang Site represent |
analze the wooden posts in two different ways. | divide the diameters of the hardwood posts
into class intervals; one based on observations made dessegptive statisticand the other on
Wauchopeods (1938) et hadergWvaygpHousesThis énalysissy at i ons
conducted in order to observe possible architecture at the John Spang Site.

To determine how the Maya spatially built their architecture in relation to the saltmaking
industry the results of the diameters and orientation of woodenwests=xamined using
ranged thematics iGeoMedia®. By utilizing thematics in Geomedia, patterns emerge from the
data itself and patterns can also be applied from historical accounts onto the data to discover
what the distribution of wooden posts at therRd&pang Site means in terms of ancient Maya
wooden architecture.

Thematic Based on the Data

Spaulding (1953) stresses the importance of statistics in revealing patterns in the data not

imposed by templates. The diameters of wooden posts at the JotgnSSigado show patterns

used by the ancient Maya. Based on the establishment of a correlation between diameters and
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circumferences, the missing measurements (either diameter or circumference) were added
(Figurel6). In all, only three hardwood posts &t pimenta posts do not have measurements.
These measurements could not be acquired because of the decay of the post above the surface of
the peat. Any further excavation of the wooden post would thus hasten the decay process and
was not attempted dugrthe survey.Once a strong correlation between the measurements was
established, the frequency distribution of these measurements were examined using a histogram

to view if there are any naturateaks in the data (Figur@)1
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Figurel6. Graph of Hedwood Post Diameters Showing Theis@ibution.

The histogram is based on only the hardwood posts for a sample size of 14Bigasts
17). An analysis of diameters was performed verses circumieiararder to compare with the
literature. Also, diaeters are usually easier to take in the field and more accurate than

circumferences. The diameters of 103 hardwood posts were entered into SPSS and then graphed
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using a histogramNo natural breaks were observed in the histogram. The results of the
histogram show an unimodal, positively skewed, light tailed curtiee diametrs of hardwood
posts (see Figure/l The mean diameter for all hardwood posts is 9 cm with a standard

deviation of 2.99.
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Figure I7. Histogram of Hardwood Post Diameters

The problem with a continuous data set with the diameters of hardwood posts is that there
are no defined categories The only categories availabl e ar
on modern Maya houses and not the ancient Mayarderto analyzethe diameters of
hardwood posts at the John Spang Site categories were definednbsiragyclass intervals.

All of the frequencies of hardwood posts diameters were placed into a table for division (Table
2). Based on a sample size of 103 hardwood pesksranges of diameters from 3 to 18 cm,

four class intervals were createtihese intervals aréto 6, 7to 10 11to 14 and15to 18
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(Table 3. Table 4shows the even class intervals as well as their frequencies and their
cumulative frequencies.

Table 2

Frequency of Hardwood Post Diameters

Cumulative
Frequency  Percent Valid Percent Percent

Valid 3 2 1.9 1.9 1.9
4 4 3.9 3.9 5.8
5 6 5.8 5.8 11.7
6 9 8.7 8.7 204
7 13 12.6 12.6 33.0
8 11 10.7 10.7 437
9 16 155 155 59.2
10 11 10.7 10.7 69.9
11 10 9.7 9.7 79.6
12 8 7.8 7.8 874
13 7 6.8 6.8 94.2
14 2 1.9 1.9 96.1
15 2 1.9 1.9 98.1
17 1 1.0 1.0 99.0
18 1 1.0 1.0 100.0
Total 103 100.0 100.0

Table 3 Class Interval Divisions

Class Interval | Number of Hardwood Posts| Percentage (%)
3to6 21 18.8
7t010 51 45.5
11to 14 27 24.1
15t0 18 4 3.6
Other 3 8
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Table 4. Frequency Distribution with Cumulative Relative Frequencies

Class Interval | Frequency | Relative Frequency| Cumulative Relative Frequency
3to6 21 0.20 0.20
7to 10 o1 0.50 0.70
11to 14 27 0.26 0.96
15t0 18 4 0.04 1

The class intervals using the upper end and the cumulative frequencies were used to

create a cumalive elative frequency plot (FigurE8). The cumulative frequency plot shows

thatover 70% of the hardwood posts diameters at thenJgpang Site are smaller thanct in

diameter leaving only approximated@% of hardwood posts havirtiameters betwen the

ranges of 12 and 18 cnThis does not correspondwkia uc hopeds observat.

bearing posts fall between the raagé12 to 18 cm Also, almost 96% of all hardwood posts

are smallethan15 cm in diameterBased on Table 3 almasalf of the hardwood post

diameters are within the casterval of 7 to 10 Only fourhardwood post diameters fall within

the upper class interval of 1518. No hardwood posts with a diameter of 16 were observed at

the John Spang Site. There isyoohe post each for the diameters of 17 and 18 cm leaving these

two posts as outliers, based on a boxplot of all diametdrardivood posts (FigurE). There

is a clear preference for post diameters betwleemanges of % 14 cm in diameter at thello

Spang Site. On the other hand, larger pagtsater than 15 cm in diamete/gre not as

preferred or utilized at the John Spang Site.

Theclass intervals were then used to spatially view the site in Geomedia using a ranged

thematic. A ranged themattassifies data on attribute values, in this instance the attribute
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values are hardwood posts and then divided by diameters. Thematics were arranged in
Geomedia in order to visually display these class intervals and to draw conclusions about the

architet¢ure at the John Spang Site.
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Figurel8. Cumulative Relative Frequency Plot of Hardwood Post Diameters.
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Figure19. Boxplot of Hardwood Post Diameters Showing outliers, one post each with 17
cm and 18 cm in diameters.

53



A ranged thematic map waseeated in Geomedia using the above classvate (Figure
20). The thematic map divided the class intervals by color and size. The smallest circles
represent the smaller diameters and the largest circles represent the largest diameters. Hardwood
posts hat do not have diameters are represented as other and displayed with small black circles.

The pimenta lines were not added into this category and are displayed by burgundy circles.
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Figure 20 Ranged Thematic Map of the John Spang Site Based onitiasals.
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Overall, the John Spang Site has the same alignment that was presented with a basic
spatial map. However, using the class intervals allows new shapes and structures to present
themselves. Out of the 32 vertical hardwood posts and one hatihandwood post in the
southern portionfahe site, seveare wihin the class interval of 3 to 6, 11 are within 7 to 10, 12
are within 11 tdl4, and twaare witin the class interval of 15 &8. The division of the class
intervals reveals a rectangulstructure in the eastern portion mostly comprised of hardwood
posts n the 11 tdl4 class interval (Figure 31 This rectangular structure is large and is
approximately 15 m in length by 2.8 m in width at the narrowest point and 3.7 m in width at the
widest point. This structure is aligned on a northwest to southeast axis. Other rectangular
structures can be observed in this portion of the §ltnnecting to the west of the rectangular
structure there is a psible patio or awning (Figur2?2). Thisextension has a limited amount of
mainposts along the north to south line that could hold up a large framework. The extension is
approximately 13.3 m in length with a width of 4.2 m at the northedlraed 5 m at the southern
end.

Wauchope (1938) mentisnn regard to rectangular structures that they will probably
have many smaller mainposts which are in line with the walls. This rectangular structure could
be a building and not a saltmaking apparatus based on the size of the structure and the numerous
amounts of posts in line with each other. Another possibility is that there are room divisions at
the northern end of the rectangular structure forming two smaller rooms or possible patios.
These room divisionds meas wydemeagtpwestXFigmest el vy 2
and24).

The majority of the hardwood posts in the southern section of the site are concentrated

near or around the rectangular structure. However, there are numerous smaller hardwood posts
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Figures 21land22. Possil® Rectangular Structures at the John Spang Site.
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Figures23and24. Possible Rectangular Structure with Room Divisions.
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