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weathering limestone, and, turquoise squares = samples derivingfrom river and creek deposits. _ 321 
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Figure 10.1: Imported Monochrome Black vessel (sample 40) displaying an NV microstructure (x500). 

Bar scale = lOfJJ1I. 330 

Figure 10.2: Local Monochrome Black vessel (sample 125) displaying an NV microstructure with 

extensive sintering (NV +). which is typical of all monochrome and bichrome vessels with calcite-

temperedfabrics (x500). Bar scale = lOfJJ1I. 330 

Figure 10.3: Imported Monochrome Black vessel (sample 39) with an un vitrified. compacted surface 

layer (x2000). Bar scale = lOfJJ1l. 332 

Figure 10.4: Local Monochrome Black vessel (sample 125) displaying an un vitrified layer of slip with 

extensive sintering and containing irregular-shaped voids and spherical iron conglomerates (x2000). 

Bar scale = lOfJJ1l. 332 

Figure 10.5: a) vitrified surface layer on sample 40 after refiring at 850'C under oxidizing conditions for 

1 hour (x2000); b) body of sample 40 after refiring showing an extensively vitrified microstructure (V) 

(xl000). Bar scale = lOfJJ1I. 333 

Figure 10.6: a) body of a locally produced monochrome rounded dish with a Sascab-Quartz A fabric 

(sample 261) displaying an IV microstructure (x500); b) vitrified area (x2000). 336 

Figure 10. 7: a) Red-slipped calcite-tempered rounded bowl (sample 252) displaying a very thick (15-

25fJJ11) layer of slip (x2000); b) red-slipped calcite-tempered composite silhouette dish displaying a thick 

slip layer (10-15 fJJ1I) (x2000); orange slipped rounded dish with a Sascab-Quartz A fabric displaying a 

comparatively thin (5-lOfJJ1I) layer of slip (x2000). Bar scale = lOfJJ1l. 337 

Figure 10.8: Spectra of the red (a) and black (b) areas of the slip on a composite silhouette dish with a 

resist decorative treatment (sample 296) showing elevated levels of iron oxide in the red areas. __ 340 

Figure 10.9: Slip layers on Black on Red vessels; a) un vitrified slip on the local vessel (sample 48) 

(x2000); b) extensively vitrified slip on the imported vessel (sample 118) (x2000). Bar scale = lOfJJ1I. 341 

Figure 10.10: Spectra of the black painted areas on the local (a) and imported (b) vessels showing 

significant compositional differences. 342 

Figure 10.11: a) body microstructure of a polychrome rounded dish with a Sascab-Quartz A fabric 

(sample 202) displaying a vitrified microstructure (IV +) that falls between the Initial Vitrification and 

Extensive Vitrification (x500); b) red painted decoration on an orange-slipped polychrome rounded dish 

with the same fabric (sample 207). Note that the surface layer is vitrified and discrete paint and slip 

layers can not be distinguished (x2000). Bar scale = lOfJJ1I. ______________ 344 

Figure 10.12: Body microstructure of a Early Postclassic chalice (sample 327) subjected to reduction­

oxidation firing regime with a maximum firing temperature of 800-900 'C. showing abundant fine 

bloating pores in a vitrified microstructure (x500). Bar scale = IOfJJ1l. 347 

Figure 10.13: Slip layer on Early Postclassic vessels; a) unvitrifed layer with extensive sintering (sample 

333) (x2000); b) vessel 99. displaying a compacted and extensively sintered layer due to intense 

burnishing (x2000). Bar scale = lOfJJ1I. 348 
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Chapter 8 - Compositional and Technological Variability at the Microscopic Level 

CHAPTER 8 

PETROGRAPHIC ANALYSIS OF THE TERMINAL 

CLASSIC TO EARLY POSTCLASSIC CERAMIC 

ASSEMBLAGE: COMPOSITIONAL AND 

TECHNOLOGICAL VARIABILITY AT THE MICROSCOPIC 

LEVEL 

8.1. INTRODUCTION 

Although ceramic studies have been carried out at several sites in northern Belize with 

occupations spanning the Classic to Postclassic transition, detailed technological 

analyses of site assemblages using scientific techniques, have not been carried out until 

the present work at Lamanai. As a result, current explanatory models regarding ceramic 

change at sites situated in this area of the lowland region have been built upon the 

limited physical evidence that macroscopic examination of pottery brings to light. At 

this level of analysis it is difficult to accurately assess the mineralogy of ceramic 

fabrics, to identify their raw material ingredients and to link raw materials to potential 

sources. Without this information it is often difficult to discriminate locally produced 

and imported pottery, to characterize local pottery technology and to examine change 

over time in the interplay between stylistic and compositional variability. This 

information is of fundamental importance to achieving reliable reconstructions of 

patterns in the production and consumption of pottery items across time and space. 

Building upon the patterns and trends that were identified in the previous chapter with 

regard to continuity and change in stylistic characteristics of the Lamanai assemblage, 

this chapter presents the results of the microscopic analysis of compositional variation 

relating to provenance and paste technology. Compositional groups identified through 

thin section analysis are described and discussed and their relationships to the functional 

and stylistic categories considered in previous chapters are investigated. Diachronic 

patterns in local raw material choice and manipulation are examined and temporal 

trends in the kinds and origins of foreign ceramics entering the site are identified. 
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8.2. GENERAL COMPOSITION OF THE SAMPLE SET 

A total of 646 vessels from the Terminal Classic to Early Postclassic assemblage were 

selected for petrographic analysis, representing 26% of the minimum of vessels 

recorded. This total includes all 152 of the whole and reconstructed vessels deriving 

from specialized deposits associated with architectural structures, 475 fragmentary 

vessels deriving from the temple middens associated with structures N 10-27 and N I 0-9 

and 18 different chalice base fragments recovered from the large smash-and-scatter 

offering covering the central stair of NIO-9 (LA243) (Table 8.]). These chalice 

fragments were sampled in addition to the five reconstructed vessels recovered from 

this offering to examine compositional variation among stylistically similar vessels 

deposited at the same time as part of this comparatively large-scale offertory event. 

As reported in Chapter 7, 96.1 % (N= 146) of the whole and reconstructed vessels are 

fine ware or serving/table ware and the remaining six are coarse ware vessels, including 

three large jars, a pedestal-based censer, a comal and a broad-rimmed deep bowl. 

Among the fragmentary vessels sampled from the midden associated with structure 

NIO-27, 66.3% (N=232) are fine ware vessels and 33.7% (N=118) are coarse ware 

vessels, the large majority of which are large utilitarian storage jars (91.5%; N= I 08). 

Similarly, the majority of vessels sampled from the midden abutting N I 0-9 are serving 

vessels (71.4%; N=90), with storage jars representing the majority (63.9%; N=23) of 

the sampled coarse ware. Table 8.2 gives a breakdown of the vessels sampled for 

petrographic analysis from the two temple midden assemblages according to their 

surface treatment and form (see Table 6.7 for the breakdown for the whole and 

reconstructed vessel). 

The disproportionately high representation of fine ware vessels within the sub-set of 

material sampled for petrographic analysis, considering that coarse ware and fine ware 

have near equal representation in the two temple middens, reflects the greater variability 

among the fine ware with regard to vessel surface treatment and morphology. 

Acknowledging this disparity between the compositions of the petrographic sample set 

vs. the actual assemblage, the observations reported in this chapter concerning 

diachronic patterns in the compositional characteristics of coarse ware vessels can be 

considered to be conservative. 
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Table 8.1: A breakdown of the petrographic sample set. 

CONTEXT 
Fine Ware Vessels Coarse Ware Vessels Total 
count 0/0 count 'Yo count % 

Whole Vessels - various contexts 146 96.1 6 3.9 152 100 
Fragmentary Vessels 
Smash-and-Scatter Offering N10-9 

18 100 a a 
(LA243) 18 100 

N I 0-9 Midden 90 71.4 36 28.6 126 100 
N10-27 Midden 232 66.3 11 8 33. 7 350 100 
Grand Total 486 75.2 160 24.8 646 100 

Table 8.2: Breakdown of the vessels sampled for petrographic analysis from the two temple 
'dd bl d' h . f d ~ ml en assem ages accor 1D2 to t elr sur ace treatment an orm. 

LA 187 
NIO-27 All 

SURFACE TREATMENT FORM Lots 
COllnt 'Yo Count o!., 

vases a 0.0 4 1.1 
bowls a 0.0 II 3. 1 

Polychrome Slipped and 
tripod bowls a 0.0 2 0.6 

Painted composite silhouette dishes a 0.0 2 0.6 
(interior 

dishes a 0.0 20 5.7 
slipped) 
Total 0 0.0 39 11.1 

Black on Red Slipped and Total massive bowls 0 0.0 1 0.3 
Pai nted 
Red-Orange-B lack Resist Total composite si lhouette dishes 0 0.0 8 2.3 

vases a 0.0 4 1.1 
Monochrome Black 

bowls a 0.0 5 1.4 
(all decorative treatments) 

Total 0 0.0 9 2.6 

bowls a 0.0 6 1.7 
jars I 0.8 8 2.3 
composite si lhouette d ishes a 0.0 13 3.7 

Monochrome Red Slipped Chalices 0 0.0 2 0.6 

(interior- Rounded bowls a 0.0 10 2.9 
slipped) Rounded dishes a 0.0 3 0.9 

Total 1 0.8 42 12.0 

composite vessels I 0.8 a 0.0 
Sieve I 0.8 a 0.0 
Vases a 0.0 2 0.6 
Bowls 14 11.1 2 1 6.0 
tripod bowls 4 3.2 7 2.0 
Jars 19 15 .1 13 3.7 

Monochrome Orange Drums I 0.8 5 1.4 
Slipped plate/ lid I 0.8 a 0.0 

composite silhouette dishes 0 0.0 7 2.0 
Chalices· 3 2.4 14 4.0 
Pedestal basis a 0.0 4 1.1 

(interior Rounded bowls a 0.0 I 0.3 
slipped) Rounded dishes I 0.8 9 2.6 
Total 45 35.7 83 23.7 
(interior Rounded bowls a 0.0 3 0.9 

Monochrome Red to slipped) rounded di shes 0 0.0 a 0.0 
Orange 

Total 0 0.0 3 0.9 
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Table 8.2: Breakdown of the vessels sampled for petrographic analysis from the two temple 

midden assemblages according to their surface treatment and form continued). 

LA 187 
NIO-27 All 

SURFACE TREATMENT FORM Lots 
Connt. % Count 'Yo 

bowls 15 1 1.9 19 5.4 
tripod bowls 11 8 .7 1 0. 3 
pedestal-based jars 4 3.2 I 0.3 

Monochrome Orange 
jars 3 2.4 I OJ 
drums a 0.0 2 0.6 Slipped and Incised 
frying pans 3 2.4 2 0 .6 
whistles I 0.8 0 0.0 
chalices 6 4 .8 6 1.7 

Total 43 34.1 32 9. 1 

Monochrome Orange 
drum a 0.0 I 0.3 
vases 0 0.0 2 0.6 Slipped and Groove-Incised 

Total 0 0.0 3 0.9 
Monochrome Orange to Red 
S li pped - Notched and Tota l composite silhouette bowls I 0.8 5 1.4 
Incised 

Tota l Monochrome Orange 
Total bowls 0 0.0 3 0.9 with Applique 

Total Buff/Cream Slipped -
Total bowls 0 0.0 2 0.6 

Plain or Incised 

Total Monochrome Grey 
Total pedestal base 0 0.0 I 0.3 

(Plumbate or Slate ware) 

Tota l Monochrome Red 
Total large bowls 0 0.0 2 0.6 Slipped and Notched 

Total Fine Ware _."l' :!-ITF' 90 71.4 232 66.3 
Slipped Rim/Lip -

Total jars I 0.8 29 8.3 
Smoothed Body 

Red-Brown-Striated Total jars 0 0.0 4 1.1 

Unslipped/Smoothed-
Total I ncense burners 3 2.4 0 0.0 

Perforated 
jars 16 12.7 8 2.3 

~ate/lid 4 3.2 a 0.0 

U ns l i pped/Smoothed-B lI ff bowls 0 0 .0 2 0.6 

broad rimmed bowl 0 0.0 I OJ 
Total 20 15.9 II 3.1 

Uns lipped Utilitarian 
jars 6 4.8 66 18.9 

plates/lids 6 4.8 7 2.0 

Unslipped Ut ilitarian Total 12 9.5 73 20.9 

Unslipped and Incised 
Total Jar 0 0.0 I 0.3 

(applique impressed fillet) 

Total Washed/smoothed Total jars 0 0.0 I 0.3 

Total Coarse Ware .;._ ;:-<J 36 28.8 118 33.7 

GRAND TOTAL BY CONTEXT 126 350 . 
Notes: Includes samples from dIsh and base portIOns 

8.3. FABRIC CLASSES, GROUPS AND SUBGROUPS 

The petrographic analysis revealed seven main fabric classes, differentiated accord ing 

to properties and characteristics of their groundmass and primarily by the composition 

and physical properties of their aplastic inclusions. These distinctions retlect ba ic 
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differences in the types and/or combination of raw material ingredients that form the 

basis of these general paste categories. The classes, themselves, therefore, can be 

considered to reflect fundamentally different paste recipes in terms of the raw material 

ingredients involved. The main classes of fabrics recognised are: 

• Crystalline Calcite-Tempered 

• Dolomitic-Calcitic Marl-based 

• Grog-Mixed Carbonate 

• Quartz Sand 

• Sascab 

• Sascab-Quartz 

• Volcanic Glass 

Four of these general fabric classes sub-divide into fabric groups (Crystalline Calcite­

Tempered, Dolomitic-Calcitic Marl-based, Sascab, Sascab-Quartz, Volcanic Glass). 

Distinctions at the group level primarily relate to differences in the mineralogy and 

composition of the clay component and/or added constituents (temper), as well as the 

textural properties and features of the fabrics. These distinctions reflect geologically 

significant differences in the compositional characteristics of the raw materials involved 

and, in some cases, the treatment or processing of the raw materials. Accordingly, 

fabric groups can be regarded as reflecting apparent differences in the geological 

associations of the specific raw materials chosen for use, as well as paste preparation 

techniques. Three of the fabric classes (Quartz Sand, Grog-Mixed Carbonate, and 

Sascab) contain only a single fabric group. The Quartz Sand and Grog-Mixed 

Carbonate classes, both of which are represented by a large number of vessels, are 

characterized by a high level of internal variability in comparison to the other fabric 

groups. The continuous and overlapping nature of the internal variation within these 

fabric classes, with respect to a range of compositional and textural characteristics, did 

not permit reproducible sub-divisions or 'groupings' below the class level. In contrast, 

the Sascab class, being represented by just two samples, is comparatively internally 

consistent. The discrimination of these fabrics at the class level underscores their 

compositional dissimilarity to other classes of fabrics in terms of the mineralogy of the 

raw material ingredients chosen for use. 
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Several of the fabric groups contain one or, in two cases, two subgroups. These 

subgroups are similar in most respects to the main group of fabrics to which they relate, 

except for one or two differences in the compositional characteristics or features of the 

groundmass. In most instances, these differences relate primarily to the added 

constituents ofthe fabrics, distinguished by the presence, in one or a few samples, of an 

additional tempering material such as grog. The subgroups highlight geologically or 

technologically significant variation within the fabric group, whilst underscoring the 

equally important characteristics that unite the group and distinguish it from other 

groups and classes. 

The main fabric classes are summarised here, whilst detailed descriptions of their 

associated fabric groups, organized alphabetically by class, are presented in Appendix 

X. 

8.3.1. Petrographic Characteristics of the Main Fabric Classes and Their 

Associated Fabric Groups 

8.3.1.1. CRYSTALLINE CALCITE-TEMPERED 

The Crystalline Calcite-Tempered class represents 27.2% (N=176) of the sample set, 

comprising 10 fabric groups which can be characterized as calcareous clays tempered 

with freshly crushed crystalline calcite (Table 8.3 and Figures 8.1 and 8.2). The groups 

are distinguished primarily by reference to the mineralogy of their fine and coarse 

fractions, as well as by their textural properties. Calcite C is particularly distinctive, as 

these fabrics also contain added micrite (or sascab temper) deriving from a parent 

material that is clearly independent of the accompanying crystalline calcite. These 

fabrics thus contain two tempering materials. Four of the calcite-tempered fabric 

groups (Calcite A, B, C and H) are consistent geologically with raw material resources 

available in the immediate vicinity of the site. In the case of Calcite H, the presence in 

some fabrics of possible organic temper and calcite mosaics containing chalcedony is 

suggestive of differences in paste recipes that may reflect the work of different potters 

and, possibly, differences in the origin of these ceramics. This group, therefore, likely 

contains both locally produced and non-local vessels. Another distinctive feature of the 

local calcite-tempered fabric groups is that they each contain a petrographic subgroup 

distinguished by the presence of grog temper. 
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Table 8.3: Summary of mineralogy, distinguishing features, paste technology and provenance of the fabric groups comprising the Crystalline Calcite-Tempered 
class. 

Fabric Inclusions 
Group (in order of abundance) 

A 
calcite, qtz, cc-fc calcite mosaics 

R-VR =- micrite, pqtz, chal, chert 

Petrographic subgroup - grog tempered variant 

calcite, fc-cc calcite mosaics, qtz, micrite 
8 

VR = pqtz, chal, chert 

Petrographic subgroup - grog tempered variant 

c 
calcite, micrite, fc-cc calcite mosaics, qtz 

VR = pqtz, chal, chert. 

Petrographic subgroup - grog tempered variant 

Distinguishing Features 

- angular, rhombic to irregular-shaped 
fragments of calcite 

- rare to very rare micrite and calcite 
mosaics 

-bimodal (calcite predominate lower 
mode) 

- grainy appearance (discrete calcite grains 
dominate the matrix) 

- common mosaics of finely to coarsely 
crystalline calcite 

Very few to rare micrite lumps 

- grainy appearance (discrete calcite grains 
dominate the matrix) 

- common micrite inclusions, calcite 
mosaics 

Petrographic subgroup i-distinguished due to the highly micritic clay matrix 

D 

calcite, mc-cc calcite mosaics, micrite, qtz 

VR = qtz with microlites etc., pqtz , chaI, 
chert, shell, oolites 

- shell fragments 

- quartz containing microlites, vacuoles 
and fragments of volcanic glass, and 
calcite mosaics containing these inclusions 

Paste Technology 

a calcareous clay, containing few siliceous 
inclusions tempered with colourless, coarsely 
crystalline calcite 

a calcareous clay containing discrete calcite 
grains, and lesser quantities of other minerals, 
tempered with and finely to coarsely crystalline 
calcite 

a calcareous clay containing discrete calcite 
grains, and lesser quantities of other minerals, 
tempered with sascab and finely to medium 
crystalline limestone 

a calcareous clay containing shell fragments 
and rounded siliceous inclusions tempered with 
a white, sugary textured, medium to coarsely 
crystalline calcite (containing distinctive 
quartz) 

Associated Provenance 

local - similarities to clays that form 
directly below the ground's surface at the 
site 

local - similarities to clays at the site that 
are associated with weathering limestone 

local- similarities to clays at the site that 
are associated with weathering limestone 

non-lcoal? - similarities to samples local 
Yalbac clays analysed, but rare shell 
fragments are distinctive. The temper is 
non-local 
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Table 8.3: Summary of mineralogy, distinguishing features, paste technology and provenance of the fabric groups comprising the Crystalline Calcite-Tempered 
class (continued). 

Fabric 
Group 

E 

F 

G 

H 

Inclusions 
(in order of abundance) 

calcite, mc&fc calcite 
mosaics, micrite, qtz 

VR - qtz and pqtz with 
microlites etc, finely 
crystallized pqtz, oolites 

calcite, me calcite mosaics, 
micrite, qtz 

Distinguishing Features 

- mono- and polycrystalline quartz containing microlites, 
volcanic glass frags. and vacuoles 

- co-occurrence of angular and rounded, equant calcite grains 

- well-sorted 

- contain several different types of siliceous inclusions 

R-VR= finely crystallized -finely crystallized polycrystalline quartz containing micro lites, 
pqtz with microlites etc.,chert, volcanic glass frags and chalcedonic quartz 
chalcedony 

calcite, , vcc-cc calcite 
mosaics, qtz 

VR pqtz, chal, mudstone (?) 

calcite, qtz, mc-cc mosaics, 
micrite 

co-occurrence of rounded and angular calcite inclusions 

- angular, rhombic to irregular-shaped inclusions of crystalline 
calcite 

- few to common ferromanganiferrous nodules (Acfs) 

- calcite mosaics containing chalcedony 

- bimodal (calcite predominates upper mode) 

- large, angular to irregular-shaped inclusions of crystalline 
calcite 

- greater quantity and comparatively large siliceous inclusions 

R-VR= pqtz, chal, clino, shell _ presence of carbon residues in some samples 

Variation in the frequency, presence/absence of inclusion types 
(particularly siliceous)and the roundness of siliceous inclusions 

Petrographic subgroup - grog tempered variant 

Paste Technology 

A calcareous clay containing carbonate 
sand (rounded inclusions of calcite and 
micrite) and quartz tempered with a 
white, sugary-textured medium 
crystalline and finely crystalline calcite 

A calcareous clay containing carbonate 
sand (rounded inclusions of calcite and 
micrite) and siliceous inclusions, 
tempered with a white, sugary-textured 
medium crystalline calcite 

a calcareous clay containing few to 
common ferromanganiferrous nodules 
and a small quantity of quartz, tempered 
with colourless, coarsely crystalline to 
very coarsely crystalline calcite 
containing chalcedony 

a calcareous clay containing a 
significant quantity of siliceous rock 
and mineral inclusions tempered with 
colourless, medium to coarsely 
crystalline calcite. Some samples may 
also have organic temper. 

In sample 504 calcite mosaics contain 
chalcedony 

Associated Provenance 

non-local - presence of carbonate sand 
in the clay component suggests a 
connection to areas adjacent to the north 
east coast of northern Belize, extending 
into the Yucatan (stylistic links well­
known to Yucatecan wares) 

non-local - presence of carbonate sand 
in the clay component suggests a 
connection to areas adjacent to the north 
east coast of northern Belize, extending 
into the Yucatan 

non-Iocal- composition, mineralogy 
and textural properties of clay 
component suggest a connection to deep 
clay beds overlying horizons of 
weathering limestone west of the New 
River 

local and non-Iocal- general similarities 
to clays that form directly below the 
ground's surface at the site fabrics. 
Samples containing a greater quantity of 
chalcedony and polycrystalline quartz 
may derive from quartzy-calcareous 
soils situated between the eastern coast 
and the New River. 
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Table 8.3: Summary of mineralogy, distinguishing features, paste technology and provenance of the fabric groups comprising the Crystalline Calcite­
Tempered class (continued). 

I 

J 

Fabric 
Group 

Inclusions 
(in order of abundance) 

calcite, qtz 

R-VR=pqtz, micrite, chert, 
feldspar 

calcite, micrite containing calcite 
and ferrous nodules etc., qtz, mc­
cc cacite mosaics, silicified 
limestone/mudstone, limestone 

R=pqtz 

Key for Tables 8.3 - 8.6 

Distinguishing Features 

- common distinctive ferromanganiferrous nodules 

- fine feldspar inclusions in the clay component 

- frequent lumps of micrite that are rusty-brown in 
colour and contain grains of cryatalline calcite and 
ferrous nodules and segregations 

- presence of fragments of silicified limestone and 
limestone fragments comprising micrite, crystalline 
calcite and silicified limestone/mudstone 

- common ferrous nodules and segregations in the 
clay component 

R = rare; VR = very rare; qtz = quartz; pqtz = polycrystalline qartz; cc = coarsely-crystalline; 
fc = fmely-xrystalline; mc = microcrystalline; chal = chalcedony; c1ino = clinopyroxene; 
dol. = dolomitic; ortho = orthoclase; plagio = plagioclase; vg = volcanic glass; frags = fragments 

Paste Technology 

a calcareous clay containing common, 
and often large-sized, 
ferromanganiferrous nodules and a 
small quantity of quartz, chert, feldspar 
and perhaps calcite, tempered with 
crystalline calcite 

a calcareous clay containing quartz, 
tempered with limestone 

Associated Provenance 

non-local- dissimilarity to fabric groups 
that are generally consistent with the 
geology of northern Belize suggest that 
this group's provenance lay outside of 
this general region. The mineralogy of 
the fabric suggests a connection to areas 
underlain by limestone. 

non-local - the presence of silicified 
limestone/mudstone suggests a 
connection to the Orange Walk Group 
formation prevalent in areas north of the 
New River Lagoon, which 
characteristically contain a lithified 
carapace 
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Chapter 8 - Compositional and Tcchnologica l Variability at the Microscopic Level 

Figure 8.1: Crystalline Calcite-Tempered fabric groups (x25): a) Calcite A; b) alcite A subgroup 
- grog-tempered variant; c) Calcite B; d) Calcite B subgroup - grog-tempered variant; e) Ca lcite 
C; f) Calcite C subgroup - grog tempered variant; g) Calcite D; h) Calcite E (crystalline calcite 
inclu ions arc sta ined pink). Field of view = 3mm. 
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Chapter 8 - Composi tiona l and Technological Variabi lity at the Microscopic Leve l 
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Figure 8.2: Crystalline Calcite-Tempered fabric groups (x2S): a) Calcite F; b) Calcite G; c) 
Calcite H; d) Calcite H containing possible organic temper; e) Calcite H subgroup - grog­
tempered variant; f) Calcite I; g) Calcite J. Field of view = 3mm. 
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Chapter 8 - Compositional and Technological Variability at the Microscopic Level 

Of the six remaining fabric groups within the Crystalline Calcite-Tempered class at 

least five clearly derive from non-local raw materials (Calcite E, F, G, I and J). A non­

local provenance for Calcite D is less certain since the calcite temper has features which 

suggest a non-local provenance, whilst the clay component is generally consistent with 

clays available in the immediate vicinity of the site. Since the ceramics in group D 

overlap stylistically with those that occur in the calcite-tempered groups for which a 

local provenance is fairly certain, a non-local provenance for Calcite D cannot simply 

be assumed. The different calcite temper in Calcite D fabrics might also reflect the 

work of different potters or the use of slightly different raw materials over time. 

The geological characteristics of all calcite-tempered groups designated non-local, with 

the exception of Calcite I, indicate connections to inland areas of northern Belize, where 

calcareous soils directly overlay Tertiary limestone and, possibly, to soils and rock 

formations located further to the northeast and extending into the Yucatan area of 

Mexico. Calcite I and J, which are each represented by only one sample, are 

compositionally unique within the sample set as a whole. Calcite J is distinguished by 

the large amount of Fe-oxides, in the form of nodules, staining and segregations, in 

addition to the presence of silicified limestone. These inclusions suggest a connection 

to the Orange Walk Group formation prevalent in areas north of the New River Lagoon, 

which characteristically contains a lithified carapace. The main distinguishing feature 

of Calcite I is the presence of distinctive amorphous concentration features (ACFs) in 

the clay component. Since similar ACFs were not observed in any of the other fabrics 

analysed, the compositional uniqueness of this vessel may indicate a provenance outside 

the general area to which other crystalline calcite-tempered ceramics are geologically 

connected. 

8.3.1.2. DOLOMITIC-CALCITIC MARL-BASED 

Representing 4.8% (N=31) of the sample set, the Dolomitic-Calcitic Marl-based class 

comprises four fabric groups characterized by a fine-textured, well-sorted groundmass 

dominated by dolomitic to calcitic grains (Table 8.4, Figure 8.3). The frequent 

inclusions and the textures of these fabrics links them to sandy-textured marls 

associated with weathered limestone, dolomitic limestone and dolomite. Their texture 

suggests a basic untempered clay, perhaps highly processed to achieve the uniform, fine 

texture. The four groups within this class are distinguished by their mineralogy, and by 

the form of the calcite, partially dolomitized, and dolomite grains, particularly their 

crystallinity. 
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Table 8.4: Summary of mineralogy, distinguishing features, paste technology and provenance of the fabric groups comprising the Dolomitic-Calcitic Marl-based 
class. 

Fabric 
Group 

A 

Inclusions 
(in order of abundance) 

dolomite and dolomitic grains and 
mosaics, qtz, chert, chal, finely 
crystallized pqtz, calcite, 
VR=- feldspar dol. limestone 

Distinguishing Features 

- well sorted, unimodal, fine-textured groundmass 
- cryptocrystalline, rhombic gains of dolomite 
dominate the groundmass 
-siliceous inclusions are comparatively rare 

Paste Technology 

sandy-textured marl deriving from 
weathered dolomite, likely 
untempered and perhaps highly 
processed to achieve the uniform, 
fine texture 

Petrographic subgroup - distinguished due to greater quantity of crystalline calcite present (common) 

B 

calcite, qtz, micrite 
R-VR = cc calcite mosaics 
feldspar(ortho),pqtz, chal, chert, 
amphibole, micrite 

Petrographic subgroup - grog tempered variant 

calcite, dolomite, dolomitic grains, 
C qtz, micrite, mc mosaics of the above 

VR =shell, anhydrite 

D 

calcite, dolomite, dolomitic grains, 
qtz, micrite, cc & fc mosaics of the 
above 
VR = qtz & pqtz containing vacuoles, 
pqtz, chert, chal feldspar 

-well sorted, unimodal 
- cryptocrystalline, rhombic gains of calcite 
dominate the groundmass 
-siliceous inclusions are comparatively rare and 
small-sized 

- well sorted, unimodal 
- equant to irregular-shaped of crystalline calcite 
and dolomite dominate the groundmass 
- rounded quartz inclusions 
- comparatively greater quantity of quartz 
152 contains grog 

- well sorted, unimodal 
- equant to irregular-shaped of crystalline calcite 
and dolomite dominate the groundmass 
- both coarsely and finely crystalline aggregates 
are present 
- presence of distinctive quartz and polycrystalline 
quartz containing vacuoles and fe-oxide residues 

sandy-textured highly calcareous 
marl, likely untempered and 
perhaps highly processed to 
achieve the uniform, fine texture 

sandy-textured dolomtic marl 
containing quartz sand, likely 
untempered and perhaps highly 
processed to achieve the uniform, 
fine texture 

sandy-textured dolomtic marl 
containing a small quantity of 
siliceous rock and mineral 
inclusions, likely untempered and 
perhaps highly processed to 
achieve the uniform, fine texture 

Associated Provenance 

non-local - associated with clays that form in 
association with horizons of weathering dolomite. 
Likely connected to dolomite present in east and 
northeast northern Belize (Cayo Group?). Fabrics 
are similar to the numerically dominant fine ware 
fabric at Late Classic Altun Ha. 

non-local- associated with coastal deposits 
containing calcareous sands mainly consisting of 
cryptocrystalline grains composed dominantly of 
micrite in northeastern northern Belize, extending 
into southern Yucatan 

non-local - associated with coastal deposits 
adjacent to the northeast coast of northern Belize, 
extending into southern Yucatan and adjacent 
areas, where sandy marls overly dolomitic 
limestone (Cayo Group?) 

non-local - associated with clays that form in 
association with horizons of weathering dolomitic 
limestone in coastal and adjacent areas of northern 
Belize - possibly connected with Cayo Group 
formation (?). 
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Chapter - Compositional and Technological Variabi lity at the Microscopic Level 

e -_'III 

Figure 8.3: Dolomitic/Calcite Marl-based fabric groups (x2S): a) Marl A (crystalline calcite 
inclusions are stained pink); b) redced Marl A fabric (crystalline calcite inclusions are stained 
pink); c) Marl A ubgroup showing more frequent crystalline-calcite inclusions ( tained pink) and 
shell fragments; d) Marl 8; e) Marl 8 subgroup - grog-tempered variant; f) Marl C (crystalline 
calcite inclusions are stained pink); g) Marl D (crystalline calcite inclusions are stained pink). 
Field of view = 3m m. 
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Chapter 8 - Compositional and Technological Variability at the Microscopic Level 

For example, the fabrics in group A are dominated by rhombic cryptocrystalline grains 

of dolomite, whereas the fabrics In Group B are dominated by rhombic, 

cryptocrystalline calcite. Groups C and D comprise dolomitic fabrics, containing 

predominantly equant grains of calcite and dolomite, as well as partially dolomitized 

grains, and crystalline grains predominate. Group C fabrics are further distinguished by 

a greater quantity of quartz and other siliceous rock, and Group D, by more frequent 

polycrystalline quartz and dolomitic mosaics. These differences clearly relate to the 

geology and provenance of the raw material used in each case. Two of the groups 

contain fabrics tempered with grog, and in the case of group B these fabrics are 

distinguished as a petrographic subgroup. 

The presence of dolomite and dolomitic inclusions in three of the marl-based fabric 

groups (A, C and D) clearly differentiates these fabrics geologically from local raw 

material resources, indicating these ceramics were not produced locally. Group B 

fabrics also appear to be non-local, based on the physical properties of the distinctive 

micritic inclusions they contain. The geology of the dolomitic marl-based fabric groups 

indicates a connection to the northeast coast of northern Belize and southern Yucatan 

and adjacent areas, including the lower reaches of the New River, where sandy marls 

overlie dolomite and dolomitic limestone (most likely of the Tertiary Cayo Group). It is 

noteworthy that Group A fabrics are striking similar to the numerically dominant fabric 

type associated with fine wares at Late Classic Altun Ha (Howie et al. 2004; Howie­

Langs 1999), suggesting that the similar fabrics at Lamanai might derive from this 

particular area of northern Belize. The compositional properties of group B associate 

these fabrics with coastal deposits containing calcareous sands, which mainly consist of 

cryptocrystalline grains composed dominantly of micrite. 

8.3.1.3. GROG-MIXED CARBONATE 

The Grog-Mixed Carbonate class represents 35.4% (N=229) of the sample set and 

constitutes the most technologically complex of the fabric classes, comprising an 

intricate mixture of multiple raw material ingredients. These fabrics are characterised 

by common inclusions of grog, or crushed pottery, occurring together with varying 

amounts of micrite, crystalline calcite (mosaics, discrete grains and spar fragments) and 

quartz, and can generally be described as constituting calcareous clay tempered with 

grog, varying amounts of sascab, crystalline calcite and perhaps, sand (Table 8.5 and 

Figures 8.4 and 8.5). There is considerable variation across this class with regard to the 

compositional characteristics and physical properties of the groundmass. 
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Table 8.5: Summary of mineralogy, distinguishing features, paste technology and provenance of Grog-Mixed Carbonate, Quartz Sand, Sascab and Sascab-Quartz 
classes. 

Fabric 
Group 

Grog-Mixed 
Carbonate 
Class 

Inclusions 
(in order of abundance) 

micrte, qtz, calcite, finely 
crystalline calcite mosaics, 
pqtz, chal, chert, limestone 
frags. 

VR=feldspar, amphibole, 
shell 

Distinguishing Features 

- common grog mcluslOns 

- co-occurrence of grog lumps of micrite and 
fragments and mosaics of crystalline calcite 

- comparatively fine-textured 

- high internal variation 

- distinctive firing horizons and commonly 
optically inactive to slightly active 

Paste Technology 

a calcareous clay tempered with 
grog and varying amounts of 
sascab and crystalline calcite. The 
comparatively fine texture of the 
groundmass indicates a careful or 
more rigorous processing of raw 
materials. 

Associated Provenance 

local- connections to Yalbac clays, both those that 
form directly below the ground's surface and those 
associated with horizons of weathering limestone, as 
well as Filipe Subsuite clayey soils associated with 
wash deposits of Pleistocene alluvium situated on the 
north side of the site 

Subgroup A - variant with a highly micritic clay and containing comparatively less and larger grog inclusions. Petrographic similarities to Sascab-Quartz A 

Subgroup B - variant distinguished by the distinctive composition of the grog it contains. The dominant type of grog is composed on fine grains of calcite or dolomite. This grog is 
petrographically similar to fabrics of Dolomitic-Calcitic Marl-based A, which may suggest a non-local provenance for this vessel. 

qtz, pqtz, chert, feldspar 
Quartz Sand (alkali and plagio), VR= 
Class sandstone, micrite, olivine, 

clino, shell, amphibole, 
gypsum, calcite 

- predominant siliceous inclusions occurring 
together with igneous-related accessory minerals 

- very rare, and predominantly absent carbonate 
inclusions 

high internal variation 

SIIDgrGUp--=-crysiaTllne caIclte:"tempereavanant 

Sandy low to non-calcareous clay, 
possibly tempered with sand in 
some cases. 

local and non-local- mUltiple different provenances. 
Consistent with clayey soils that form in association 
with deep deposits of Pleistocene alluvium that occur 
throughout northern Belize. Some fabrics are virtually 
identical to the clay samples taken from the area of 
Pleistocene alluvium (Boom Subsuite soils) situated 
directly east ofLamanai, across the New River Lagoon, 
suggesting local manufature. Fabrics containing 
greater amounts of chert and chalcedony likely derive 
from flinty clays associated with alluvial deposits 
situated between the coast and the Northern Lagoon 
drainage system. Fabrics containing comparatively 
fewer inclusions that are comparatively well-sorted and 
rounded, shell and micrite mostly likely derive from 
clays associated with waterways. 
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Table 8.5: Summary of mineralogy, distinguishing features, paste technology and provenance of Grog-Mixed Carbonate, Quartz Sand, Sascab and Sascab-Quartz 
classes (continue~). 

Fabric 
Group 

Sascab 
Class 

Inclusions 
(in order of abundance) 

micrite, calcite, mosaics of finely 
crystalline calcite 

Distinguishing Features 

- bimodal (micrite lumps 
comprising upper mode) 

- inclusion types other than micrite 

VR, h II I
· ( . . of crystalline (and fine grains) 

qtz, s e , Imestone comprlsmg 
micrite and fc calcite aggregates) - highly micritic matrix 

Sascab-Quartz Class 

Sascab­
Quartz A 

qtz, micrite, calcite, pqtz 
- dominant to common quartz 
inclusions 

R-VR=pqtz, chal, feldspar (alkali and _ frequent to few lumps of micrite 
plagio), amphibole, clino, shell, . 
oolites - very rare amphibole, 

clinopyroxene and feldspar 

Paste Technology 

highly micritic clay with 
rare vary fine inclusions of 
quartz tempered with 
sascab 

a sandy calcareous clay, 
tempered with sascab 

Subgroup - grog tempered variant characterized by a comparatively fine-textured groundmass 

Sascab­
QuartzB 

qtz, micrite, fc calcite mosaics, chal, 
chert, feldspar (ortho) 

R-VR= pqtz, biotite and sandstone 

clay matrix is brick-red in colour 

presence of biotite and sandstone 
fragments 

micrite lumps contain finely 
crystalline calcite aggregates, 
quartz and biotite 

a sandy calcareous clay 
containing biotite tempered 
with sascab comprising 
micrite, finely crystalline 
calcite, quartz and biotite 
inclusions 

Associated Provenance 

non-local- predominance of fine inclusions of micrite and crystalline 
calcite in the clay component suggests a connection to clays that form 
in association with horizons of weathering limestone. Since the clay 
contains very little quartz, and the sascab temper contains none, an 
association with Cretaceous limestone is suggested. Cretaceous 
limestone outcrops at three principal locations north of the Maya 
Mountains: below an escarpment situated west of the southern end of 
the Rio Bravo, below the Booth's River escarpment, and along the 
western edge of the New River Lagoon 

local- similarities to clay associated with wash deposits of Pleistocene 
alluvium situated at the north side of the site adjacent to Barber 
Creek(Filipe Subsuite). The sascab temper is compositionally and 
visually identical to samples taken from the outcrop southwest of the 
central precinct. This sascab is associated with cretaceous limestone 

Non-local- The clay component is consistent with Xaibe Subsuite 
soils that overly Orange Walk Group limestone in the Corazal District, 
between the Rio Hondo and Corozal Town. The presence of the 
quartz inclusions, their quantity and roundness suggests an association 
with alluvial deposits. 

The presence of quartz inclusions in the micrite lumps suggests a 
connection to sascab associated with the Tower Hill or Orange Walk 
Group limestones characteristic of areas to the north of the New River 
Lagoon. 
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Chapter 8 - Compos itional and Technological Variabili ty at the Microscopic Level 

e f 

Figure 8.4: Grog-Mixed Carbonate fabrics (x2S): a) fabric containing comparatively more quartz; 
b) fabric containing less quartz and more calcite and micrite; c) fabric containing rare micrite; d) 
fabrie with a matrix dominated by fine calcite grains and containing finely crystalline mosaics; e) 
fabric containing a dark-coloured core that obscures compositional features and properties of the 
groundmass; f) comparatively high fired fabric with an optically inactive clay matrix. Field of 
view = 3mm. 
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Figure 8.5: Grog-Mixed Carbonate fabrics (x2S): a) Subgroup A showing comparatively large 
inclusions of grog and with a highly micritic clay component; b) Subgroup B showing distinctive 
grog likely deriving from a marl-based fabric c) same fabric as b) in PPL (grog inclusions are 
more easily distinguished). Field of view = 3mm. 

The high level of compositional variation appears to relate to natural differences in the 

clay component (deriving from differences in the geological contexts within which the 

clays were fonned), as well as to the specific combination and proportions of the raw 

materials put into the paste. Clays with slightly different, but mineralogically related, 

compositions appear to be represented. The difference among them may relate most 

directly to the geological and/or environmental context from which they derive_ No 

significant di ssimilarity can be demonstrated, on geologica l grounds, to raw materi al 

resources that occur on the west side of the lagoon (in the immediate vicinity o f the 

site), which suggests that these ceramics were produced locally. Nonetheless, the area 

of Pleistocene alluvium situated directly east of the site can be di scounted as the source 

of the assoc iated clays due to their obvious geological dissimilarity. The di stincti ve 

compositional characteri stics of the grog inclusions in subgroup B may re fl ect a non­

local provenance for thi s particular vessel. 
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Chapter 8 - Compositional and Technological Variability at the Microscopic Level 

Additional variation across this class with respect to the physical properties of the 

groundmass relate to differential firing, as indicated by major differences in the optical 

activity of the clay matrix as well as the presence/absence of dark-coloured cores that 

vary in both colour and thickness. The continuous nature of the variation within this 

class with respect to a range of compositional and physical attributes made it impossible 

to subdivide these fabrics below the class level, into reproducible groups. In addition, 

the presence of a thick black core in many samples (more than 60%) obscured other 

characteristics and properties of the groundmass. The main characteristics that unite 

these fabrics are the presence and relative frequency of the grog inclusions, their general 

rock and mineral content and the presence of multiple tempers. These fabrics also 

exhibit comparatively fine textures in comparison to other local fabric groups, rarely 

containing inclusions larger than coarse sand. Consequently, their complex paste recipe 

might have been accompanied by a more careful preparation of raw materials. 

8.3.1.4. QUARTZ SAND 

The Quartz-Sand class comprises 14.6% (N=94) of the sample set. These fabrics are 

characterized by predominant siliceous inclusions, occurring together with igneous­

related accessory minerals (Table 8.5 and Figure 8.6), as weB as by a rarity of carbonate 

inclusions. These fabrics are mineralogically and compositionally consistent with 

clayey soils that form in association with deep deposits of Pleistocene alluvium 

throughout northern Belize. Igneous-related accessory minerals such as olivine, 

clinopyroxene and feldspar emphasize a connection to the Maya Mountains as the 

original source of the alluvium. Nonetheless, some of the fabrics are virtually identical 

to the clay samples taken from the area of Pleistocene alluvium (Boom Subsuite soils) 

situated directly east of Lamanai, across the New River Lagoon. The striking similarity 

between some of the archaeological specimens and the samples of local clays taken 

from both inland and creek-side localities within this particular alluvial deposit suggests 

that at least some of the fabrics within this class derive from local raw materials. 

There is considerable variation among the Quartz-Sand fabrics with regard to the 

textural and physical properties of the groundmass, as well as their rock and mineral 

content. This variation is suggestive of differences in the provenance of the raw 

materials. For example, fabrics containing greater amounts of chert and chalcedony 

probably derive from clays formed in areas of Pleistocene alluvium situated east of 
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a 

c d 

Figure 8.6: Quartz Sand fabrics (x2S): a) fabric identical to local clays (see Plate VII.27); b) fabric 
containing large amounts of chert and chalcedony; c) fabric containing com paratively few, well­
sorted inclusions; d) Quart Sand subgroup - crystalline calcite-tempered variant. Field of view = 

3mm. 

Lamanai , between the coast and the Northern Lagoon drainage system, since these rock 

types are characteristically more prevalent in the soils of this particular area of northern 

Belize. In addition, fabrics containing less frequent , better sorted and more rounded 

inclusions mostly likely derive from clays associated with waterways (creeks, streams 

and rivers). The presence of shell fragments and lumps of micrite in some samples also 

suggests a connection to river or creek deposits. A bimodality of grain size in some 

fabrics suggests the addition of a little sand as temper, while crystalline calcite temper is 

present in the sample distinguished as a petrographic subgroup. Based on these 

apparent differences among the fabrics , and their geological and technological 

significance, it is postulated that the Quartz-Sand class comprises both local and non­

local fabrics , with some differences also in the approach to paste manufacture. The 

characteristic that unites the group is that all of the fabrics derive from the same general 

type of clay. The continuous nature of the variation among these fabrics does not 
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permit more discrete petrographic distinctions below the class level and hence, more 

discrete provenance distinctions 

8.3.1.5. SASCAB 

This class of fabrics, which is represented by only two samples (0.3% of the sample 

set), can be characterized as a highly micrtic clay tempered with sascab (Table 8.5 and 

Figure 8.7). The main distinguishing characteristic of these fabrics is the rarity of 

quartz and any other inclusion type, except for micrite lumps and fine inclusions of 

crystalline calcite. The clay component is dominated by fine inclusions of micrite and 

crystalline calcite, suggesting a connection to clays that form in association with 

horizons of weathering limestone. The fact that the clay contains very little quartz, and 

the sascab temper contains none, is suggestive of an association with Cretaceous 

limestone, as opposed to the Teritary formations, since sascab deposits associated with 

the latter characteristically contain a significant quantity of sand. Cretaceous limestone 

formations outcrop at only three principal locations north of the Maya Mountains: 

below an escarpment situated west of the southern end of the Rio Bravo, below the 

Booth's River escarpment, and along the western edge of the New River Lagoon. 

Nonetheless, samples of local clay associated with Cretaceous outcrops generally 

contain more quartz than is present in these archaeological fabrics. Considering the 

distinctive nature of the Sascab fabrics within the sample set as a whole, it is most likely 

that these two vessels are of non-local orign. 

8.3.1.6. SASCAB-QUARTZ 

The Sascab-Quartz class represents 15.2% (N=98) of the sample set and comprises two 

fabric groups, distinguished based on significant differences in their mineralogy (Table 

8.5 and Figure 8.7). Sascab-Quartz fabrics comprise a sandy calcareous clay tempered 

with sascab that has been comminuted into micrite lumps due to crushing of the parent 

rock. Sascab A, the larger of the two groups, is geologically consistent with raw 

material resources available in the local area. The clay component of these fabrics is 

mineralogically and compositionally consistent with the Filipe Subsuite soils that occur 

in association with wash deposits containing Pleistocene alluvium situated directly 

north of the site, adjacent to Barber Creek (King et al. 1992, see also Chapter 5). 

Samples of local clay deriving from the western bank of Barber Creek bear striking 

similarities to these fabrics, except that inclusions of micrite are rare in the clay 
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a 

b c 

d 

Figure 8.7: Sascab and Sascab-Quartz fabrics (x2S): a) Sa scab fabric; b) Sascab-Quartz A; c) 
Sascab-Quartz A subgroup - grog-tempered variant; d) Sascab-Quartz B. Field of view = 3mm. 

samples. The sa scab temper in these fabrics is identical in appearance and composition 

to samples of local sa scab associated with Cretaceous limestone. The temper and the 

geological samples both contain ghosts of gastropods and foraminifera and quartz 

inclusions are generally absent. Also noteworthy is that Sascab-Quartz A contains a 

subgroup of fabrics, distinguished by their finer texture and presence of grog temper. 
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The distinctive mineralogy of the Sascab-Quartz B fabrics indicates that they derive 

from non-local raw material resources. The presence of biotite in both clay and temper, 

along with the presence of other igneous-related accessory minerals in the clay, 

suggests a connection to micaceous soils typical of areas of central Peten bordering the 

Rio Hondo. The ultimate source of the igneous-related minerals is most likely the 

Sierra Madres of Chiapas, Mexico. The connection to geological formations in the 

vicinity of the Rio Hondo is supported by the predominance of rounded quartz 

inclusions in the clay, which suggest an alluvial deposit, and also by the presence of 

quartz in the sascab temper. The presence of quartz in the sascab suggests a connection 

to the Tower Hill or Orange Walk Group formations typical in areas to the north of the 

New River Lagoon and adjacent to Chetumal Bay, which characteristically contain 

quartz. 

8.3.1.7. VOLCANIC GLASS 

The Volcanic Glass class represents just 2.5% (N=16) of the sample set. The fabrics 

within this class are distinguished mineralogically by the presence of volcanic glass 

fragments and tuff, deriving from unconsolidated and lithified forms of volcanic ash. 

The presence of volcanic ash in lowland ceramics is conventionally interpreted as an 

intentional tempering practice (e.g., Jones 1986; Simmons and Brem 1979; Shepard 

1964). It is generally held that volcanic ash, presumed to originate from deposits 

widespread in the Guatemala Highlands, was widely traded throughout lowland region 

specifically for pottery production, especially during the Late Classic period (e.g. 

Simmons and Brem 1979; see Arnold 1985:59 for an opposing view) .. The widespread 

production of volcanic ash-tempered ceramics is reflected in this class at Lamanai, 

which comprises five fabric groups with different geological characteristics, indicating 

fundamental differences in their raw materials, and thus different provenances. 

Four of the groups within the Volcanic Glass class are represented by a single sample, 

whilst Volcanic Glass A comprises several samples, including a petrographic subgroup 

distinguished by slight mineralogical differences in the clay component (Table 8.6 and 

Figure 8.8). The distinctive mineralogical and compositional characteristics of the 

Volcanic Glass groups clearly reflect differences in their provenance. For example, the 

geological characteristics of the clay component of Volcanic Glass E, suggest a 

connection to coastal areas of northeastern northern Belize and the Yucatan. In 

contrast, Volcanic Glass D can be linked to volcanoclastic rocks from the Bladen 
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e f 

Figure 8.8: Volcanic Glass fabrics (x2S): a) Volcanic Gla s A; b) Volcanic Glass A subgroup 
showing more frequent rock a nd mineral inclu ions; c) Volcanic Glass B; d) Volcanic Glass C; e) 
Volcanic Glass D; f) Volcanic Glass E (crystalline calcite inclusions are stained pink). Field of view 
= 3mm. 

Volcanic Member of the anta Ro a Group (metasedimentary rock ), situated on the 

southern margi n of the Maya Mountains. The provenance of the other three group is 

less certain, due to the ab ence of diagno tic mineral and rock inclusions, particularly in 

the ca e of Volcanic Gla B and C. Nonetheless, these fabri cs c learly differ fro m each 

other, and their geo logy i inconsistent with clays local to Lamanai , indicating these 
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Table 8.6: Summary of mineralogy, distinguishing features, paste technology and provenance of the fabric groups comprising the Volcanic Glass class. 

Fabric 
Group 

A 

Inclusions 
(in order of abundance) Distinguishing Features Paste Technology 

vg & tuff frags, qtz, micrite, biotite, _ sickle and lunate shaped frags of volcanic glass and micritic calcareous clay 

feldspar equant to elongated tuff frags tempered with volcanic ash 

VR = calcite 
- micritic matrix containing lumps of micrite 

Associated Provenance 

non-local- from outside of northern 
Belize/Yucatan region but associated with area 
underlain by limestone, possibly Central Peten? 

Petrographic subgroup - distinguished due to presence of polycrystalline quartz ferromanganiferrous nodules, more frequent calcite and rare biotite 

B 

c 

D 

vg & tuff frags, qtz, feldspar, 

R-VR = mica, amphibole, basalt 

vg & tuff frags, qtz, feldspar, 
biotite, micrite 

VR=chal 

vg frags, qtz, igneous and 
volcanoclastic rock frags, feldspar 
(alkali and plagio), biotite, pqtz 

R = tuff frags, muscovite 

- sickle and lunate shaped frags of volcanic glass and 
equant to elongated tuff frags 

- slightly bimodal appearance due to presence of 
large tuff fragments 

- very fine mineral inclusions 

- presence of muscovite, amphibole and basalt 

- sickle and lunate shaped frags of volcanic glass and 
equant to elongated tuff frags 

- olive green clay matrix (XP) 

- bimodal appearance due to presence of large, 
angular tuff fragments 

- presence of chalcedony 

- sickle and lunate shaped frags of volcanic glass 

- slightly bimodal appearance due to large rock and 
quartz inclusions 

- presence of igneous and volcanoclastic rock 
fragments 

- orangish- to reddish-brown clay matrix 

calcareous clay, likely heavily 
processed to remove rock and 
mineral inclusions, tempered 
with volcanic ash 

calcareous clay containing 
chalcedony and quartz, likely 
heavily processed to remove 
larger rock and mineral 
inclusions, tempered with 
volcanic ash (crushed tuff?) 

non calcareous clay containing 
igneous and volcanoclastic rock 
fragments, tempered with 
volcanic ash 

non-local- unknown but from outside of 
northern BelizeNucatan region 

non-local- unknown but from outside of 
northern BelizeNucatan region. Stylistic links to 
Yucatan area. 

non-local - connected geologically to the Bladen 
Volcanic Member of the Santa Rosa Group 
(metasedimentary rocks), situated on the 
southern margin ofthe Maya Mountains due to 
the presence of igneous and volcanoclastic rock 
fragments and frequency of quartz inclusions 
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Table 8.6: Summary of mineralogy, distinguishing features, paste technology and provenance of the fabric groups comprising the Volcanic Glass class (continued). 

E 

Fabric 
Group 

Inclusions 
(in order of abundance) 

calcite, vg frags, tuff frags 

R-VR = chal, qtz, biotite 

Distinguishing Features 

- sickle and lunate shaped frags of volcanic glass and 
equant to elongated tuff frags 

- dominant, rounded, equant and irregular shaped 
inclusions of crystalline calcite 

- presence of chalcedony and quartz 

Paste Technology 

calcareous clay containing 
rounded calcite inclusions 
(carbonate sand), chalcedony 
and quartz, tempered with 
volcanic ash 

Associated Provenance 

non-local - the clay component, containing 
carbonate sand, chalcedony and quartz, suggests 
a geological connection to coastal areas of 
northeastern northern Belize, extending into the 
Yucatan 9 
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ceramics were not manufactured locally. In addition, the vessel representing Volcanic 

Glass C, conforms stylistically to 'Slate ware', suggesting that it may derive from the 

Yucatan. 

8.3.2. The Relative Frequencies of Different Fabric Types and Their 

Provenance and Temporal Associations 

Class Frequencies 

The sample set of vessels analysed petrographically divides into seven main fabric 

classes, representing 24 distinct fabric groups, which includes the three fabric classes 

that are represented by a single group. Figure 8.9 presents the relative frequencies of 

the main fabric classes based on the number of vessels they contain and as percentages 

of the total number of samples analysed. As can be observed, the numerically dominant 

fabric type within the sample set is the Grog-Mixed Carbonate class, representing 35% 

of the samples analysed. Crystalline Calcite-Tempered fabrics are the next most 

abundant, representing 27.2% of the sample set, followed by the Sascab-Quartz and the 

Quartz Sand classes, which represent 15.2% and 14.6%, respectively. Dolomitic­

Calcitic Marl-based and Volcanic Glass fabrics are rare by comparison, representing 

just 4.8% and 2.5%, respectively, of the samples analysed. The Sascab fabrics, 

represented by just two samples, constitute the least common fabric type. 

Provenance Associations - Local vs. Non-local 

Table 8.7 presents a summary of the fabric groups and their provenance ascription 

(local vs. non-local), including their relative frequencies within the sample set. The 

fabric groups ascribed as local comprise 68.7% of the vessels analysed. Two fabric 

groups contain ceramics that derive from non-local as well as locally available raw 

materials. These groups include group H of the Crystalline Calcite-Tempered class and 

the Quartz Sand class. Together, these fabric groups comprise 17% of the sample set. 

Although, based on the current body of evidence and geological information, the exact 

number of samples deriving from local raw materials cannot be determined for these 

groups, the fact that they contain ceramics consistent with local raw materials, indicates 

that the actual proportion of local vs. non-local ceramics within the sample set, is far 

greater than the 68.7% minimum determined based on the local fabric groups alone. 

There are 16 fabric groups suggested to be non-local. These groups include five of the 
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Crystalline 
Grog-Mixed 

Calcite-
Ware Tempered 

Carbonate 

Fine 17.0 35.4 

Coarse 10.2 

Total 27.2 35.4 

grog quartz sand sascab 

Fabric Class 

Dolomitic-
Quartz 

Calcitic Sascab 
Marl-Based 

Sand 

4.8 0.3 

14.6 

4.8 14.6 0.3 

sascab­
quartz 

volcani c 
glass 

Sascab- Volcanic 
Total 

Quartz Glass 

15.2 2.5 75.2 

24.8 

15.2 2.5 100.0 
Figure 8.9: Fabnc class frequencies based on counts and percent of total number of analyzed 
samples. 

Crystalline Calcite-Tempered fabric groups (E, F, G, I and J), Sascab-Quartz B, the 

Sascab class and all of the fabric groups within the Dolomitic-Calcitic Marl-based and 

the Volcanic Glass classes. The non-local fabric groups, together, comprise only 11.1 % 

of the sample set. Provenance could not be determined with confidence for group D of 

the Crystalline Calcite-Tempered Class, as well as the sample distinguished as subgroup 

B of the Grog-Mixed Carbonate Class. These compositionally ambiguous fabrics 

comprise just 3.1 % of the sample set. If the relative frequencies of local vs. non-local 

ceramics within the sample set can be assumed to accurately reflect assemblage-wide 

patterns, then an important conclusion that can be drawn is that the large majority of 

pottery comprising the Larnanai assemblage was of local manufacture. 
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Table 8.7: Frequencies offab.-ic classes and associated groups and their general provenance 
association. 

General Provenance Fabric Class/Group/Subgroup 
Number of 

% Total 
% within 

Samples Provenance 

Crystalline Calcite Tempered A 34 5.3 7.7 
(includes subgroup) 

Crystalline Calcite Tempered B 32 5.0 7.2 
(includes subgroup) 

Local 
Crystalline Calcite Tempered C 55 8.5 12.4 
(includes 2 subgroups) 

Grog-Mixed Carbonate (includes 228 35.3 51.4 
subgroup A) 

Sascab-Quartz A (includes 95 14.7 21.4 
subgroup) 

Total 
' .,- 444 ',) 68.7 '4 'i 100:0 w 

Groups containing local Calcite H (includes subgroup) 16 2.5 14.5 
and non-local vessels Quartz Sand (includes subgroup) 94 14.6 85.5 
Total '", 110 17.0 100.0 , .. ~ . ' .. 

" 
',4 , " 

Crystalline Calcite Tempered E 3 0.5 4.2 
Crystalline Calcite Tempered F 8 1.2 11.1 
Crystalline Calcite Tempered G 7 1.1 9.7 
Crystall ine Calcite Tempered I I 0.2 1.4 
Crystalline Calcite Tempered J I 0.2 1.4 
Dolomitic-Calcitic Marl-Based A 17 2.6 23.6 
(includes subgroup) 

Dolomitic-Calcitic Marl-Based B 7 1.1 9.7 
(includes subgroup) 

Non-local Dolomitic-Calcitic Marl-Based C 2 0.3 2.8 
Dolomitic-Calcitic Marl-Based D 5 0.8 6.9 
Sascab 2 0.3 2.8 
Sascab-Quartz B 3 0.5 4.2 
Volcanic Glass A (includes 12 1.9 16.7 
subgroup) 

Volcanic Glass B 1 0.2 1.4 
Volcanic Glass C I 0.2 1.4 
Volcanic Glass D I 0.2 1.4 
Volcanic Glass E I 0.2 1.4 

Total !.'.":, •. ",\.'.1. .. :;. .'" .. ;, 

72 '" tll.l 100.0 . 
Crystalline Calcite Tempered D 19 2.9 95 .0 

Possibly Non-local 
Grog-Mixed Carbonate subgroup B I 0.2 5.0 

Total 
, 

~: '. 20' ~ .. 3.1 ioo.o ~ 'tt,~' ~, 

Grand Total 646 100.0 

Temporal Associations and Trends 

The frequency distribution of the main fabric classes by stratigraphic context within the 

two temple middens is presented in Figure 8.10. The basic pattern that emerges is that 

the Crystalline Calcite-Tempered class, the Volcanic Glass class and the Sascab-Quartz 
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Figure 8.10: Temporal association offabric classes based on their relative frequencies within 
different stratigraphic contexts. 

I 
90 

class significantly decrease over time, whilst the Grog-Mixed Carbonate class and 

Quartz Sand class increase. Also significant is that the frequency of the Dolomitic­

Calcitic Marl-based class, albeit represented by comparatively few samples, remains 

quite stable. The changes in the frequencies of different fabric classes reflect the fact 

that the Crystalline Calcite-Tempered, Volcanic Glass and Sascab-Quartz classes are 

strongly associated with early vessel styles (Terminal Classic), whereas the Grog-Mixed 

Carbonate class is more strongly associated with Early Postclassic styles (Table 8.8). In 

comparison, the Dolomitic-Calcitic Marl-based class contains both early and late styles 

within the sequence. Also apparent is that there is little change in fabric diversity over 
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Table 8.8: A breakdown of fine ware stylistic groups within the different fabric classes (Note: % = % within fabric class). 

I 
Crystalline 

Grog-Mixed 
Dolomitic-

Sascab-
Calcite- Calcitic Sascab 

Stylistic Group Tempered 
Carbonate 

Marl-Based 
Quartz 

# % # % # % # % # 0/0 

~ 
Polychrome Slipped and Painted 4 3.6 I 0.4 4 12.9 2 100.0 29 29.6 :; 

'"'I 

-< Black on Red Slipped and Painted 0 0.0 0 0.0 0 0.0 0 0.0 7 7.1 en 
~ 
;;' Red-Orange-Black Resist 9 8.2 0 0.0 
'" 

I 3.2 0 0.0 0 0.0 

Monochrome Black 8 7.3 0 0.0 17 54.8 0 0.0 0 0.0 

Monochrome Red Slipped 48 43.6 4 1.7 2 6.5 0 0.0 IS 15.3 

Monochrome Red Slipped and Groove-Incised 2 1.8 0 0.0 0 0.0 0 0.0 0 0.0 

Monochrome Red Slipped and Notched 3 2.7 0 0.0 0 0.0 0 0 .0 0 0.0 

Monochrome Red to Orange Slipped (interior slipped) 0 0.0 0 0.0 0 0.0 0 0.0 2 2.0 

Monochrome Orange Slipped and Groove-Incised 0 0.0 I 0.4 0 0.0 0 0.0 0 0.0 

Buff/Cream Slipped 2 1.8 0 0.0 0 0.0 0 0.0 1 1.0 

Monochrome Brown 2 1.8 0 0.0 0 0.0 0 0.0 0 0.0 

Monochrome Red Slipped and Incised 1 0.9 0 0.0 0 0.0 0 0.0 0 0.0 

Monochrome Red Slipped and Model-Carved 1 0.9 0 0.0 0 0.0 0 0.0 0 0.0 

Monochrome Grey (Plumbate) 1 0.9 0 0.0 0 0.0 0 0.0 0 0.0 

Monochrome Orange Slipped 27 24.5 107 46.7 6 19.4 0 0.0 37 37.8 

Monochrome Orange Slipped and Incised 2 1.8 107 46.7 1 3.2 0 0.0 7 7.1 
r'" 
~ Monchrome Orange to Red Slipped - Notched and Incised 0 0.0 6 2.6 0 0.0 0 0.0 0 0.0 -~ r.n 
~ Monochrome Orange with Applique 0 0.0 3 1.3 0 0.0 0 0.0 0 0.0 
;;' 

~4 aJ": (. . c ' . .{. :', : ,?, "f ,-' :< "''''''~'ID.r::-~; , , ~ .. 
· .i.~ 2 ~ }8" '" ',110 .,," 100:0 ~229 ;" 100:0 ' .3" ~~~O.O , 100;0 100.0 ot_ l1!"~"'~b:~7..r; ~ ~O-·i;.i£~J~ ,~;...~- ~ .. -~~.~ .~~ ~ 

,...0(- ••• ~ ...i • ...... ;.._ ~ . . "t ,~_' ... _ - . ,,--1... . r, ..A:l ') - (, I,,;!;A ~;-; .c!'~ . '. . - '~. ~ . 

Volcanic 
Glass 

# % 

8 50.0 

0 0.0 

0 0.0 

0 0.0 

1 6.3 

0 0.0 

0 0.0 

0 0.0 

3 18.8 

I 6.3 

0 0.0 

0 0.0 

0 0.0 

0 0.0 

2 12.5 

1 6.3 

0 0.0 

0 0.0 

. 16:-".;. tOO.O 

Total 

# % 

48 9.9 

7 1.4 

10 2 .1 

25 5.1 

70 14.4 

2 0.4 

3 0.6 

2 0.4 

4 0.8 

4 0.8 

2 0.4 

I 0.2 

I 0.2 

I 0.2 

179 36.8 

11 8 24.3 

6 1.2 
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time. That is, although certain fabric classes clearly dominate the early and later ends 

of the sequence and class frequencies change, a similar range of different fabric types 

(classes) occurs throughout the sequence. This continuity in the diversity of fabrics 

stands in direct contrast to the loss of stylistic diversity with regard to surface treatment 

that occurs. 

8.4. FUNCTIONAL AND STYLISTIC ASSOCIATIONS OF THE FABRIC 

CLASSES 

When the main fabric categories are considered in light of the functional associations 

and the surface treatment characteristics of the vessels they contain, several significant 

patterns emerge. These patterns can be considered to reflect behaviourally meaningful 

correlations between the main fabric types (classes) and, in some cases, fabric groups, 

and the functional and stylistic categories discussed in previous chapters. 

Figure 8.11 presents a frequency distribution of the main fabric classes for fine ware 

and coarse ware. Fine ware includes serving/table wares (a range of service and 

drinking vessels), musical instruments (drums and whistles) and special purpose vessels 

presumably used in ritual (sieves, frying pan censers, incense burners, 'torches' and 

'stands'), whilst coarse ware primarily includes vessels with broadly utilitarian 

functions relating to food preparation and storage, but in this assemblage also includes 

incense burning paraphernalia (incense burners and a censer). As can be observed, all 

of the fabric classes except the Quartz Sand class contain fine ware vessels. In contrast, 

coarse ware vessels are confined to just two classes: the Crystalline Calcite-Tempered 

class and the Quartz Sand class, with incense burning vessels occurring in both. This 

pattern indicates a strong correlation between vessel composition at the class level, and 

vessel function. It is also evident that the fine ware, or vessels used in service and 

ritual, exhibits greater compositional diversity than vessels serving broadly utilitarian 

functions. Another significant pattern is that all of the fabric classes except the Quartz 

Sand class contain service and drinking vessels, while in all cases except three (a drum 

and the only 'torch' and 'stand' within the assemblage), musical instruments and special 

purpose vessels are restricted to the Grog-Mixed Carbonate class. 

When considering the relationship between compositional and stylistic variability 

within these general functional categories, several additional observations can be made. 
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Figure 8.11: The frequency distribution of fine ware and coarse ware according to fabric class. 

Fine ware 

All of the fabric classes, except the Sascab Class, which comprises two polychrome 

bowls, contain multiple stylistic groups (Table 8.8). In all cases, however, one or two 

stylistic groups comprise the majority of vessel within a particular class. For examples, 

close to 70% of the vessels within the Crystalline Calcite-Tempered Class are 

monochrome red or orange slipped. In comparison, monochrome orange slipped 

vessels with or without incised decoration comprise over 90% of the vessels in the 

Grog-Mixed Carbonate class. More than 50% of the ceramics in the Dolomitic-Calcitic 

Marl-based class are black slipped, whereas polychrome and orange slipped vessels 

comprise over 60% of both the Sascab-Quartz and the Volcanic Glass classes. In the 

case of the Volcanic glass class, however, the orange slipped vessels tend to have 

groove incising. It is notable that while all of the fabric classes, except the Sascab class, 

contain orange slipped vessels, they comprise over 95% of the Grog-Mixed Carbonate 

class. Accordingly, there appears to be some correlation between vessel composition at 
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the class level and the stylistic categories presented in Chapter 7. The nature of the 

relationship between vessel composition and style among the fine ware is explored 

further in subsequent sections. 

Coarse Ware 

Although restricted to two fabric classes, coarse ware vessels occur in six of the ten 

fabric groups comprising the Crystalline Calcite-Tempered class. These groups 

include: the local groups A, B, C and H, Group G, which is non-local and Group D, for 

which provenance is ambiguous. As can be seen in Figure 8.12, jars are the 

predominant or exclusive form in all of the calcite-tempered fabric groups except 

Calcite C, with different jar styles predominant in the local and non-local groups. In 

comparison, the Quartz Sand class is dominated by one stylistic group, in which 

different form types exhibit high morphological variability (Figure 8.13). In addition, 

this class also contains a greater range of jar styles than the Ca\Cite-Tempered groups. 

The greater stylistic variation among jars with Quartz Sand Fabrics is in keeping with 

the fact that this class contains vessels made using many different clays deriving from 

both local and non-local sources. 

8.5. LOCAL ApPROACHES TO PASTE-MAKING: TEMPORAL TRENDS 

AND STYLISTIC CORRELATIONS 

Petrographic analysis of the Lamanai assemblage has revealed two fabric classes and 

five fabric groups that are geologically compatible with raw material resources that 

occur in the local area (Crystalline Calcite-Tempered groups A, B, C and H, group A of 

the Sascab-Quartz class, the Grog-Mixed Carbonate class and the Quartz Sand class). 

The petrographic differences among the local groups relate to the selection of raw 

material ingredients - i.e. different choices in paste-making. We might refer to the four 

different classes of local fabrics as 'traditions', as they occur at the site over extended 

periods of time. Fabrics strikingly similar to the crystalline calcite-tempered fabric 

groups and Sascab-Qaurtz A fabrics occur as early as the Late Preclassic period (Powis 

and Howie n.d.; Powis et at. 2002; Powis 2002). Similarly, recent macroscopic analysis 

conducted by the author of Middle and Late Postclassic assemblages at the site has 

indicated that Grog Mixed Carbonate and Quartz Sand fabrics continue into these later 

time periods. 
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The temporal association of the local fabric groups is shown in Figure 8.14. As can be 

seen, the calcite-tempered groups A, B and C and Sascab-Quartz A dominate the 

earliest stratigraphic context (the lower trench lot from NlO-27) and their proportional 

representation decreases significantly in the most recent stratigraphic context (the upper 

trench lot and margins ofNlO-27 and in the midden at NIO-9). In contrast, the Grog­

Mixed Carbonate and the Quartz Sand classes and group H of the Crystalline Calcite­

Tempered class are poorly represented in the earliest stratigraphic contexts and clearly 

dominate temporally later contexts. Accordingly, the former groups can be 

characterized as ' early ' fabric types within the sequence that decrease in prevalence 

over time, whilst the latter classes and group can be considered as fabric types that 

become predominant by the end of the sequence, seemingly at the expense of the earlier 

fabric types. 
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8.5.1. The Local Crystalline Calcite-Tempered Tradition 

The Crystalline Calcite-Tempered fabric groups derive from a basic paste recipe that 

involves calcareous clay mixed with freshly crushed crystalline calcite. All of the 

groups appear to derive from clay resources that occur at the site and in the surrounding 

inland area characterized by Yalbac soils, and they are all tempered with forms of 

crystalline calcite that generally occur as veins or nodules in the underlying limestone 

bedrock and associated horizons of weathering limestone. Groups A and H appear to 

derive from local clays that form directly below the ground's surface (at the site and in 

the surrounding area), and the calcite temper used in both derives from the colourless, 

coarsely-crystalline form of calcite that occurs locally . The essential difference 
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between these two groups is the greater quantity of quartz in the fabrics comprising 

Group H, as well as their comparatively coarse-textured groundmass. In addition, three 

of the fabrics within group H contain carbon residues that exhibit a consistent 

morphology and are associated with channel voids. These residues may represent an 

organic temper that was incorporated into the paste in addition to calcite temper. 

A main characteristic that distinguishes Calcite Band C from Calcite A and H is the 

predominance of fine grains of crystalline calcite in the clay component of Band C 

fabrics, which gives them a distinctly 'grainy' appearance. The high aplastic content of 

the groundmass links them to local clays that form in association with horizons of 

weathering limestone. These clayey horizons directly underlay the clays associated 

with Calcite A and H. Consequently, it is quite likely that the primary factor 

responsible for the compositional differences observed among the groups with respect 

to the clay component is the specific geological context in which these clays were 

formed or, alternatively, the relative depth below the ground's surface from which they 

were procured. A further characteristic that distinguishes groups Band C is the 

physical properties of the crystalline calcite used for temper. In these cases, the temper 

derives from the finely crystalline form of the mineral, which has a distinctive sugary 

texture and is white in colour. The main characteristic that distinguishes Calcite C from 

Calcite B is that Calcite C fabrics contain sascab temper, in addition to crystalline 

calcite. In fact, these two fabric groups are so similar in all respects that C could 

possibly be described as a 'sascab-tempered version' of Calcite B. 

Groups A, Band C are internally homogeneous, except for the samples distinguished 

within their petrographic subgroups due to the presence of grog temper. In comparison, 

group H exhibits significant internal variation, which in some cases appears to reflect 

provenance differences related to clay sources. This group also contains a grog­

tempered variant. In each of the groups, the grog-tempered variant contains the same 

vessel styles as the main group (see accompanying figures below). 

The close compositional relationship between the local calcite-tempered fabric groups is 

reflected by an overlap in the vessel styles they contain. The predominant types within 

groups A and B are well made coarse ware jars of the Slipped Rim/Lip-Smoothed Body 

and UnslippediSmoothed Buff stylistic groups and rounded fine ware bowls with a red 

to orange slip that extends to just below the rim on the exterior surface ('interior-slipped 

bowls ') (Figures 8.15 and 8.16). Composite silhouette dishes, which constitute the 

predominant vessel type in Calcite C, are also present in these two groups (Figure 8.17). 
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The slipped jars and bowls, which might be considered to reflect a ' service set' , in the 

sense that the red and cream exteriors of these vessels express a particular and 

distinctive sty listic convention, represent early vessel styles within the sequence, 

whereas the unslipped jars clearly reflect later jar styles. These unslipped jars are 

dominant in Calcite H. Given the similarities between groups A, Band H, this overlap 

in the jar styles seems to document a styl istic shift in a local tradition of calcite­

tempered storage jars. The petrographic differences among these groups clearly relate 

to natural variation in clays due to differences in their geological context, and therefore, 
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might reflect the exploitation of different clay resources over time, within a 

circumscribed geological zone. 

The close petrographic and stylistic relationship between groups A and B requires 

further discussion. These groups contain the same range of Terminal Classic vessel 

styles and yet they are clearly distinguished, petrographically, by their raw materials. 

The basic question that emerges is whether these groups can be considered to reflect the 

activities of contemporaneous potters that use slightly different raw materials or 
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changes over time in raw materials related to source or resource exploitation. It could 

be argued that either of these explanations is equally plausible and, supportable. And 

certainly, a more fine-grained chronological control over these fabric groups than the 

current data permit, would be required to justify any distinction made in this regard . 

The relationship between these two groups is interesting nevertheless, because of the 

insight that might be gained into potters ' understanding and use of the raw material 

resources available them in the local area. For example, did observable differences in 

the physical properties of mineralogically equivalent raw materials ~~IV~SITY 

OF SHatFIELD 
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significance or meaning to local potters? Did they differentiate, or make a qualitative 

distinction, in any way, between the colourless coarse-textured form of calcite and the 

white sugary-textured form as a raw material to produce temper? Furthermore, did the 

natural colour and texture of different clays have any significance to potters if they fired 

to the same colour and could both be used successfully? The petrographic evidence 

suggests that these differences were recognized by local potters, and potentially 

informed their choice of raw materials, since there is no indication that the different 

clays and calcite tempers were used interchangeably or combined in the same paste. 

Rather, groups A and B represent two distinct combinations of raw materials, or paste 

recipes, based on different, but geologically related, clays and temper source materials. 

The presence of sascab temper in Calcite C fabrics clearly distinguishes this group from 

groups A, Band H, indicating a slightly different approach to paste-making within the 

general calcite-tempered tradition. The compositional distinctiveness of this fabric 

group is mirrored in the types of vessels it contains (Figure 8.17). Storage jars and 

other coarse ware forms are entirely absent from this group and composite silhouette 

dishes and bowls with different surface treatments predominate. The dishes have either 

monochrome slipped surfaces, ranging in colour from deep red to orange or feature a 

bichrome decorative effect produced through a resist technique. The bowls have either 

red or orange slips or polychrome painted decoration. Considering the internal 

petrographic consistency of this fabric group, the occurrence of conformal vessels with 

different surface treatments is quite significant. Chronological variation might be a 

contributing factor, but the contemporaneous use of different decorative treatments can 

not be discounted, as conformal vessels with different decorative treatments occur 

together in primary contexts such as burials at Lamanai. 

Despite the apparent differences in the predominant vessel types between Calcite C and 

the other calcite-tempered groups, a close stylistic relationship to groups A and B is 

indicated by the stylistic overlap between these three groups. For example, Calcite A 

and B also contain composite silhouette dishes, albeit very few, and all three groups 

contain rounded 'interior slipped' bowls - the stylistic counterpart of the storage jars 

with the red slipped rims. These bowls are visually indistinguishable in terms of their 

morphological and surface treatment attributes, suggesting interaction, if not a close 

relationship, among the potters who produced them. 
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8.5.2. The Local Sandy-Sascab-Tempered Tradition - Sascab Quartz A 

Sascab-Quartz A fabrics are clearly based on a completely different set of local raw 

materials than the calcite-tempered groups and, therefore, can be considered to reflect a 

different, yet contemporaneous, paste-making tradition. The paste recipe involved can 

be described as sandy calcareous clay mixed with a freshly crushed, solidified form of 

sascab. As with the calcite-tempered fabric groups, this group contains a petrographic 

subgroup, which is distinguished by the presence of grog temper and a comparatively 

fine-textured groundmass. 

The petrographic distinctiveness of the fabric group is reflected in the vessel styles it 

contains (Figure 8.18). The large majority of vessels within the main group are 

morphologically identical rounded dishes with different surface treatments, including 

polychrome painted decoration on an orange or buff slipped background, black painted 

decoration on a red slipped background and monochrome red to orange and buff 

slipped. On all of these dishes the slip extends to just below the rim area on the exterior 

surface ('interior slipped'). Dishes with polychrome decoration are numerically 

dominant, followed by monochrome slipped dishes. These dishes can be considered to 

represent a functional equivalent of the calcite-tempered composite silhouette dishes 

and, therefore, they might be interpreted as reflecting a different and contemporaneous 

local tradition of dish-making. As was suggested for Calcite C, the occurrence of 

conformal vessels with different surface treatments can be attributed either to 

chronological variation or the contemporaneous use of different decorative treatments 

by potters working within the Sascab-Quartz A paste-making tradition. Also significant 

is that four composite silhouette dishes and a chalice (pedestal-based dish) are present 

in the main group of Sascab-Quartz A fabrics. Two of the composite silhouette dishes 

have polychrome decoration that is identical, stylistically, to that which occurs on the 

rounded dishes, and interestingly, these two vessels are the only examples of 

polychrome decorated composite silhouette dishes that occur within the assemblage. 

These dishes could be interpreted as an instance of potters imitating the products of 

other local producers, but they might also be considered as evidence of direct social 

interaction among local potters working within different manufacturing traditions. The 

presence of 'interior slipped' bowls that are stylistically identical to the more usual 

calcite-tempered vessels is another example of stylistic overlap that is suggestive of 

these sorts of behaviour. 
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The occurrence of the chalice within the mam group of Sascab-Quartz A fabrics is 

significant as it is the only instance, within the corpus of ceramics analysed 

petrographically, of a chalice that does not contain grog temper. Within the grog­

tempered subgroup of Sascab-Quartz A, all of the dishes are chalices, and the remaining 

vessels within the subgroup conform to Early Postclassic stylistic conventions, in both 

surface treatment and morphology. The presence of Early Postclassic vessel styles 

within both the subgroup and the main group of Sascab-Quartz A indicates an important 

connection, on both stylistic and compositional grounds, to the Grog-Mixed Carbonate 

class, which nearly exclusively comprises Early Postclassic vessel styles. The co-
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occurrence of Early Postclassic style vessels, particularly chalices, with Sascab-Quartz 

A (subgroup) and Grog-Mixed Carbonate fabrics, suggests that these fabric groups 

overlap temporally. 

Chronological variation is undoubtedly at least partly responsible for the sharp contrast 

in vessel styles that occur in the main group of Sascab A fabrics and the petrographic 

subgroup. Given the compositional similarity of the fabrics comprising the main group 

and the subgroup and the stylistic evidence for time depth among the vessels that occur, 

Sascab-Quartz A could be interpreted as documenting changes over time in paste 

preparation techniques and in the style of vessels produced within this local pot-making 

tradition. The petrographic variation within the group, which relates to the presence of 

grog temper and textural differences in the groundmass (the subgroup is comparatively 

fine-textured), reflects the adoption of an additional tempering material, as well as a 

different, ifnot more careful, processing of the raw material ingredients of the paste. 

8.5.3. The Grog-Mixed Carbonate Tradition 

The Grog-Mixed Carbonate class reflects a tradition of fine ware manufacture that 

emerges during the Terminal Classic period. The vessels within this class are almost 

exclusively orange-slipped, commonly with incision and other secondary decorative 

treatments (Figure 8.19). All of the new vessels forms that are introduced into the 

sequence, such as drums, chilli grinders and frying pan censers, pedestal-based jars and 

tripod bowls with a segmented basal flange, are represented within this class, and 

several of these new forms are restricted to it (e.g. drums, composite vessels, whistles, 

frying pan censers and sieves). Accordingly, this class is strongly associated with Early 

Postclassic vessel styles. The presence of three monochrome composite silhouette 

dishes and a polychrome composite silhouette bowl provides evidence of a stylistic 

overlap with the local fabric groups in which 'early' or Terminal Classic vessel styles 

predominate. 

Petrographically this class of fabrics is characterized by significant internal 

heterogeneity, which has been interpreted as related to natural differences in the clay 

component, reflecting the use of compositionally different local clays, as well as 

variation in the specific combination of raw materials and their relative proportions. 

Although not unprecedented in the other local fabric groups, the use of multiple 

tempering materials, including freshly crushed pot sherds, sascab and both the white 
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and colourless forms of crystalline calcite, is particularly distinctive of this approach to 

paste-making. These fabrics are also comparatively fine-textured, suggesting a more 

careful or rigorous processing of raw materials. Connections to Yalbac clays, both 

those that form directly below the ground's surface and those associated with horizons 

of weathering limestone, as well as Filipe Subsuite clayey soils, can be demonstrated 

petrographically. The connection to Filipe soils is particularly apparent with regard to 

the samples comprising subgroup A, which constitute an internally consistent subgroup 

characterized by a highly micritic groundmass containing a significant quantity of 

rounded siliceous inclusions or ' quartzy' sand. These fabrics also contain 

comparatively few large grog inclusions. 
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Another distinctive characteristic of this fabric class is the large percentage (>70%) of 

samples containing black cores. Unlike the firing horizons characteristic of other local 

fabric groups, the colour of core rarely grades into the lighter colour of the margins (i.e. 

they are sharply defined). The preponderance of black cores and the distinctive 

character of these firing horizons may suggest an important difference in firing 

methods. The high frequency of fabrics with an optically inactive or only slightly 

optically active clay matrix, which is often accompanied by a 'channely' microstructure 

due to bloating pores and 'shrink voids' in association with the grog inclusions, lends 

further support to this interpretation. 

The high level of internal variation within this fabric class might be considered to 

reflect the interchangeable use of different clays and forms of carbonate temper by 

potters working within this general paste-making tradition. The sheer volume of Early 

Postclassic style vessels at the site suggests that the variation is at least partly 

chronological. It is likely, however, that some compositional variation among these 

fabrics relates to the paste preparation methods of different potters. This is suggested 

by the fact that different and potentially geographically separated clay resources are 

represented in this fabric class. It seems unlikely that a single group of potters would 

simply choose to exploit multiple clays and source locations at anyone given time. 

8.5.4. The Quartz-Sand Tradition 

The Quartz-Sand class represents a tradition of coarse ware manufacture that appears in 

the Lamanai sequence during the Terminal Classic period. The mineralogy of these 

fabrics indicate that they derive from clays formed in association with deep deposits of 

Pleistocene alluvium, and a connection to the deposit bordering the east side of the New 

River Lagoon is demonstrated through the striking similarity between many of the 

archaeological samples and the clay samples taken from this area. The Quartz Sand 

class contains the only local fabrics that derive from raw material resources situated on 

the opposite side of the lagoon. Hence, the appearance of this fabric type at the site can 

be considered to reflect the introduction of a significantly different approach to coarse 

ware production, based on previously unexploited raw material resources. 

8.5.5. The Significance of Grog-Tempered Variants 

A final issue concerns the potential significance of the petrographic subgroups within 

the Crystalline Calcite-Tempered and Sascab Quartz A fabric groups, which were 

distinguished primarily due to the presence of grog temper. The comparative rarity of 
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fabrics containing grog in the early part of the sequence and the predominance of the 

Grog-Mixed Carbonate class by its end is indicative of a strong temporal trend toward 

the prevalence of grog-tempering as a practice. In addition, the presence of grog temper 

as a compositional attribute is strongly associated with vessel forms and surface 

treatments that become the standard by the Early Postclassic period. This close 

relationship is clearly reflected in the surface treatment and morphology of the vessels 

comprising the subgroup of Sascab A in comparison to the main group. Nonetheless, 

grog temper is also present in a small number of vessels reflective of early styles within 

the sequence. Within the calcite-tempered fabric groups, these grog-tempered vessels 

are virtually identical in terms of surface treatment and morphology to their non-grog­

tempered counterparts. Similarly, the composite silhouette dishes and bowl that occur 

within the Grog-Mixed Carbonate are also visually indistinguishable from the more 

usual, calcite-tempered versions of these vessels. The occurrence of these grog­

tempered variants of early vessel styles provides evidence that the use of grog as a 

tempering material did not necessarily coincide with an alteration in the stylistic 

characteristics of the vessels being produced. The implication is that this change in 

local paste-making practices, as indicated by the increasing prevalence of grog­

tempering throughout the sequence, occurred independently of the incorporation of new 

vessel forms and surface treatments into the local ceramic repertoire. 

8.6. TEMPORAL TRENDS IN THE INFLUX OF NON-LOCAL CERAMICS 

TO THE SITE 

Thin section analysis has produced several, compositionally distinct fabric groups that 

are geologically incompatible with raw material resources available in the local area. 

These include: five groups within the Crystalline Calcite-Tempered class, Sascab­

Quartz B, the Sascab class, the five groups comprising the Volcanic Glass class, and the 

four groups comprising the Dolomitic-Calcitic Marl-Based class. Since each of these 

groups is petrographically distinctive in its own right, it is suggested that they derive 

from different points of origin. Some of the groups represent different and 

geographically separated manufacturing areas, as indicated by their geology (e.g. 

Volcanic Glass D and E), whist other appear to reflect different manufacturing 

conventions or the use of different raw material resources that occur within the same 

broad geological zone (e.g. the groups with geological links to coastal areas of northern 

Belize and southern Yucatan). The Quartz Sand class and group H of the Crystalline 

Calcite-Tempered class also contain vessels deriving from non-local raw materials. 
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In many cases, the compositional distinctiveness of the non-local fabric groups, as well 

as the petrographic differences among them, are mirrored in the stylistic characteristics 

of the vessels they contain (Table 8.9). For example, Sascab-Quartz B exclusively 

comprises red-slipped rounded dishes with black painted decoration, and the two 

vessels comprising the Sascab class are similarly decorated polychrome composite 

silhouette bowls. Similarly, the model-carved vessel representing group I of the 

Crystalline Calcite-Tempered class is stylistically unique within the assemblage as a 

whole. Also evident is that Monochrome orange vessels with groove-incising are 

confined to Volcanic Glass A, Red-Brown Striated storage jars are restricted to group G 

of the Crystalline Calcite-Tempered class and Monochrome Black vessels only occur in 

Dolomitic-Calcitic Marl-based A and Calcite E. 

The provenance associations of the different non-local fabric groups are presented in 

Table 8.10. As can be observed, non-local ceramics within the Lamanai assemblage 

derive from several different areas within the lowland region and from different 

localities within northern Belize and the Yucatan. In addition, at least one vessel, 

represented by Volcanic Glass D, has geological connections to the Maya Mountains 

area. Due to the absence of diagnostic rock and mineral fragments in Volcanic Glass A, 

it is not possible to assign a provenance based on the geology of the associated raw 

materials. In addition, this group contains a range of different vessel styles, and so 

stylistic criteria provide no further insight. Nonetheless, the clay component of these 

fabrics is calcareous, suggesting a connection to an area underlain by limestone as the 

source of the clay, and igneous-related inclusions, which would suggest a connection to 

the Maya Mountains or Sierra Madres, are absent. In addition, these fabrics are clearly 

dissimilar to the fabric groups that are geologically compatible with clay resources 

located in northern Belize and southern Yucatan. It is well recognized that volcanic ash 

tempering is characteristic of Late and Terminal Classic fine wares at sites in Central 

Peten and much of this area is underlain by limestone. Accordingly, by process of 

elimination, it is possible, but not demonstrable geologically (based on the present body 

of evidence and information), that the vessels comprising Volcanic glass A originate 

from Central Peten. 

When the functional and temporal associations of the non-local fabric groups are 

considered, three significant patterns emerge with regard to local consumption of 

foreign ceramics. These patterns can be considered to reflect changes over time in the 
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Table 8.9: Vessel style within the non-local fabric groups and classes. 

~abric Group/Class 

~rystalline Calcite-Tempered 

[Group E BufflCream Slipped 

Monochrome Grey (Plumbate) 

Monochrome Red Slipped and Notched 

:Cotal 

Group F ~onochrome Black 

~onochrome Orange Slipped 

Monochrome Red Slipped 
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Total 

GroupG Monochrome Orange Slipped 

lRed-Brown-Striated 

~nslipped Striated 
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[rotal 
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Proup J ~onochrome Red Slipped 
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Group A Monochrome Black 
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Table 8.9: Vessel style within the DOD-local fabric groups and classes (continued). 

!Fabric GrouplClass 
bowl 

Sascab-Quartz B Black on Red Slipped and Painted 

Sascab Polychrome Slipped and Painted 2 

:Volcanic Glass 

proupA !Monochrome Orange Slipped I 

!Monochrome Orange Slipped and Groove-Incised 

Monochrome Orange Slipped and Incised I 

Polychrome Slipped and Painted 2 

Total 4 

proup B !Monochrome Red Slipped 

proupC !Buff/Cream Slipped I 
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T bl 810 N a e : 00- oca J( b . a rac 2roups an d th • elr provenance assoclataons. 

Fabric Group/Class 
Provenance Association based on Geological 
Characteristics 

Crystalline Calcite-Tempered 

Group E 
Areas adjacent to north east coast of northern Belize and in 
Yucatan, with stylistic links to Yucatan 

Group F 
Areas adjacent to north east coast of northern Belize and in 
Yucatan 

Group G 
Inland areas of northern Belize, likely surrounding or west 
of the New River 

Group I Unknown, but likely outside of northern Belize 

Group J 
Inland areas of northern Belize north of the New River 
Lagoon 

Dolomitic-Calcitic Marl-based 
Coastal areas of northeastern eastern northern Belize -

Group A similarity to numerically dominant fabrics at Late Classic 
Altun Ha 

Group B 
Coastal areas of northeastern northern Belize, extending 
into southern Yucatan 

Group C 
Coastal areas of northeastern northern Belize, extending 
into southern Yucatan 

Group D Coastal areas of northeastern northern Belize, extending 
into southern Yucatan 

Sascab-Quartz B Corozal District likely in proximity to the Rio Hondo 
Sascab Inland areas of northern Belize 

Volcanic Glass 

Group A 
Outside of northern BelizelYucatan, possibly Central 
Peten 

Group B Unknown but clearly non-local 
Group C ~istic links to Yucatan 

Group D 
Maya Mountains with specific connections to Bladen 
Volcanic Member of the southern fringe 

Group E 

Quartz Sand 
Inland areas of northern Belize, specific links to areas east 
of the Northern Lagoon drainage system 

Crystalline Calcite-Tempered H 
Inland areas of northern Belize, specific links to areas east 
of the Northern Lagoon drainage system 

kinds of foreign ceramic products entering the site and from which areas of the lowland 

region they originated. Firstly, the large majority of non-local vessels are drinking 

vessels and jars used for storing (and serving) liquids and other food stuffs (Figure 

8.20). When considering the provenance associations of the different non-local fabric 

groups, it is also evident that fine ware vessels derive from a range of geographically 

widespread localities, whereas coarse ware jars derive mainly from northern Belize. 

Secondly, the frequency of foreign fine ware, including drinking vessels, decreases over 

time, whilst the frequency of coarse ware jars appears to increase (Figure 8.21). Even 

though these figures include the two groups containing both local and non-local coarse 

ware jars, an increase in non-local storage jars is clearly indicated. Thirdly, ceramics 

deriving from inland areas of northern Belize, coastal areas of north eastern northern 
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Belize, extending into southern Yucatan, and with stylistic connections to the Yucatan 

area continue throughout the sequence (Figure 8.22). In contrast, vessels deri ving from 

the Maya Mountains area and which potentially derive from Central Peten only occur in 

the earliest stratigraphic contexts. Although the sample sizes are admittedly small for 

some stratigraphic contexts, these general patterns within the sequence can be 

considered to be accurate, given the sampling strategy that was employed in the 

selection of vessels for thin section analysis. A major impl ication of these findings is 

that a reorientation of economic and social contacts towards the northern lowlands is 

not demonstrated, as has been suggested for sites in northern Belize (e.g. Masson and 

Mock 2004). Rather, the evidence indicates that these contacts were ongoing by the 
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Terminal Classic/Early Post 
Classic 

Time Period 

Ware 
• oarse 

• Fine 

Early Post lassic 

Figure 8.21: Temporal trends in the frequency of non-local fine ware and coarse ware vessels 
according to stylistic and contextual criteria (counts reflect totals for non-local groups and groups 
containing both local and non-local ceramics). 

beginning of the sequence and simply continued into Early Postclassic period. This and 

other aspects of community level patterns in the consumption of foreign ceramics will 

be explored and elaborated upon in greater detail in Chapter 11. 

8.7. SUMMARY 

The petrographic study of the Lamanai assemblage has revealed several significant 

patterns relating to local pot-making activities as well as the consumption of local and 

foreign pottery items. These patterns are summarized as follows: 

1) Thin section analysis produced seven different fabric classes, representing general 

paste recipes characterized by the types of raw material ingredients involved and 24 

fabric groups that reflect geological differences related to raw material sources. 

2) The large majority of the ceramics within the archaeological contexts analyzed were 

manufactured locally. 

3) Certain fabric classes clearly dominate the early and later ends of the sequence and 

class frequencies change over time. Nonetheless, a similar range of different fabric 

types, defined on the class level, occurs throughout the sequence, indicating continuity 

in the diversity of fabrics that occur over time. 
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Figure 8.22: Stratigraphic associations of non-local groups summarized by provenance. 

4) There is a strong correlation between vessel composition at the class level and vessel 

function , indicating that vessels used in service and ritual tend to have different 

compositions than those serving broadly utilitarian functions . In addition, fin e ware 

exhibits greater compositional diversity than coarse ware. 

5) Four different local traditions of paste-making are represented. Within these 

traditions, Group C of the Crystalline CaJcite-Tempered class and Sascab Quartz A 

reflect different contemporaneous approaches to fine ware manufacture that give way to 

the significantly different approach represented by the Grog-Mixed Carbonate Cia s. 
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Groups A and B of the Crystalline Calcite Tempered tradition also reflect early 

approaches to vessel manufacture within the sequence, but both coarse ware and fine 

ware were made using these pastes. Group H of the Crystalline Calcite-Tempered 

tradition appears to reflect a developmental outgrowth of these earlier approaches to 

calcite-tempered coarse ware manufacture. Occurring alongside the crystalline calcite­

tempered tradition of coarse ware manufacture is the Quartz Sand class, which 

represents a different local tradition of coarse ware manufacture that is introduced into 

the sequence during the Terminal Classic period. 

6) The mUltiple, internally consistent local approaches to fine ware paste-making 

develop into a single approach characterized by high internal variation. This latter 

approach, is comparatively complex, involving multiple tempering materials and a more 

careful or rigorous processing of the raw material ingredients. 

7) Changes within the sequence with regard to local paste-making practices, particularly 

the use of grog temper, appear to have occurred independently of the changes in the 

stylistic characteristics of the vessels being produced. 

8) Vessels that were not produced locally derive from several different areas within the 

lowland region. Ceramics that originate from the Maya Mountains and possibly Central 

Peten only occur with the earliest stratigraphic levels, whilst ceramics deriving from 

different localities in northern Belize and Yucatan occur throughout the sequence. 

9) The large majority of foreign ceramics are drinking vessels and storage jars. The 

frequency of fine wares, including drinking vessels, decreases over time, whilst that of 

storage jars increases. In addition, fine ware vessels derive from geographically 

widespread localities within the lowland region, whilst storage jars derive mainly from 

northern Belize. 

These patterns have several implications for current understanding of the nature of 

ceramic change and during the Classic to Postclassic transition, as well as the kinds of 

factors influencing distributional patterns and stylistic trends on both the local and 

regional levels. Their potential archaeological and behavioural significance, when 

considered in light of the broader setting of community activities within which the 

manufacture, use and deposition of ceramic items took place, will be explored in 

Chapter 11, which examines the human and material dimensions of continuity and 

change in the local ceramic record. 
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CHAPTER 9 

CHEMICAL VARIABILITY WITHIN THE LAMANAI 

ASSEMBLAGE 

9.1. INTRODUCTION 

Chemical analysis by neutron activation offers an independent means of investigating 

and characterizing compositional variability, generating complementary information to 

that generated through thin section petrography. Comparison of ceramic groups 

distinguished on the basis of chemical, petrographic and visual criteria provides 

important insight into the relationship between mineralogical, geochemical and stylistic 

aspects of ceramic variation. This information is fundamental to interpretation of 

ceramic groupings with regard to characterizing and discriminating their technological 

and provenance characteristics (Day et al. 1999). 

Neutron activation analyses undertaken by Arnold and colleagues of ethnographic 

pottery and constituent raw materials from contemporary communities in Guatemala 

(Arnold et al. 1991) and the Yucatan Peninsula of Mexico (Arnold et al. 1999) have 

shown that the pottery produced by different communities exploiting similar raw 

material resources within a delimited 'resource area' can be distinguished chemically. 

Their Mexican case study is particularly significant as it demonstrates that different 

production centres located within close geographic proximity may produce distinct 

chemical profiles, even when they use they same clay. In this case, the chemical 

distinctiveness of the products of each community derives from the fact that they use 

tempering materials containing clay minerals, which they procure from their own local 

resource area (Arnold et al. 1999:81-82). Chemical analysis thus revealed the corporate 

behaviour of communities of potters. 

In light of these findings, Arnold et al. suggest that it should be possible to recognize 

source-related chemical subgroups in the analysis of archaeological pottery, even when 

the pottery derives from multiple sources within a broadly geologically homogeneous 

environment. They recommend that such a study might begin by inspecting the fine­

structuring of chemical groups produced through cluster or principal components 

analysis, searching for subgroups within the main groups identified. 
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The potential to differentiate pottery with similar mineralogical compositions through 

chemical analysis is of particular relevance to the present study since the potential 

problems posed by a geologically homogeneous source area reside on two different 

scales. Firstly, ceramics identified as 'locally manufactured' through thin section 

analysis, derive from different combinations of local clays and temper materials but the 

associated deposits are proximate and, in some cases, potentially adjoining. Secondly, 

the large majority of the pottery identified as 'non-local' is mineralogically similar to 

the local ceramics, deriving from the same broad source area underlain by limestone. 

An issue that is central to the present study, therefore, is whether it is possible to 

discriminate mineralogically similar pottery deriving from a single site on these two 

scales of source-related differentiation. More specifically, is it possible to chemically 

distinguish the products of local potters working within different paste-making 

traditions, as well as the products of different non-local production centres, given their 

similar mineralogy and the fact that similar approaches to paste-making or 'paste 

recipes' are sometimes employed? As Day et al. (1999) have shown, it is sometimes 

impossible to attribute chemical variability to either technology or provenance, 

especially when great similarity exists between raw materials found in different 

locations and approaches to paste preparation are akin (also see Hein et al. 2004a). 

With these fundamental issues in mind, the chemical compositional analysis aimed to 

address the following questions: 

• How do the compositional groups identified through chemical analysis 

correspond with those produced by thin-section analysis? 

• Does chemical analysis discriminate the local and non-local fabric groups 

identified in the previous chapter? 

• Does chemical analysis also discriminate the different local paste-making 

traditions suggested in the previous chapter? 

• How does the chemistry of local clays compare to that of the pottery identified 

as 'locally produced' based on petrographic criteria? Is it possible to link the 

local fabric groups identified in the previous chapter to extant clay resources? 

We will return to these questions at the end of the chapter after the results of the 

statistical analysis of the chemical data have been discussed. The analytical strategy 

recommended by Arnold et al. (1999) has been employed to discriminate groups and 

subgroups potentially reflecting chemical differences related to source. It should be 
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noted, however, that calcium was included in both the cluster and principal component 

analysis. Although the authors recommend that calcium and strontium should be 

discounted due their diluting/enrichment effect, its removal during analyses of the 

Lamanai data set did not alter group membership or the chemical relationships between 

the groups. Due to the high overall variability of the present data set, the groups 

derived from cluster analysis were evaluated on the basis of their internal variability. 

As a measure of this internal variability, the standard deviation of the mean value was 

used. 

9.2. BASIC STRUCTURE OF THE DATA SET 

As can be seen in the dendrogram presented in Figure 9.1, cluster analysis of the 

ceramic samples produced a main cluster containing the large majority of the samples 

analysed and two smaller clusters (Groups 1 and 2). The main cluster is separable into 

at least five groups (Groups 3-7), and with the exception of Group 7, each of these 

groups is separable into two to several chemical 'sub-clusters' or subgroups. 

The average element values and standard deviations (actual and in %) for the seven 

chemical groups are given in Table 9.1. It can be observed that for each group the 

standard deviations of the concentrations of all of the elements are quite high, generally 

well above 15%. In fact, Group 5 is the only group for which multiple elements have 

standard deviations below 15% (e.g. Sm, Lu, Eu, Fe, Th and Sc). Accordingly, overall 

variability within the data set is high and the emergent chemical groups are 

characterized by high internal variability. 

The removal of chemical outliers, containing exceedingly high or low concentrations 

(not necessarily in one direction) for three or more elements, from the ends of the group 

clusters did not significantly reduce the internal variation within individual groups, 

except in the case of Group 1. The removal of four outliers from the end of this group 

reduced the standard deviations of the majority of elements to below 15%, and to below 

10% for Cr, Hf, Fe, and Eu (Table 9.1). These outliers can be considered as chemically 

related to the remaining samples comprising Group 1, but their chemical profiles are 

significantly different in important respects. For example, samples 55 and 158 contain 

comparatively high concentrations of La, Ce, Th, Sc and Fe, whereas sample 215 

contains comparatively low concentrations of La and Ce, but high concentrations of Sc 

and Fe (see Appendix VI). Sample 610 is separated from the main group due to its low 
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Table 9.1: A summary of the average compositions and standard deviations (actual and percent) for the main chemical groups identified. 
Concentrations are given in ppm apart from Ca, Na and Fe. High element values are marked in yellow and low values are marked in blue. 

Group 1 
Group I without 

Outlirrs 
Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 

Ave. 
Value 

S.D. %S. D.lvAVlt. S.D. %S.D.\ VAVl
t

• S.D. %S.D.\VAVl
e
. S. I>. %S.I>.\VAvl

e
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a ue a ue a ue a uc a ue 
S. D. %s.D.1 VAvI

C
• S.D. %S.I>. \ VAvI

C
• 

a ue a ue 
S. I>. % S.I). 

Sm 5.84 1.05 17.9 1 5.7 0.99 17.39 7.2 1.85 25 .73 6.57 1.32 20.08 5.03 1.53 30.4 1 0.77 23. 18 5.45 1.48 27.2 1 

Lu 0.41 0 .07 16.79 0.39 0.05 13 .96 0.47 0.08 17.83 0.43 0.07 15.44 0.33 007 20.64 0 .06 22.25 0.33 0 .06 19. 13 

U 3.25 1.34 41.28 2.91 0.95 32.5 3.25 0.93 28 .62 3.02 1.56 5 1.73 2.86 1.65 57.71 0.37 32 .13 1.56 0.57 36.48 

Vb 3.28 0.55 16.7 1 3. 13 0.45 14.5 1 3.8 0.77 20.25 3.52 0.61 17.38 2.6 0.63 24. 15 0.5 1 24.72 2.83 0.55 19.4 7 

As 8.52 2.46 28 .89 1 8.05 1.48 18.4 12.81 1. 27 45 .33 1 4.48 2.71 60.4613.53 2.57 72 .75 1 2.29 1.17 5 1.1 6 1 2.79 2. 12 76.19 1 4.06 2.52 6 1.97 

Sb 1.5 0.35 23.34 1.38 0.2 14 .67 1.07 0.12 11.23 1.16 0.25 2 1.47 1.03 0.24 23.42 0 .96 007 7.2 0.96 0.26 27.6 1.06 0 .32 30.7 

Ca 2.63 43 .48 1.7 23.86 0.37 30.3 I 13 .05 3.77 28.9 I 18.23 5.99 32.83 I 9.88 3 30.39 I 22 .12 4.53 20.46 I 19.56 3.45 17.63 

Na 1.06 0.25 23.38 1 1.1 3 0.15 13 .031 0. 14 0.07 48 .73 1 0.14 0.04 30.6 1 0.13 0.06 50.96 L.<>~_ 0.04 27.32 1 0 : 11 . 0.04 36.98 1 0.13 0.04 27.99 

La 30.1 5.82 19.33 29 .03 4.3 14.8 1 36.37 9.64 26.5 1 33 .71 6.86 20.35 26.09 9.09 34.84 _ 2.98 18.3 1 _ 3.55 22.06 28 .85 8.33 28 .87 

Ce 

Th 

Cr 

65.72 12.62 19.21 ~3 .07 9.05 14.35 

12 .54 3.9 1 31.17 11.44 3.0 1 26.28 -20.47 54 .78 2.64 8.8 

81.99 22.54 27.49 1 80.92 31.11 38.44 155.88 18. 13 32.45 5.48 

12.7 1.83 14.39 11 3.15 2.33 17.75110.05 2.31 22 .98 110.65 0.99 

55 .73 9.8 1 17.6 1 59.99 12.99 21.65 58.78 17.09 29.08 42 .84 6.8 

15.84 

9.32 

15.88 

IIf 5.65 0.75 13.25 1 5.27 0.35 6.67 1 8 1.51 18.8716.74 1.51 22.45 _ 2.37 46.86 1 7.98 1.1 9 14.92 

Cs 8.78 2.95 33.57 8.83 3.2 36.25 7.24 3.33 46 5.7 2.24 39.34 I 4.95 2.56 5 1.73 3.79 1.44 38 .06 

9.59 25.15 72.03 18.35 25.48 

1. 98 23 .69 10.89 3. 11 28 .52 

14.26 29.85 55.05 12.58 22 .85 

0.94 19.44 6.68 1.92 28 .68 

0.6 1 43 .97 _ 0.39 27.32 

Tb 0.73 0.14 18.95 1 0.7 0.14 19.37 1 0.9 0.2 22 .66 1 0.83 0. 17 20.621 0.62 0.18 29.431 0.38 0.06 14.55 1 0.45 0.12 26.571 0.69 0 .17 24 .87 

Sc 9.13 2.9 1 31.91 7.87 0.92 11.74 11.29 2.71 23 .96 11.75 2.04 17.38 10.7 2.26 21.12 8.62 0 .7 8.08 7.76 1.33 17.09 9.06 1.68 18.55 

Rb 138.95 32.28 23 .23 142 .68 35.86 25 .13 68.2 3 1.89 46.76 57.47 17.7 30.81 55 .1 24.05 43 .64 36.16 8.96 24 .78 25 .78 10.44 40.52 32 .69 13.9 1 42.55 

Fe 2.17 0.53 24.32 1.93 0.17 8.6 1 2J 7 0.4 1 17.2 2.65 0.48 18.2 2.09 0.43 20.46 1. 98 0.2 1 10.77 1.66 0.3 1 18.67 2 0.42 21. 15 

Ta 1.07 0.29 26.8 0.98 0.22 22 .56 1.56 0.28 17.71 1.38 OJ 22.12 0.92 0.19 21.09 1.1 5 0.18 15 .3 1 0.72 0. 11 15.13 0 .94 0.15 16. 11 

Co 5.9 1 1.23 20.73 1 5.5 0.63 11 .5315.83 1.43 24 .431 6.07 1.7 28.0514. 19 0.75 17.84 

Eu 0.89 0.18 20.2 1 0.82 0.06 7.45 1.31 0.38 29.48 1.2 0.27 22 .19 0.9 0.29 32.45 

0.72 25.921 3.72 1.23 33 

0.15 24 .68 1.02 0.3 28 .91 
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Chapter 9 - Chemical Variability within the Lamanai Assemblage 

Na content. The different concentrations for the rare earth elements, in particular, (i.e. 

La, Ce and Th) most likely reflect natural chemical differences in the clay component of 

these pastes (see Glascock et al. 2004 and Bishop et al. 1982 for a discussion). 

With the exception of Groups I and 5, the within-group variation in element 

concentrations greatly exceeds the acceptable range of below 10-15 %, which is the 

conventional 'benchmark' that is considered to denote a coherent chemical group or 

profile. In most cases, however, inspection of the fine-structuring of each group 

resolves them into subgroups that exhibit an acceptable range of variation for most 

elements. The exceptions are Groups 2 and 7, which are not separable into relatively 

chemically homogenous subgroups. 

The identified subgroups within Groups 3, 4, 5 and 6 of the main cluster can be 

considered to represent chemically discrete groupings within these larger groups, since 

differences in the concentrations of particular elements are apparent even when standard 

deviations across the subgroups are taken into account. As will be discussed below 

(Section 9.4), in certain cases these chemical distinctions can be related to differences in 

'paste recipes' among locally and non-locally produced ceramics, when stylistic and 

petrographic information is considered. In other cases, however, such connections are 

less than clear. 

The stylistic and petrographic characteristics of the vessels comprising each group and 

their component subgroups, when present, are summarized in Tables 9.2 to 9.8. In each 

case, chemical outliers are marked with an asterisk. Since their removal from the 

respective groups or subgroups does not significantly decrease within-group variation in 

element concentrations, they have been included in the group summaries. These 

outliers were removed for the principal components analysis, however, to achieve a 

better separation ofthe groups and subgroups in the component plots. 

9.3. CHEMICAL CHARACTERISTICS OF THE IDENTIFIED GROUPS AND 

THEIR PETROGRAPHIC AND STYLISTIC CORRELATES 

9.3.1. Group 1 

Group I is the smallest of the groups identified, containing 12 samples, not including 

the four outliers. The samples within this group contain comparatively high 

concentrations of Na, Cs, and Rb and comparatively low Ca (Table 9.1). This group 

exclusively comprises non-local polychrome and plain and groove-incised orange 
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slipped bowls and vases with Volcanic Glass A fabrics (Table 9.2). Perhaps not 

surprisingly, three of the four outliers within Group I also derive from non-local ash­

tempered vessels, corresponding to the Volcanic Glass groups B, C and D. As was 

discussed in the previous chapter, these fabric groups are represented by only one 

sample each and are clearly differentiated from Group A fabrics on mineralogical 

grounds. Hence, the compositional differences observed among the volcanic ash­

tempered fabrics on the microscopic level are also reflected in their chemistry. The 

high concentrations of the alkali metals Na, Rb and Cs in Group I derive from the fact 

that these pastes contain an appreciable quantity of alkali feldspar, which is naturally 

present in the ash or tuff used for temper. 

9.3.2. Group 2 

Group 2, comprising 16 samples, is also a comparatively small chemical group within 

the data set. It is separated due to comparatively high concentrations of the rare earth 

elements Sm, Lu, Vb, La and Ce, as well as Hf, and by low Ca concentrations (Table 

9.1). This group almost exclusively contains utilitarian vessels made with sandy clays 

deriving from areas of Pleistocene alluvium (Quartz Sand fabrics) (Table 9.3). The 

exception is the incense burner with the same fabric type. This group's distinct 

chemical profile, especially with regard to the rare earth element concentrations, 

indicates significant chemical differences in the clay component of this utilitarian 

pottery. The high levels of Hf most likely reflect the presence of zircon in the clay, 

occurring as aplastic inclusions, which are too small in size to permit identification 

through thin section analysis (c.f. Buxeda et al. 2003a). The presence of zircon might 

be expected given the siliceous mineralogy of the aplastic component of these fabrics 

(V. Kilikoglou, personal communication 2004). Whilst the low Ca content of the 

samples comprising Group 1 also relates, in part, to the geological parentage of these 

particular clays, which are associated with deep deposits of siliceous sand deriving 

ultimately from the Maya Mountains, it also reflects the fact that these pastes do not 

contain carbonates. Interestingly, discrete chemical subgroups are not apparent within 

Group 2, even though thin section analysis suggested that different Pleistocene­

alluvium-related clay resources are represented within the Quartz Sand class. 

Nonetheless, the results of the chemical analysis would seem to be in keeping with the 

fact that mineralogical variation within the Quartz Sand class is continuous rather than 

discrete. 
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Table 9.2: Stylistic and petrographic characteristics of the vessels comprising Group 1. Chemical 
outliers are marked with an asterisk. 

Stylistic Categories Represented 

Polychrome Slipped and Painted (vases, flaring bowls, 
deep bowl, tripod deep bowls) 

Compositional Categories 
Represented 

Monochrome Orange Slipped and Groove-Incised (vases, Volcanic Glass Group A 
rounded bowl) 

Monochrome Orange Slipped (vase, flaring bowl) 

*Buff/Cream Slipped (plain) - slate ware (rounded bowl) Volcanic Glass Group C 

*Monochrome Red Slipped (flaring tripod bowl) Volcanic Glass Group B 

*Polychrome Slipped and Painted (flaring bowl) Volcanic Glass Group D 

*Monochrome Orange Slipped (rounded bowl) Grog-Mixed Carbonate Class 

No. 

6 

4 

2 

Total 12 + 40L 

Table 9.3: Stylistic and petrographic characteristics of the vessels comprising Group 2. Chemical 
outliers are marked with an asterisk. 

Stylistic Categories Represented 

Unslipped Utilitarian (*·~ars, plate/lids, comal, * pedestal-based 
censer) 

Compositional Categories 
Represented 

Unslipped and Incised (applique impressed fillet) (strap handle 
jars) Quartz Sand Class 

UnslippediSmoothed - Perforated (incense burner) 

*WashediSmoothed (jar) 

Total 

9.3.3. The Main Cluster 

9.3.3.1. GROUP3 

No. 

11 

3 

16 

Group 3 is the largest of the five chemical groups that form the main cluster within the 

dendrogram. This group contains 46 samples and is separable into four sub-groups (3A, 

3B, 3C and 3D) of varying size. Subgroup 3A is the largest, containing 22 samples, and 

3D, with just 6 members, is the smallest. On the whole, Group 3 is characterized by 

high mean values for Cs, Th, Cr, Sc and Fe, although the concentrations of these 

elements vary considerably (see the standard deviations listed in Table 9.1). The 

chemical differences apparent among the subgroups comprising Group 3 relate to the 

relative concentrations of particular rare earth elements. For example, the samples 
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comprIsmg subgroup A contain lower concentrations of La and Eu than those 

comprising subgroup D, even when taking into account the standard deviations of these 

elements for both subgroups. Similarly, subgroup C is clearly differentiated from 

subgroups A and B by comparatively high Th levels. 

With few exceptions, Group 3, as well as its component subgroups, predominantly 

consists of grog-tempered Monochrome Orange Slipped and Monochrome Orange 

Slipped and Incised vessels (Table 9.4). Vessel forms are typically Early Postclassic in 

style, with a similar range of forms occurring within each subgroup. In addition, the 

large majority of samples within each subgroup correspond to the Grog-Mixed 

Carbonate class, although the grog tempered variants of the Sascab Quartz A fabric 

group and groups Band C of the Crystalline Calcite-Tempered class are also 

represented. In the case of Group 3, therefore, there is also a strong correspondence 

with particular stylistic and petrographic categories on the group level. Further 

distinctions among the vessels that occur within the subgroups, however, are not 

apparent. 

9.3.3.2. GROUP 4 

Group 4 is the second largest of the groups comprising the main cluster, containing 

43 samples. On the whole, this group is characterized by a comparatively high 

average value for Ca and a comparatively low average value for Hf, but with marked 

variability in both cases (Table 9.1). Group 4 is separable into six discrete chemical 

subgroups, which are represented by less than 11 samples in each case. The 

differences among the subgroups are reflected in their Eu content in particular. In 

addition, subgroup F is clearly distinguished by higher concentrations of Sm, Lu, Vb, 

La and Hf. The higher concentrations of some of the rare earth elements in this 

subgroup most likely relates to natural differences in the clay component of these 

particular samples. As with Group 2, higher Hf levels may reflect the presence of 

zircon, which is in keeping with the siliceous mineralogy of the aplastic inclusions 

within these fabrics (see below). The chemical distinctiveness of subgroup F is 

reflected in the vessels it contains, with five of seven samples deriving from Black on 

Red vessels with sandy sascab-tempered fabrics (Sascab-Quartz class) (Table 9.5). 

Significantly, both this stylistic category and the Sascab-Quartz B fabric group are 

confined to this particular chemical subgroup, being entirely absent in any of the 
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Table 9.4: Stylistic and petrographic characteristics of the vessels comprising Group 3. Chemical 
outliers are marked with an asterisk. 

Stylistic Categories Represented Compositional Categories Represented No. 

Monochrome Orange Slipped and Incised (jar 
rounded. composite silhouette and out-curving 
bowls. tripod bowls with segmented basal flange. 
tetrapod bawl. pedestal-basedjars (censer) 

Grog-Mixed Carbonate Class (main group & 
subgroup A) (N=7) 

Sascab-Quartz A subgroup (grog-tempered 11 
variant) (N=3) 

Crystalline Calcite-Tempered C subgroup 
... (grog tempered variant) (N= I) 
~ --------------------------------------------------------------------CI. e Monochrome Orange Slipped (various jar forms. Grog-Mixed Carbonate Class (N=7) 
if drum. chalice. composite silhouette and out-curving Sascab-Quartz A subgroup (grog-tempered 8 
~ bowls) variant) (N=I) 

UnslippediSmoothed-ButT (jar) Crystalline Calcite-Tempered Group H 

*Red-Orange-Black Resist (composite silhouette 
Crystalline Calcite-Tempered Group C 

dish) 

*Slipped RimlLip - Smoothed Body (jar) Crystalline Calcite-Tempered Group D 

Total 22 

Monochrome Orange Slipped and Incised (chalices. Grog-Mixed Carbonate Class (main group) 5 
drum. rounded bowl. tripod dish) 

*Grog-Mixed Carbonate Class (main group) 

Monochrome Orange Slipped (*slchalices. out- (N=I) 3 
~ curving tripod bowl} Sascab-Quartz A subgroup (grog-tempered 
:I variant) (N=2) e 
e.G 

.t:> 
:I 
~ 

*Monochrome Orange Slipped (interior slipped) Crystalline Calcite-Tempered Group 
(rounded bowl) subgroup (grog tempered variant) 

*Monochrome Red Slipped (composite silhouette 
bowl) Grog-Mixed Carbonate Class (main group) 

UnslippediSmoothed-ButT (jar) Crystalline Calcite-Tempered Group G 

Total 

Monochrome Orange Slipped and Incised (chalice. Grog-Mixed Carbonate Class (N=2) 

B 

11 

tripod bowl with segmented basal flange. pedestal- Sascab-Quartz A subgroup (grog-tempered 3 
~ basedjar (censer) variant) (N=l) 
:I e 
e.G 

.t:> 
:I 
~ 

Monochrome Orange Slipped (rounded bowl with 
strap handles. out-curving dish) 

*Monchrome Orange to Red Slipped - Notched and 
Incised (composite silhouette bowl) 

2 

Grog-Mixed Carbonate Class (main group) 

2 

Total 7 

Grog-Mixed Carbonate Class (main group) 
Monochrome Orange Slipped (chalices. out-curving (N=2) 4 

~ tripod dish) Sascab-Quartz A subgroup (grog-tempered 
:I variant) (N=2) e ____________________________________________________________________________ _ 
-i *Red-Orange-Black Resist (out-curving dish) Dolomitic-Calcitic Marl-based Group D 
~ 

*Monochrome Red Slipped and Model-Carved 
(jlaring bowl) Crystalline Calcite-Tempered Group I 

Total 6 
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Table 9.S: Stylistic and petrographic characteristics of the vessels comprising Group 4. Chemical 
outliers are marked with an asterisk. 

Stylistic Categories Represented Compositional Categories Represented No. 

Grog-Mixed Carbonate Class (main group) 
< Monochrome Orange Slipped (chalice. composite (N=3) 4 
c. vessel and rounded bowl. plate/lid) Sascab-Quartz A subgroup (grog-tempered 
E variant) (N=I) 

r Monochrome Orange Slipped and Incised (tripod Grog-Mixed Carbonate Class (main group) 3 
00 bowls with segmented basal flange. chile grinder) 

Unslipped/Smoothed-BufT (jar) Crystalline Calcite-Tempered Group H 

Total 8 

= UnslippedlSmoothed-BufT (jars. plate/lid) 
Crystalline Calcite-Tempered Group A (N= I) 

3 
Crystalline Calcite-Tempered Group B (N=2) 

~ --------------------------------------~--------------~----~~~--~-------
~ ~~::~~~;~o~~nge Slipped and Incised (chalice. Grog-Mixed Carbonate Class (main group) 

.&:I 
= 00 Monochrome Orange Slipped (chalice) 

Sascab-Quartz A subgroup (grog-tempered 
variant) 

Total 

Grog-Mixed Carbonate Class (main group) 
Monochrome Orange Slipped and Incised (chalice. (N=J) 

U frying pan censer) Sascab-Quartz A subgroup (grog-tempered 
c. variant) (N=I) 
= e Monochrome Orange Slipped (drum) Grog-Mixed Carbonate Class (main group) 
~ 

.&:I 

= rIl 

Q 

Monochrome Red Slipped (composite silhouette 
dish) 

Crystalline Calcite-Tempered Group C 
Red-Orange-Black Resist (composite silhouette 
dish) 

Total 

Red-Orange-Black Resist (composite silhouette 
dish) Crystalline Calcite-Tempered Group C 

Polychrome Slipped and Painted (*:Jcomposite Sascab-Quartz A (main group) (N=2) 
c. silhouette bowls) *Crystalline Calcite-Tempered Group C(N=I) = e 
~ 

.&:I = rIl 

Monochrome Red Slipped (*~Jcomposite 
silhouette dish) 

Monochrome Orange Slipped and Incised (jar) 

*Monochrome Red Slipped, Stuccoed and Painted 
(vase) 

Crystalline Calcite-Tempered Group C 

2 

5 

2 

5 

4 

3 

2 

Total Il 

Monochrome Orange Slipped 
silhouette dishes and a bowl) 

(composite Crystalline Calcite-Tempered Group C (N=2) 

Crystalline Calcite-Tempered Group D (N=I) 
~ c. Monochrome Red Slipped 
E (*:Jcomposite silhouette dishes) 

~ Monochrome Black (groove-incised and Crystalline Calcite-Tempered Group C 
~ punctated) (vase) 

*Red-Orange-Black Resist (composite silhouette 
dish) 

Total 

"" Black on Red Slipped and Painted (rounded Sascab-Quartz A (main group) (N=2) 
c. dishes. massive bowl) Sascab-Quartz B (N=3) = e Polychrome Slipped and Painted (composite 

Sascab-Quartz A (main group) 

3 

2 

7 

5 

~ silhouette dish) 
~ ~*~u-n-s-l-ip-p-edl--S~m~o-o-th-e-d--B-u-fT--U-a-r)---------------C-ry-s-t-al-li-n-e-C-a-Ic-it-e--T-e-m-p-e-r-ed--G-r-ou-p--B-------------

Total 7 

306 



Chapter 9 - Chemical Variability within the Lamanai Assemblage 

other main chemical groups. In comparison, subgroups D and E, with only two 

exceptions, consist of vessels with crystalline calcite-tempered fabrics and these are 

mainly monochrome and 'resist' composite silhouette dishes and polychrome composite 

silhouette bowls (subgroup D only). Subgroup C also contains composite silhouette 

dishes with calcite-tempered fabrics, but plain and incised orange-slipped vessels with 

grog tempered fabrics also occur. These later vessels, representing typical Early 

Postclassic forms and paste compositions, are stylistically and petrographically similar 

to those that occur in Group 3. The same orange-slipped, grog-tempered vessels also 

occur in subgroups A and B of Group 4. In both cases, however, they are accompanied 

by unslipped utilitarian vessels with calcite-tempered fabrics, primarily large jars that 

conform to later jar styles within the ceramic sequence. It is significant that, with the 

exception of subgroup F, Group 4 exclusively comprises locally manufactured vessels, 

but both early and late vessel styles and paste compositions within the ceramic sequence 

are represented. 

The chemical separation of subgroup F and its placement virtually in the middle of the 

main cluster of samples requires further comment, given the provenance associations of 

some of the Black on Red vessels it contains. As will be recalled, the Sascab-Quartz B 

fabric group, which exclusively comprises Black on Red rounded dishes, was ascribed a 

non-local provenance on mineralogical grounds. In comparison, the vessels comprising 

the other subgroups within Group 4, as well as the chemical group that directly follows 

4F in the dendrogram (i.e. SA), correspond to fabric groups that were ascribed a local 

provenance. The occurrence of these non-local fabrics both within a subgroup that also 

contains local fabrics and between chemical groupings that consist of local fabrics 

(albeit corresponding to different fabric classes) is interesting. The positioning of the 

Sascab-Quartz B fabric group within the dendrogram might be partly explained by the 

fact that it occurs amidst samples corresponding to the Sascab-Quartz A fabric group: 

that is fabrics belonging to the same general fabric class. These two fabric groups share 

in common a particular paste recipe involving a sandy calcareous clay tempered with 

sascab. Hence, the close chemical relationship between Sascab A and Sascab B fabrics 

may reflect a fundamental similarity in the approach to paste making - i.e. the use of the 

same general kind of clay and temper - whereas the clear chemical separation of 

Sascab-Quartz B fabrics from the main group of Sascab-Quartz A fabrics (SA) indicates 

inherent differences related to the specific source of the raw materials used (perhaps 
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specifically with regard to the clay component, as indicated by the different 

concentrations of the rare earth elements Sm, Lu, Vb, and La for 4F and SA). 

9.3.3.3. GROUP 5 

Group 5 contains 25 samples and is separable into two subgroups (SA and 58), with the 

large majority of samples occurring in subgroup A (Table 9.6). On the whole, Group 5 

is characterized by comparatively low average concentrations of many of the rare earth 

elements, including Sm, Lu, Yb, La, Ce, and Eu, and comparatively high Hf, levels 

(Table 9.1). The two subgroups are separated due to differences in their Na, Co and Cr 

content, with SA containing higher levels of Na and Co and lower levels of Cr. The 

chemical differences between the subgroups are mirrored in the kinds of vessels they 

contain. Subgroup A consists primarily of monochrome and polychrome rounded 

dishes and monochrome rounded bowls with sandy sascab-tempered fabrics. From a 

petrographic standpoint, subgroup A corresponds to the main group of Sascab-Quartz A 

fabrics, which was ascribed a local provenance (Table 9.6). In contrast, subgroup B 

consists of monochrome black deep bowls and vases with dolomitic marl-based fabrics 

corresponding to the non-local Dolomitic-Calcitic Marl-based A fabric group. In both 

cases, however, the chemical subgroups correspond to early vessel styles and paste 

compositions within the sequence. 

As with subgroup F of Group 4, it is interesting that 58, corresponding to a fabric group 

ascribed a non-local provenance based on mineralogical characteristics, occurs within 

the same chemical group as locally produced vessels, albeit forming a distinct chemical 

subgroup. It is also noteworthy that SA comprises the large majority of vessels 

analysed from the main group of Sascab-Quartz A fabrics (i.e. the main group of vessels 

not containing grog temper), but the grog-tempered variant of this fabric group IS 

entirely absent, occurring primarily in Group 3. 

9.3.3.4. GROUP 6 

Group 6 contains 33 samples and comprises 2 distinct chemical subgroups (6A and 

68). Subgroup 6A is the largest of the two, containing 28 samples. As with Group 

5, Group 6 is characterized generally by comparatively low average concentrations 

for many of the rare earth elements, including Sm, Lu, Yb, La, Ce, and Eu (Table 

9.1). In Group 6, however, the average values of Hf, Cs and Co are also 

comparatively low and average Ca content is very high, but variability is high in all 
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Table 9.6: Stylistic and petrographic characteristics of the vessels comprising Group 5. Chemical 
outliers are marked with an asterisk. 

Stylistic Categories Represented Compositional Categories Represented No. 

< 

Polychrome Slipped and Painted (interior 
slipped) (rounded dishes) 

Monochrome Red Slipped (interior slipped) 
(rounded dishes and a bow£) 

Monochrome Orange Slipped (interior slipped) 
(rounded dishes and a bow£) 

CI. Monochrome Orange Slipped (rounded bow£) 
::I 

E 
~ 

,Q 
::I 

r.n 

= c. 

Polychrome Slipped and Painted (composite 
silhouette dish) 

BuffiCream Slipped (plain) (rounded bowl) 

Monochrome Orange Slipped (composite 
silhouette dish) 

Monochrome Black (rounded bow£) 

Sascab-Quartz A (main group) 

Dolomitic-Calcitic Marl-based Group A 
(subgroup) 

Total 

; Monochrome Black - plain and decorated (deep D I 't' C I 't' M I b d G A ... b I ) 0 oml IC- a CI IC ar - ase roup 
~ ows, vases 

,Q 
::I 

r.n 

Total 

8 

4 

3 

20 

5 

5 

cases. Subgroup 6A separates chemically from 6B due to higher concentrations of the 

rare earth elements Sm, Yb, La, and Eu, indicating an important compositional 

difference in the clay component of thesamples comprising the two subgroups. It is 

also significant that the samples comprising Subgroup 6B have a lower Ca content, 

which is in keeping with the fact that this subgroup nearly exclusively consists of 

vessels with dolomitic marl-based fabrics, corresponding to Dolomitic-Calcitic Marl­

based group A (Table 9.7). These vessels are stylistically and petrographically 

indistinguishable from the Monochrome Black vessels that comprise subgroup B of 

Group 5. Hence, the separation of these vessels into subgroups of two different 

chemical groups is rather interesting, especially considering the high level of stylistic 

and petrographic homogeneity they exhibit. 

In comparison, the samples comprising subgroup A predominantly derive from calcite­

tempered vessels, with various local and non-local fabric groups of the Crystalline 
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Table 9.7: Stylistic and petrographic characteristics of the vessels comprising Group 6. Chemical 
outliers are marked with an asterisk. 

Stylistic Categories Represented Compositional Categories Represented No. 

Monochrome Red Slipped (interior 
slipped) (rounded bowls) 

Polychrome Slipped and Painted (*vase. 
composite silhoueue bowls) 

Crystalline Calcite-Tempered Group A (N=3) 

Crystalline Calcite-Tempered Group B (N= 1) 
Crystalline Calcite-Tempered Group C (N=2) 
Crystalline Calcite-Tempered Group D (N= I) 

*Sascab-Quartz A (main group) (N=I) 

Dolomitic-Calcitic Marl-based Group D (N=4) 

*Crystalline Calcite-Tempered Group C (N=2) 

7 

5 

Monochrome Red Slipped (·-']ars. 
composite silhouette dishes) 

Crystalline Calcite-Tempered Group D (N= I) 4 
*Dolomitic-Calcitic Marl-based Group B (N=I) 

·-·Slipped RimlLip - Smoothed Body 
< (jars) 

Crystalline Calcite-Tempered Group A (N= I) 3 
·-·Crystalline Calcite-Tempered Group B (N=2) 

!;' *UnslippediSmoothed-BufT (jars) Crystalline Calcite-Tempered Group H 2 

= ~ Monochrome Brown (torch) 
~ 
~ Buff/Cream Slipped (plain) (rounded Crystalline Calcite-Tempered Group A 

dish) 

Monochrome Red Slipped and Incised 
(vase) 

Monochrome Black (raised band with a Crystalline Calcite-Tempered Group C 
central groove) (vase) 

Red-Orange-Black Resist (composite 
silhouette dish) 

Monochrome Grey (Plumbate ware) Crystalline Calcite-Tempered Group E 
(pedestal base) 

Monochrome Orange Slipped (jar with Sascab-Quartz A _ main group 
strap handles) 

Total 28 

Monochrome Black - decorated (jlaring Dolomitic-Calcitic Marl-based Group A 4 
== and deep bowls. vases) 
CI. 

= E 
~ Monochrome Red Slipped (jar) Dolomitic-Calcitic Marl-based Group B 

= 00 

Total 5 

Calcite-tempered class represented. This internal variation in the fabric groups that 

occur in subgroup A is mirrored in the diversity of vessel styles it contains, with 

stylistically different fine ware and coarse ware vessels present. It is interesting that 6A 

corresponds to a range of local and non-local fabrics groups and that the non-local 

fabric groups represent two distinct approaches to paste-making, as reflected by the 

Crystalline Calcite-Tempered and the Dolomitic-Calcitic Marl-based fabric classes. 

Nonetheless, subgroup A can be considered as strongly associated with local calcite-
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tempered vessels, with the majority of samples deriving from groups A, Band C of the 

Crystalline Calcite Tempered Class. 

9.3.4. Group 7 

Cluster 7 includes 22 samples and chemical subgroups are not apparent. Positioned at 

the end of the main cluster, this chemical group exhibits the highest level of internal 

variation, with standard deviations well above 20% for most elements (Table 9.1). The 

high level of chemical variability within this group is mirrored in the fact that it 

contains samples that correspond to a wide range of stylistic categories, as well as 

multiple local and non-local fabric groups (Table 9.8). Nonetheless, discounting the 

numerous chemical outliers within Group 7, the majority of samples derive from locally 

produced, crystalline calcite-tempered vessels. 

9.4. RELATIONSHIPS BETWEEN THE CHEMICAL GROUPS AND 

SUBGROUPS 

Further inspection of the structure of the Lamanai data set with principal components 

analysis provides additional insight into the relationships between the different chemical 

groups and subgroups identified, as well as the elements most responsible for the 

differences among them. The first four components derived by PCA account for 

account nearly 85% of the total variation within the data set. As shown in Table 9.9, 

component 1 is loaded mainly by the rare earth elements Lu, Yb, Sm, La, Ce and Eu, 

whilst component 2 is characterized by high loadings for the alkali metals Na, Rb and 

Cs. Together, these two components account for approximately 64% of the total 

variation. Component 3 is loaded mainly by the transition metals Sc, Cr and Fe, and 

component 4, by Hf and Ca. Figure 9.2 presents of plot of components I and 2 with 

Varimax rotation. As can be seen, there is a clear separation of Group I, which consists 

of volcanic ash-tempered ceramics, from the remaining chemical groups, which 

comprise fabric groups from northern Belize and the Yucatan. The position of Group I 

at the top centre of the plot indicates that its discrimination is dependent upon 

component 2, which is mainly loaded by the alkali metals. As already has been 

discussed, these elements reflect the presence of alkali feldspar, which occurs in 

volcanic ash and tuff. This plot also reveals that although all of the chemical groups, 

except group 1, overlap to form a large, dispersed cluster situated at the centre of the 

plot, the different chemical groups separate to occupy particular areas of the cluster. 
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Table 9.8: Stylistic and Petrographic characteristics of the vessels comprising Group 7. Chemical 
outliers are marked with an asterisk. 

Stylistic Categories Represented 

Monochrome Orange Slipped (·-Jars, 
*drum, tripod bowl) 

Slipped RimlLip - Smoothed Body (jars) 

Monochrome Red Slipped (rounded 
bowls, composite silhouette dishes) 

*Red-Brown-Striated (jars) 

*Monochrome Orange Slipped (interior 
slipped) (rounded bowl) 

Monochrome Red Slipped (interior 
slipped) (rounded bowl) 

Monochrome Black (j1aring bowl) 

Compositional Categories Represented 

*Crystalline Calcite-Tempered Group A (N= I) 
Grog-Mixed Carbonate Class (subgroup B)(N=I) 
Dolomitic-Calcitic Marl-based Group B subgroup 
(N=l) 
*Dolomitic-Calcitic Marl-based Group C (N=2) 

Crystalline Calcite-Tempered Group A 

Crystalline Calcite-Tempered Group A (N= I) 
Crystalline Calcite-Tempered Group A subgroup 
(grog tempered variant) (N=1) 
Crystalline Calcite-Tempered Group C (N=I) 

Crystalline Calcite-Tempered Group G 

Crystalline Calcite-Tempered Group A subgroup 
(grog tempered variant) 

Crystalline Calcite-Tempered Group B 

Dolomitic-Calcitic Marl-based Group A 

Monochrome Orange Slipped and Incised Dolomitic-Calcitic Marl-based Group B 
(stand) 

*UnslippediSmoothed-Buff (jar) 
Quartz Sand Class subgroup (calcite-tempered 
variant) 

Total 

No. 

5 

5 

3 

3 

21 

The tendency of these groups to form a single dispersed cluster may reflect the inherent 

overlap in the mineralogical characteristics of the different fabric groups deriving from 

northern Belize and the Yucatan. Nonetheless, the internal structure of the cluster 

reflects chemical differences at the group level, and its existence suggests that a clear 

separation of the main chemical groups could be achieved through detailed statistical 

analyses with measures of variance such a Malhalanobis distance and best relative fit 

(c.r. Glascock et al. 2004 and Arnold et al. 1999). 

As illustrated in Figure 9.3, when components 1 and 4 are plotted, Group 2 and Group 5 

are discriminated from the other main chemical groups. These groups form disparate 

but separate clusters just to the right and left of centre, at the top of the plot, indicating 

that the discrimination is mainly dependent upon component 4, which is loaded 

primarily by Hf and Ca, but also relates in part, to component 1, which reflects rare 

earth element concentrations. As will be recalled, both of these groups are 

characterised by comparatively high concentrations of Hf, which most likely reflects the 
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Table 9.9: Rotated component matrix showing loadings of the components plotted in Figures 9.2 
and 9.3. 

Component 

1 2 3 4 

Eu .961 .065 .210 .034 

Sm .952 .204 .183 .072 

La .925 .199 .135 .191 

Ce .914 .138 .146 .182 

Yb .S91 .197 .161 .266 

Lu .S46 .294 .238 .252 

Rb .203 .90S .098 -.097 

Cs .213 .S09 .294 .108 

Na .108 .743 -.366 .169 

Co .413 .584 .233 .319 

Sc .319 .243 .S59 .020 

Cr .132 -.258 .S51 .016 

Fe .254 .286 .671 .280 

Hf .128 -.117 .116 .931 

Ca -.255 -.252 .012 -.776 

Th .298 .266 .530 .572 

presence of zircon, and they correspond to fabric groups characterized by abundant 

inclusions of siliceous rocks and minerals, deriving from sandy clays. Accordingly, the 

discrimination of these Groups 2 and 5 from the others, reflects a distinction between 

ceramics containing a significant siliceous aplastic component and those with a 

predominantly calcitic mineralogy. 

The clear separation of these groups from each other reflects the fact that Group 2 is 

characterized by comparatively high rare earth element concentrations, whereas Group 

5 is characterized by low concentrations. The discrimination of these groups, therefore, 

reflects fundamental chemical differences in the clay components of the respective 

fabric groups with which Group 2 (Quartz Sand) and Groups 5 (Sascab-Quartz A and 

Dolomitic-Calcitic Marl-based A) are associated. It is also significant that the Group 4 

samples occurring within the loose cluster formed by Group 2 are those from 4F with 

Sascab-Quartz B fabrics, which also derive from sandy clays. 

The relationships among the groups and subgroups comprising the main cluster within 

the dendrogram were examined by performing a separate principal components analysis 
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Figure 9.2: A Plot of components I and 2 of the Lamanai data set with Varimax rotation based on 
Sm, Lu, Vb, Ca, Na, La, Ce, Th, Cr, Hf, Cs, Sc, Rb, Fe, Co and Eu. Chemical groups identified 
through cluster analysis are differentiated with coloured symbols. 

of the main cluster alone. A plot of components 1 and 2 is presented in Figure 9.4. 

Once again, component 1 is mainly loaded by rare earth elements (Lu, Vb, Sm, La, Ce 

and Eu), whereas component 2 is mainly loaded by Ca and Hf (Table 9.10), with the 

first four components accounting for approximately 84% of the total variation within 

the data set. Although a close chemical relationship among the different chemical 

subgroups is clearly demonstrated, the three local paste-making traditions (i.e. 

crystalline calcite-tempered, Sascab-Quartz A and Grog-Mixed Carbonate) are clearly 

discriminated from each other, occupying different areas of the scatter. For example, 

Group 7 and the subgroups consisting of calcite tempered vessels (marked with squares) 

cluster together at the top of the scatter, with the different chemical groupings 
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Figure 9.3: A Plot of components I and 4 of the Lamanai data set with Varimax rotation based on 
Sm, Lu, Vb, Ca, Na, La, Ce, Th, Cr, Hr, Cs, Sc, Rb, Fe, Co and Eu. Chemical groups identified 
through cluster ana lysis are di fferentiated with coloured symbols. 

occupying different areas of this cluster. The separation of the calc ite tempered fabrics 

is mainly dependent upon component 2, undoubtedly reflecting the high crystall ine 

calcite content of these pastes, primarily due to tempering. In comparison, the Grog­

Mixed Carbonate Class (brown and orange circles) dominates the right side of the 

scatter, with the associated chemical subgroups of Groups 3 and 4 forming separate 

subclusters. Finally, Sascab-Quartz A fabrics cluster at the left hand side of the scatter. 

These results indicate that the different local paste-making traditions are characterized 

by distinct chemical profiles. 
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Table 9.10: Component matrix showing loadings of the components plotted in Figures 9.4 and 9.5. 

Component 

1 2 3 4 
Lu .925 .214 -.079 .023 
Yb .888 .297 -.204 .040 
Sm .882 .447 -.078 .033 
La .881 .344 -.197 -.093 
Ce .844 .374 -.214 -.075 
Eu .841 .504 -.110 .024 
Sc .792 -.226 .405 .228 
Th .713 -.455 -.127 .280 
Co .703 -.208 .122 -.528 
Fe .682 -.341 .105 -.173 
Cs .590 -.286 .533 -.264 
Ca -.403 .723 .401 .139 
Na .425 -.447 -.033 .033 
Rb .538 -.138 .716 -.073 
Hf .355 -.578 -.681 .016 
Cr .493 -.177 .203 .766 

Principal components analysis also discriminates two of the non-local fabric groups 

from the main scatter of local fabrics. As can been seen in Figure 9.4, the samples 

corresponding to Dolomitic-Calcitic Marl-based A (represented by triangles), cluster 

together at the left edge of the scatter, but overlap slightly with subgroup SA. The 

position of the Dolomitic-Calcitic Marl-based A fabrics towards the left side of the 

scatter reflects a discrimination heavily dependent on component 1, and thus, elements 

related to clay minerals. Chemical differences related to source can, therefore, be 

inferred. The apparent chemical overlap between this fabric group and locally produced 

Sascab-Quartz A fabrics (blue circles) would appear to reflect a fundamental similarity 

in clay chemistry. However, since the sascab temper in the Sascab-Quartz A fabrics is 

known to contain clay minerals (see Chapter 5), and this tempering material derives 

from similar deposits as the base clay of the Dolomitic-Calcitic Marl-based A (both 

derive from deposits formed through the deep weathering of the underlying bedrock), it 

is possible that similar clay minerals occur in these different raw materials. As an 

example, this kind of chemical overlap occurs among geographically separated deposits 

of Neogene clay in Crete (Hein et al. 2004a). 
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Figure 9.4: A Plot of components I and 2 of the main cluster within the Lamanai data set (Groups 
3-7) based on Sm, Lu, Vb, Ca, Na, La, Ce, Th, Cr, Hr, Cs, Sc, Rb, Fe, Co and Eu. Chemical 
groups and their associated subgroups are differentiated with coloured symbols: Sub groups 
marked with circles are strongly associated with the Grog-Mixed Carbonate class, subgroups 
marked with squares are primarily associated with calcite-tempered fabrics, subgroups 
corresponding to Dolomitic-Calcitic Marl-based A are marked with triangles. 

As shown in Figure 9.5, which presents a plot of components 1 and 3, Sascab-Quartz B 

fabrics, which are also non-local, are discriminated from: 1) the other non-local fabric 

group, Dolomitic-Calcitic Marl-based A, 2) their local technological counterpart 

Sascab-Quartz A and 3) the other two local paste-making traditions. Scattered in the 

lower right comer of the plot, the separation of these samples from the main cluster is 

dependent on both component I, which relates to rare earth concentrations, and 

component 2, which reflects the alkali metals Rb, and Cs, and Hf. Chemical diffe rences 

related to source can therefore be inferred. 
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Figure 9.5: A Plot of components I and 3 of the main cluster within the Lamanai data set (Groups 
3-7) based on Sm, Lu, Vb, Ca, Na, La, Ce, Th, Cr, Hf, Cs, Sc, Rb, Fe, Co and Eu. Chemica l 
groups and their associated subgroups are differentiated with coloured symbols: Sub groups 
marked with circles are strongly associated with the Grog-Mixed Carbonate class, subgroups 
marked with squares are primarily associated with calcite-tempered fabrics, subgroups 
corresponding to Dolomitic-Calcitic Marl-based A are ma rked with triangles. 

9.5. LOCAL FABRIC GROUPS AND MODERN CLAY RESOURCES 

As was di scussed in the previous chapter, comparison of the petrographic characteristics 

of fi red samples of the modem clays prospected from diffe rent geological and 

environmental contexts in and around Lamanai to those of the ceramic fabric groups 

suggested that certain fabric groups were connected to particular, and sometimes 

different, kinds of local clay deposits. To examine the chemical relationship between 

different modern clays available in the local area and the chemical groups 

corresponding to the different local paste-manufacturing traditions, a data set 
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comprising the modern clay samples and archaeological samples comprising chemical 

groups 2, 3, 4A-E, SA, 6A and 7 was subjected to principal components analysis. Since 

many of the ceramic samples were known to contain carbonate temper, Ca was not 

included in the analysis, so as to avoid dilution/enrichment effects (see Bishop et al. 

1982 and Arnold et al. 1999 for a discussion). 

The first two components derived by PCA account for approximately 82% of the total 

variation within the data set. As shown in Table 9.11, component 1 is characterized by 

high loadings for many elements, including the rare earth elements Lu, Vb, Sm, La, Eu, 

Ce, Th, as well as Sc and Co, whereas component 2 is loaded primarily by Fe and the 

alkali metals Na and Rb. When these two components are plotted, the result is a clear 

separation of the ceramic specimens from the clay samples (Figure 9.6). The ceramic 

samples form a tight cluster at the top of the plot, however, the fine-structuring of this 

cluster is quite similar to that resulting from PCA of the ceramic samples alone. In 

comparison, the clay samples are spread out across the bottom half of the plot, forming 

loose clusters that to correspond to differences in geological context (see Chapter 5). 

This discrimination of the ceramic samples from the clay samples is mainly dependent 

upon component 2, which reflects Na, Rb and Fe content. In addition, the 

differentiation of the different kinds of local clay deposits is strongly dependent on 

component 1, which is primarily loaded by rare earth elements, suggesting that the 

discrimination relates to clay minerals as opposed aplastic content. 

The fact that the chemical compositions of the ceramic and clay samples do not 

coincide is not surprising or troublesome, since experimental studies have demonstrated 

that it is rarely possible match raw clays chemically with finished ceramic products (e.g. 

Kilikoglou et al 1988). A similar chemical study conducted at K'axob (located just 

north of Lamanai), of Preclassic ceramics and an extensive sample of modern clays and 

rocks prospected from the surrounding area also found a lack of correspondence 

between pottery and raw material compositions, even when the chemical contribution of 

particular carbonate tempers, such as sascab, were taken into account (Bartlett et al. 

2000). 

It is well recognized, and has been demonstrated experimentally, that paste preparation 

techniques such as the purification of clays through levigation or sieving and the 

addition of temper can cause a chemical distinction between raw clays and 'prepared' 

ceramics bodies (e.g. Kilikoglou et al. 1988; Neff et al. 1988, 1989). In the case of 
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Table 9.11: Rotated component matrix showing loadings of the components plotted in Figures 9.6. 

Com~onent 

1 2 

Lu .975 -.105 
Yb .966 -.157 
Sm .938 -.144 
La .929 -.141 
Eu .921 -.151 

Ce .910 -.162 
Th .908 .186 
Sc .842 .359 
Co .817 -.223 
Cr .785 .253 
Hf .751 -.030 

Na -.183 .921 

Fe -.139 .920 
Rb .382 .829 
Cs .511 .629 

temper, if the source material contains clay minerals, as with sascab, the effect on trace 

element concentrations can be quite significant (Arnold et al. 1999). Another 

intervening factor is chemical alteration during burial (Franklin and Vitali 1985). With 

regard to the present study, however, there is some evidence to suggest that paste­

preparation techniques, in particular, play an important role in the distinction between 

the modern clays and the ceramic specimens. For example, in their natural state, raw 

clays from the Lamanai area, particularly those from the west side of the lagoon, 

contain large rock fragments. The absence in the ceramic fabrics of inclusions larger 

that the size of very coarse sand, suggests that clay component was processed, by some 

means prior to use, to remove at least some of the coarse fraction. In addition, local 

fabrics most often represent complex mixtures of raw material ingredients. For 

example, they are heavily tempered and often contain multiple tempers, including grog 

and sascab, which can greatly effect elemental concentrations. It does not seem 

unreasonable, therefore, to suggest that the combined effect of these practices alone 

would result in a chemical distinction between local clay resources and locally produced 

ceramic products. 
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Figure 9.6: A Plot of components I and 2 of the chemical groups corresponding to local fabric 
groups (Groups 2, 3, 4IA,B,D,EI, SA, 6A, and 7) and modern clay samples prospected from the 
Lamanai area based on Sm, Lu, Vb, Na, La, Ce, Th, Cr, Hf, Cs, Sc, Rb, Fe, Co and Eu. Chemical 
groups are differentiated with coloured symbols. Ceramic groups are marked with circles and 
clay groups are marked with squares. For the clays: red square = samples deriving from the east 
of the New River Lagoon, green squares = samples deriving from the west side of the New River 
Lagoon, from clay horizons directly below the ground's surface, the pink square = the sample 
taken from the Barber Creek deposit in the area of modern wash deposits of Pleistocene alluvium, 
black squares = samples deriving from the west side of the New River Lagoon, from clay deposits 
that form in association with horizons of weathering limestone, and, turquoise squares = samples 
deriving from river and creek deposits. 

9.6. SUMMARY 

With regard to the questions posed at the beginning of this chapter the following 

observations can be made: 

1) The results show that the relationship between geochemical, mineralogical and 

stylistic variation within the Lamanai assemblage is very complex. In some cases, there 
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is a direct correspondence between chemical groups and fabric groups, particularly on 

the class level. Such is the case for Groups 1 and 2, since the associated fabric classes 

(Volcanic Glass and Quartz Sand, respectively) are confined to these chemical groups. 

In contrast, the Grog-Mixed Carbonate, the Crystalline Calcite-Tempered and the 

Dolomitic-Calcitic Marl-based classes occur in different chemical groups, but showing 

a strong association with only one or two of these groups. Moreover, with regard to the 

Crystalline Calcite Class, there is a complete lack of correspondence between the 

different fabric groups within this class and the chemical groups and subgroups 

identified. 

2) In some cases, statistical analysis only discriminates non-local fabrics from local 

fabrics. For example, Sascab-Quartz B, Dolomitic-Calcitic Marl-based A and the 

Volcanic Glass fabric groups are differentiated chemically, both from the local fabric 

groups and from each other. Nonetheless, several non-local fabric groups are not 

discriminated, especially in cases where mineralogy is calcareous and the number of 

samples is small (e.g. the non-local Crystalline Calcite-Tempered fabric groups and 

Dolomitic-Calcitic Marl-based B, C and D). 

3) The different local paste-making traditions are discriminated chemically with PCA. 

In the case of the Grog-Mixed Carbonate fabrics and the local crystalline calcite­

tempered fabrics, however, they separate into multiple chemical groups and subgroups 

and the significance of this fine-structuring is not apparent based on the current body of 

stylistic, petrographic and chronological evidence. With regard to the Grog-Mixed 

Carbonate this fine-structuring might be considered to resolve the internal heterogeneity 

of this fabric group, and perhaps lends support to the suggestion that compositional 

variation within the Early Postclassic component of the assemblage is partly due to the 

activities of contemporaneous potters/groups of potters (i.e. the use of slightly different 

paste recipes). 

4) A chemical correspondence between local pottery and the clay resources analysed is 

not demonstrated. 

As a final comment, it is noteworthy that the results of the current study demonstrate 

that the ability to interpret chemical data sets is greatly enhanced by a comprehensive 

understanding of the technological and provenance characteristics, relationships and 

inter-relationships of the pottery under study. In the present study, it would have been 

difficult, if not impossible, to discriminate among source-related chemical distinctions 
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relating to the activities of local potters vs. non-local producers, for mineralogically 

similar pottery, in the absence of detailed petrographic and geological information. 
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CHAPTER 10 

V ARIABILITY IN DECORATIVE AND SURFACE 

TREATMENTS AND FIRING OF TERMINAL CLASSIC 

AND EARLY POSTCLASSIC FINE WARE 

10.1. INTRODUCTION 

Surface finishing and decorative techniques and firing procedures, are two fundamental 

aspects of Maya pottery production that have seldom been the focus of systematic 

scientific investigation. With the exception of Neffs (2003) detailed examination of 

Plumbate ware with laser ablation-inductively coupled plasma-mass spectrometry, 

scientific enquiry into these aspects of Maya ceramic technology have not advanced 

substantially beyond Shepard's (e.g. 1939) pioneering investigations using a binocular 

microscope, re-firing experiments and microchemical analyses (e.g. Rice 1980, 1987b; 

Reents-Budet 1994). Scanning electron microscopy (SEM) offers a means of 

examining, in detail, specific points of technological similarity and difference, 

elucidating information regarding the technical procedures involved in the manufacture 

of different kinds of pottery. 

The present study focuses on the fine ware component of the Lamanai assemblage, 

using SEM to investigate variation in the nature of the finished surfaces, slips and 

paints, as well as the microstructural characteristics of the ceramic body, within and 

among the numerically dominant stylistic categories identified in Chapter 7. A central 

interest was examining the relationship between the decorative and firing technology of 

fine ware vessels and their paste technology and provenance, in order to identify 

additional technological similarities and differences between and among locally 

produced and imported pottery, as well as changes over time in local technical 

practices. A total of 31 vessels were included in the study, representing six different 

stylistic groups. The decorative and morphological characteristics of these vessels, as 

well as their fabric group and provenance associations are given in Table 10.1. The 

results of the analyses are organized chronologically for monochrome, bichrome and 
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Table 10.1: Stylistic characteristics and petrographic group and provenance associations of vessels 
included in the SEM study. Samples are organized chronologically for monochrome, bichrome 
and eol~chrome vessels. 

Sample VessellLot Decorative 
Form 

General 
Fabric Group 

No. No. Treatment Provenance 

Terminal Classic Vessels 

Monochrome Black 

125 LA50817 
groove-incised and 

vase, cylindrical local Calcite C 
punctated 

126 LA508/6 
raised band with a central 

vase, barrel-shaped local Calcite C 
groove 

124 LA658/1 
groove-incised and 

vase, cylindrical non-local Marl-Based A 
stamped 

39 LA814/1 
groove-incised with false 

vase, cylindrical non-local Marl-Based A 
gardooning 

40 LA 706/1 groove-incised deep bowl non-local Marl-Based A 

Monochrome Red And Orange Slipped 

281 LA717 Orange 
composite silhouette 

local Calcite C 
dish 

23 LA872/4 Red 
composite silhouette 

local Calcite C 
dish with a ring base 

136 LA63017 Red 
composite silhouette 

local Calcite C 
dish with a ring base 

401 LA701 Orange 
composite silhouette 

non-local? Calcite D 
dish 

254 LA717 Orange (interior slipped) bowl, rounded local 
Calcite B 
(subgroup) 

257 LA717 Red (interior slipped) bowl, rounded local Calcite A 

252 LA717 Red (interior slipped) bowl, rounded local Calcite B 

261 LA717 Orange (interior slipped) dish, rounded local Sascab-Quartz A 

144 LA693/1 Red (interior slipped) dish, rounded local Sascab-Quartz A 

Red-Orange-Black Resist 

289 LA717 
composite silhouette 

local Calcite C 
dish 

291 LA717 
composite silhouette 

local Calcite C 
dish 

295 LA717 
composite si lhouette 

local Calcite C 
dish 

296 LA7l7 
composite silhouette 

local 
Calcite C 

dish (subs:rouE) 

Black On Red Slipped And Painted 

48 LA244/2 massive bowl local Sascab-Quartz A 

118 LA240/ 1 dish, rounded non-local Sascab-Quartz B 
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Table 10.1: Stylistic characteristics and petrographic group and p"ovenance associations of vessels 
included in the SEM study. Samples are organized chronologically for monochrome, bichrome 
and ~oll:chrome vessels (continued~. 

Sample Vessel/Lot Decorative 
Form 

General 
Fabric Group 

No. No. Treatment Provenance 

Polychrome Slipped And Painted 

54 LA664 
composite silhouette 

local Calcite C 
bowl with a ring base 

707 LA I444 
composite silhouette 

non-local Marl-Based 0 
bowl 

202 LA717 dish, rounded loca l Sa cab-Quartz A 

207 LA717 dish, rounded local Sascab-Quartz A 

Early Postclassic Vessels 

335 LA243 Orange Slipped chalice local Grog 

333 LA243 Orange Slipped chalice local 
Sascab-Quartz 
A (subgroup) 

76 LA243/4 Orange Slipped chalice local 
Sascab-Quartz 
A (subgroup) 

327 LA243 
Orange Slipped and 

chalice local Grog 
Incised 

8 1 LA24311 Orange Slipped di sh, out-curving local Grog 

99 LA 17611 
Orange Slipped (modelled tripod dish, out-

local 
Sascab-Quartz 

feet) curving A (subgroup) 

152 LA7111 Orange Slipped 
drum, single ovoid 

non-loca l Marl-Based C 
chamber 

polychrome vessels and the data discussed is summarized in Table 10.2. Table 10J 

presents the standard that was used to assess body microstructures and estimated firing 

temperatures following Maniatis and Tite (1981 :68). 

10.2. TERMINAL CLASSIC MONOCHROME VESSELS 

10.2.1. Monochrome Black Vases and Deep Bowls 

Of the fi ve vessels analysed from the Monochrome Black stylistic group, two were 

ascribed a local provenance based on their geological characteristics, and three were 

determined to be imports, likely deriving from coastal areas of northeastern and eastern 

northern Belize. Both of these fabric types are characterized by dark grey surfaces and 

dark coloured firing horizons (black cores with a brown subsurface zone). In both cases 

the clay used is calcareous (> 10% CaO), but EDAX analysis shows that the imported 

326 



Table 10.2: Summary of macroscopic and microstructural characteristics of vessels analyzed by SEM. 

Sample P . t C I Vitrification 
Estimated 

Firing 
No. 

Colour of Fabric Surface Colour Slip Colour am 0 our St Firing 
age 

Temp. 
Atmosphere 

125 
black core bordered by very thin brown horizons and very thin black 

dark grey black NV+ 
approaching 

R-N/O-R 
margins 750-850 

126 
black bordered by thin light brown horizons and a very thin black exterior 

dark grey black with orange mottles NV+ 
approaching 

R-N/O-R 
margin 750-850 

124 black core with and very thin brown layers and very thin black margins dark grey to brown black NV >750 R-N/O-R 

39 black core with dark brown margins dark grey to brown black with orange mottles NV >750 R-N/O-R 

40 black core with and very thin brown layers and very thin black margins dark grey to brown black with orange mottles NV >750 R-N/O-R 

281 brownish-buff core with light orange margins light orange reddish-orange NV+ 
approaching 

?-O 
800-850 

23 black core with orangish-buff margins buff red NV+ 
approaching 

?-O 9 
800-850 {l 

dark grey core with pinkish-orange margins 
approaching ~ 

136 light orange red NV+ ?-O .... 
800-850 ...... 
approaching 

C> 

401 grey core bordered by thin brownish-buff horizons and light orange margins buff reddish-orange NV+ ?-O I 
800-850 < 
approaching el 

254 black core with brownish-buff margins buff reddish-orange NV+ ?-O S" 
800-850 ~ 

257 buff throughout buff red NV+ 
approaching 

?-O q" 
800-850 Ei" 

252 
black core with a thin dark brown exterior margin and a brownish-buff 

grey to buff red NV+ 
approaching 

?-O 0 
interior margin 800-850 <1> 

0 
0 

261 grey core with brownish-buff margins buff reddish-orange IV 800-850 ?-O 
... 
E;. 
<" 

144 grey core with brownish-buff margins buff red IV 800-850 ?-O 
<1> 
til 
::l 

approaching 0-

289 dark grey core with orangish-brown margins light orange burgundy and black NV+ ?-O [/) 

800-850 c ... 
291 greyish-buff core with pinkish-orange margins light orange reddish-orange and black NV+ 

approaching 
?-O 

;0 

800-850 
0 
<1> 

approaching 
...., 

295 black core with thin buff margins buff reddish-orange and black NV+ ?-O ... 
800-850 

<1> 
E;. 

296 black core with orangish-brown margins light orange reddish-orange and black NV+ 
approaching 

?-O 
3 
'" 800-850 a 
til 

48 grey core with very thin light orange margins light orange red black NV <800 ry-o til 
::l 
0-

W 118 reddish-brown throughout reddish-brovm red black IV 800-850 0 ::::1 ... 
tv 5" 
-..J (JQ 
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Table 10.2: Summary of macroscopic and microstructural characteristics of vessels analyzed by SEM (continued). 

Sample 
No. 

54 

707 

202 

207 

335 

333 

76 

327 

81 

99 

152 

Colour of Fabric 

dark greyish-brown core with thin orange margins 

dark grey core with thin brownish-buff margins 

grey core with light brown margins 

light grey with a thin light orange interior margin 

orangish-buff throughout 

very thin grey core with grayish-buff margins 

black core bordered by very thin light grey horizons and very thin light 
orange margins 
dark grey core with a thin brownish-buff exterior margin and greyish-buff 
interior margin 

buff orange throughout 

grey core bordered by light grey horizons and with a light orange exterior 
margin 

light orange throughout 

Surface Colour Slip Colour Paint Colour 

orange orange red and black 

buff N/A orange and black 

brownish-buff orange red and black 

buff orange red and black 

orangish-buff orange 

buff orange 

buff orange 

light orange to light grey 
orange 

(interior) 

orangish-buff orange 

light grey(interior) to buff orange 

orangish-buff reddish-orange 

Vitrification Estimated Firing 
Stage Firing Temp. Atmosphere 

NV+ 
approaching 800- 0 
850 

IV 800-850 0 

IV+ around 850 0 

IV+ around 850 0 

NV+ 
approaching 750- R-O 
800 

NV+ 
approaching 750- R-O 
800 

VI+ around 850 R-O 

VI+ around 850 R-O 

NV+ 
approaching 800-

0 
850 

NV+ 
approaching 750- R-O 
800 

NV+ 
approaching 800-

0 
850 

9 
{l 
~ 
...... 
c 

~ 
e; 

~ 
~. 

S· 
o 
(1) 
(") 
o 
~ :;::. 
(1) 

~ 
::l 
0-
Vl 
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(1) 

-l 
~ a 
3 
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til 

~ 
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Table 10.3: Vitrification stages and firing temperature ranges following the standard presented in 
Maniatis and Tite (1981: 68). 

Vitrification Stage 

NV No Vitrification 

IV Initial Vitrification 

V Extensive Vitrification 

Firing Temperature Ranges Cc) 
Oxidizing Atmosphere 

>800 

800-850 

850-1050 

Reducing Atmosphere 

>750 

750-800 

850-1050 

fabrics contain magnesium, which is absent in the local fabric, as well as comparatively 

lower levels of iron. The presence of magnesium in the imported fabrics is in keeping 

with the fact that they derive from dolomitic marl. 

Firing 

The presence In these fabrics of a brown subsurface zone or horizon, intervening 

between a black core and dark grey surfaces, suggests a succession of firing conditions 

(Rye 1981: 118). This cycle appears to have involved a period of reduction, followed by 

a period of mildly oxidizing conditions and ending with a final period of reduction. An 

intervening period of mildly oxidizing conditions is also suggested by the occurrence of 

orange splotches on the finished surfaces of two the vessels, representing areas that 

remained oxidized due to an uneven distribution of air. This apparent lack of control 

over the firing atmosphere would be expected in conjunction with open firing. 

Although the local and imported vessels appear to have been fired under a similar 

sequence of conditions, the microstructural characteristics of their fabrics suggest 

differences in firing temperature. The microstructure of the imported fabric suggests a 

firing temperature of <750·C (NV stage) (see Table 10.3), since there are no signs of 

sintering or vitrification (Figure 10.1). In comparison, the local fabric appears to have 

been fired at a slightly higher temperature. These microstructures are characterized by 

fairly extensive sintering but isolated glassy areas, which are indicative of Initial 

Vitrification (IV) are absent (Figure 10.2). An estimated firing temperature 

approaching the range of 750-800·C for IV microstructures is, therefore, suggested. 

The distinctive microstructure observed in the local fabrics appears to be characteristic 

of local calcite-tempered fabrics in general, as identical microstructures were also 

observed in temporally equivalent (Terminal Classic) monochrome red and orange and 

bichrome resist vessels corresponding to the three local crystalline calcite-tempered 
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Figure 10.1: Imported Monochrome Black vessel (sample 40) displaying an NV microstructure 

(xSOO). Bar scale = 101lm. 

Figure 10.2: Local Monochrome Black vessel (sample 125) displaying an NV microstructure with 
extensive sintering (NV+), which is typical of all monochrome and bichrome vessels with calcite­
tempered fabrics (xSOO). Bar scale = 101lm. 

fabric groups (Groups A, B, and C) associated with fine ware production. As will be 

discussed below, however, a different a firing regime at least involving a period of 

oxidation at the end of the cycle would have been required to produce the final colour of 

the later vessels. 

Surface Finishing Techniques 

Further technological differences between the local and imported Monochrome Black 

vessels relate to the techniques employed to achieve their black surfaces. At the surface 

of the imported vessels, a discrete layer approximately 2-5J..lm in thickness can be 
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discerned (Figure 10.3). This layer is unvitrified and the clay particles are compacted 

and aligned, suggesting that is was produced through intense burnishing (c.f. Kilikoglou 

1994:70-72). EDAX analysis of this layer and the underlying ceramic body indicated 

no appreciable differences in the levels of the different oxides present. Hence, there is 

no conclusive evidence (based on the small number of samples analysed) that this 

surface treatment involved the application of a slip. Rather, the highly glossy black 

surface was achieved through intense burnishing and firing in a reducing atmosphere at 

low temperatures. 

In contrast, a thin layer of slip about 5-8".1.m in thickness is present on both of the local 

vessels (Figure 10.4). The slip is unvitrified with extensive sintering and appears to 

have been made using a fine-grained suspension of a clay similar to that used to make 

the ceramic body. This is suggested by the similarity of compositional readings 

obtained for the slip layers and bodies, apart from elevated levels of potassium and iron 

in the slip, which would result from levigation (Aloupi and Maniatis 1990:461). Also 

present in the slip layers are irregular-shaped voids and spherical inclusions, which 

were identified as iron oxide conglomerates (also see Noll 1975). The presence of the 

voids is due to the uneven distribution of iron oxide inclusions. Burnishing marks are 

readily observable on the exterior of the local vessels, suggesting some compaction of 

the surface, likely to improve the lustre of the slip. The local vessels, although still 

glossy in appearance, are characterized by a comparatively dull surface finish. The 

porosity of the slip is undoubtedly a contributing factor to this aspect of the visual 

appearance of the local vessels (c.f. Aloupi and Maniatis 1990:468). 

To improve understanding of the microstructures that were observed for this stylistic 

group, a sample taken from one of the imported vessels (sample 40) was refired in an 

oxidizing atmosphere at 850·C for one hour. Analysis in the SEM showed a substantial 

change in the microstructure of both the compacted surface layer and the body. Both 

were vitrified and a microstructure equivalent to the extensive stage of vitrification (V) 

had developed in the body (Figure 10.5). In addition, the slip had turned orange. These 

results confirm that the original firing temperatures were below 850·C and that 

reduction firing was a key element in producing the visual properties of the surface 

treatment. 
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Figure t 0.3: Imported Monochrome Black vessel (sample 39) with an unvitrified, compacted 
surface layer (x2000). Bar scale = IOflm. 

Figure 10.4: Local Monochrome Black vessel (sample 125) displaying an unvitrified layer of slip 
with extensive sintering and containing irregular-shaped voids and spherical iron conglomerates 
(x2000). Bar sca le = lOflm. 
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a) 

b) 

Figure 10.5: a) vitrified surface layer on sample 40 after refiring at 850·C under oxidizing 
conditions for 1 hour (x2000); b) body ofsample 40 after refiring showing and extensively vitrified 
microstructure (V) (xl 000). Bar scale = 1 O~m. 

10.2.2. Monochrome Red and Orange Dishes and Bowls 

The SEM analysis of Terminal Classic red and orange slipped dishes and bowls 

focussed on three form categories: composite silhouette dishes, rounded dishes and 

rounded bowls. A total of four composite silhouette dishes were selected fo r analysis: 

two with a red slip and two with an orange slip. All of these dishes have calcite­

tempered fabric, and with the exception of sample 40 1, whi ch is possibly non-local , all 

were ascribed a local provenance, deriving from group C of this fabr ic class. Of the 

three rounded bowls that were analysed, two have a red-coloured slip and one has an 

orange slip. On all of these bowls, the slip is confined to the interior surface and the rim 

area of the exterior surface distinguishing them styli stically fro m bowls on which the 

lip completely covers both surfaces. As with the composite si lhouette dishes, these 
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bowls have calcite-tempered fabrics but they derive from different local fabric groups 

within this fabric class (i.e. groups A and B). With regard to the rounded dishes that 

were analysed, both derive from the Sascab-Quartz A fabric group and, therefore, are 

associated with a different local tradition of paste-making. One of these dishes has a 

red slip and the other, an orange slip, and in both cases, the slip is confined to the 

interior surface and rim area of the exterior. 

The SEM analysis showed there to be significant differences between the calcite­

tempered vessels and the rounded dishes with Sascab-A fabrics, in terms of both their 

firing and slip technology. Among the calcite-tempered vessels deriving from different 

fabric groups, body microstructures were found to be strikingly similar, suggesting 

similar firing temperatures. With regard to the nature of the slip layer, however, 

differences were observed among the three form categories with regard to the thickness 

of the slip layer and its iron content. 

Firing 

With the exception of one of the rounded bowls (sample 257), the fabrics of all of the 

vessels described above display firing horizons, with light brown or grey to black cores 

bordered by lighter-coloured margins (light orange to buft). In all cases, however, the 

clay used to make the ceramic body is calcareous (> 1 0% CaO). The microstructure of 

the calcite-tempered fabrics is strikingly similar to that observed in local monochrome 

black vessels, characterized by extensive sintering, but lacking areas of vitrification. 

However, the light colour of the body surface, together with the red to orange colour of 

the slip, indicates that oxidizing conditions prevailed, during the final stages of the 

firing regime. The darker-coloured cores that are present in all but one of the calcite­

tempered vessels are due to incomplete oxidation. Since isolated glassy areas were not 

observed in these fabrics, an estimated firing temperature approaching the range of 800-

850°C for bodies displaying Initial Vitrification (IV) is suggested. Refiring experiments 

also indicate an original firing temperature below 850°C since samples refired in an 

oxidizing atmosphere at 850°C (for 1 hour) showed an extensively vitrified body 

microstructure (stage V) and slip layer. Also noteworthy is that the microstructure of 

the composite silhouette dish that is possibly of non-local origin is virtually identical to 

the local calcite-tempered vessels. 

The examination of the microstructures of the rounded dishes with Sascab-Quartz A 

fabrics showed that these vessels were fired at a higher temperature than the calcite­

tempered vessels. The microstructure of the rounded dishes corresponds to Initial 
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Virification (IV) since glassy areas occur throughout the analysed samples (Figure 

10.6). An estimated firing temperature within the range of 800-850·C is therefore 

indicated. 

Surface Finishing Techniques 

A discrete layer of slip is present on all of the monochrome and red and orange vessels 

and the there were no differences observed in its microstructure. In all cases, the slip is 

fine-grained and unvitrified but with extensive sintering. iron-rich conglomerates are 

present in all samples. The similarity of the compositional readings obtained for the 

slip layers and bodies of individual vessels, apart from elevated levels of potassium and 

iron in the slip, suggests that the slips were produced through refinement of clays 

similar to those used to make the ceramic bodies. Both the slips and bodies of the 

calcite-tempered vessels (the composite silhouette dishes and the bowls), however, 

contain higher levels of iron than the rounded dishes, pointing to a chemical difference 

in the clay used in each case. In addition, there appears to be no apparent difference in 

the relative amount of iron present in the red and orange slips in either case. This 

suggests that different slip colours were produced through manipulation of the firing 

atmosphere. The addition of a small quantity or iron to the slip would have helped to 

promote intense red colours. Shepard (1939:264-267) reports, however, that localized 

deposits of iron rich clay at San Jose (located southwest of Lamanai) fire to the same 

colour as the red slips on vessels dating to the Classic period. Further analyses 

involving experimental work on local clay resources would help to clarify slip 

preparation procedures. 

A main difference in the slips that occur on the different fonn categories that were 

focussed upon is the thickness of the slip layer (Figure 10.7). The slip layer on the 

calcite-tempered bowls and dishes is comparatively thick, but it is thickest on the bowls. 

On the bowls it is 15-25~m in thickness, whereas on the composite silhouette dishes it 

is 10-15 ~m. The slips on the rounded dishes are appreciably thinner in comparison, 

measuring 5-1 O~m. The thickness to which the slip was applied appears to have had a 

direct affect on the visual and tactile properties of the surface finish. The vessels with a 

comparatively thick slip layer have a glossier surface finish and a waxy feel. 
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a) 

b) 

Figure 10.6: a) body of a locally produced monochrome rounded dish with a Sascab-Quartz A 
fabric (sample 261) displaying an IV microstructure (x500); b) vitrified area (x2000). 
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a) 

b) 

c) 

Figure 10.7: a) Red-slipped calcite-tempered rounded bowl (sample 252) displaying a very thick 
(15-25flm) layer of slip (x2000); b) red-slipped calcite-tempered composite silhouette dish 
displaying a thick slip layer (1 0-15Ilm) (x2000); orange slipped rounded dish with a Sascab­
Quartz A fabric displaying a comparatively thin (5-10l-lm ) layer of slip (x2000). Bar scale = 

10flm. 
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10.3. TERMINAL CLASSIC BICHROME AND POLYCHROME VESSELS 

10.3.1. Red-Orange-BIack Resist Composite Silhouette Dishes 

A total of four bichrome composite silhouette dishes were selected for detailed analysis 

with SEM. On three of these vessels the slipped surface has black decorative elements 

on a red to orangish-red background and on the remaining vessel, the background 

colour is burgundy. These dishes are morphologically identical to their monochrome 

counterparts and they are indistinguishable petrographically from the monochrome 

composite silhouette dishes that occur in the same fabric group (Group C of the 

Crystalline Ca!cite-Tempered class). 

Firing 

The fabrics of the bichrome composite silhouette dishes display similar firing horizons 

to those that occur in their monochrome counterparts, with a light grey to black core 

bordered by lighter coloured subsurface and surface zones. The SEM showed that the 

microstructure of the bichrome dishes is also similar to that of the monochrome dishes, 

indicating they were fired within the same temperature range and under similar 

conditions. 

Surface Finishing Techniques 

No apparent differences were observed in the microstructural characteristics of the slip 

layer on the bichrome composite silhouette dishes and those on other locally produced 

vessels of the Terminal Classic period. In addition, slip thickness was found to be 

comparable to the monochrome composite silhouette dishes. The absence of 

microstructural inconsistencies between the red and black coloured areas of the slip on 

the bichrome vessels provides some evidence that the contrasting colours were in fact 

produced through a resist technique. This method of colour decoration involves the 

application of a protective material to select areas of the slipped surface prior to firing 

to produce localized areas of reduction. The protective material is subsequently 

removed from the blackened areas, leaving a smooth finished surface (see Shepard 

1956:206-213 for a discussion). The light colour of the surface and subsurface zones of 

the firing horizons indicate that the black decoration was produced whilst firing in an 

oxidizing atmosphere and the absence of a colorant such as manganese that remains 

black when oxidized confirms that the black decoration is not simply paint. This 

interpretation is supported by the results of a refiring experiment, which showed that 

that the black decoration turns the same red as the background colour when fired under 
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oxidizing conditions (850 0 e for 1 hour). Interestingly, EDAX analysis of the red and 

black coloured areas on individual vessels showed that iron levels were consistently 

lower in the black areas (Figure 10.S). This was the only significant chemical variation 

observed among the vessels analysed. Based on the current evidence, however, it is 

unclear what specifically might have caused this chemical difference. The composition 

of the protective material used to produce negative decorations might have been a 

contributing factor. 

10.3.2. Red Slipped Vessels with Black Painted Decoration 

Two vessels from this stylistic group were analysed by SEM: a rounded dish and a 

massive bowl. Although the fabrics of both of these vessels correspond to the Sascab­

Quartz class, the massive bowl corresponds to the local fabric group (Sascab-Quartz A), 

whilst the dish, connected geologically to areas bordering the Rio Hondo in the Corozal 

District, is non-local. Both of the fabrics were made using calcareous clay, but spectral 

analysis indicates that calcium levels are significantly lower in the imported fabric. A 

further chemical difference between the two fabrics is that the local fabric contains 

relatively higher levels of iron. 

Firing 

The imported fabric is completely oxidized, displaying a uniform reddish-brown colour 

throughout the cross-section. The red colour of both the slip and the body, as well as 

and the absence of firing horizons, suggests that this vessel was fired under oxidizing 

conditions. In comparison, the local fabric has a thick grey core that is bordered by thin 

light orange margins. The light coloured margins, together with the red slip, indicate 

that the firing cycle ended with a period of oxidation. Whether this was preceded by an 

initial period of reduction is unclear, as the darker-coloured core might have been 

caused by incomplete oxidization or fast firing (see Buxeda et a1. 2003b). 

SEM analysis of the bodies of the imported and local vessels indicates that they were 

fired at different temperatures. The microstructure of the local fabric is unvitrified, 

corresponding to the NV stage of vitrification. A firing temperature below 8000 e is 

therefore indicated. A slightly higher firing temperature of SOO-850oe can be estimated 

for the imported fabric since its microstructure, containing glassy areas, corresponds to 

Initial Vitrification (IV). 
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a) 
S1Kcx 

Kcx CoKcx 

b) 
S1Koc 

Kcx CoKcx 

T1Kcx 

Figure 10.8: Spectra of the red (a) (FSD=181) and black (b) (FSD=202) areas of the slip on a 
composite silhouette dish with a resist decorative treatment (sample 296) showing elevated levels 
of iron oxide in the red areas. 

Surface Finishing Techniques 

Significant differences were observed in the nature of the slip layer and black paint on 

the local and imported vessels. In both cases, a thin layer of slip approximately 5-101lm 

in thickness can be distinguished. On the local vessel, the slip is unvitrified (Figure 

10.9a) and its micromorphology is inconsistent, exhibiting areas in which the clay 

particles are compacted and sintering is more extensive. This non-uniform 

microstructure is caused by an uneven burnishing of the vessel's surface. The general 
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a) 

b) 

Figure 10.9: Slip layers on Black on Red vessels; a) unvitrified slip on the local vessel (sample 48) 
(x2000); b) extensively vitrified slip on the imported vessel (sample 118) (x2000). Bar scale = 
lOf!m. 

composition of the slip on the local vessel is similar to that of the body, except that iron 

and potassium levels are higher in the slip. Elevated iron levels in conjunction with 

potassium suggest that the slip was produced through levigation of clay similar to that 

used to make the body. In comparison, the slip layer on the imported vessel is uniform 

with extensive sintering (Figure 1O.9b). Burnishing marks occur on this vessel, but 

differential compaction of clay particles was not observed with the SEM, suggesting a 

more careful treatment of the surface. EDAX analysis indicates that the composition of 

the slip is clearly different from the body, due to the presence of sulphur in the slip. 

The spectra obtained for the slip are also characterized by a low peak:background ratio, 

which may suggest the presence of an organic or carbon-based component. The black 

painted areas of the imported vessel produce similar readings, but with even higher 

levels of , noise' (Figure 10. l0b). 
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a) 
51Koc 

taKoc 
FcaKoc 

Koc 

b) 
51Koc 

Figure 10.10: Spectra of the black painted areas on the local (a) (FSD=235) and imported (b) 
(FSD=127) vessels showing significant compositional differences. 

On both vessels a distinct layer of black paint sitting atop the slip layer cannot be 

distinguished. The presence of aluminium and silicon in the black painted areas of both 

vessels suggests a clay-based paint. With regard to the local vessel, the spectra obtained 

for the painted area were not substantially different from those obtained for the slip 

layer, suggesting that accurate readings were not obtained for the paint. Nonetheless, 

the painted areas on the local and imported vessels are clearly compositionally different 

(Figure 10.10). The black painted areas of the imported vessel are characterized by a 

low count rate and consequent high levels of 'noise'. This 'noise', together with the 
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absence of manganese, suggests that the black paint is carbon-based, being made from a 

charred organic material. 

10.3.3. Polychrome Dishes and Bowls 

The polychrome vessels included for detailed examination by SEM derive from three 

different fabric groups. Three of the vessels, a bowl and both dishes, derive from local 

fabric groups, corresponding to two different local traditions of paste-making. The 

bowl has a calcite-tempered fabric (Group C) and the dishes have Sascab-Quartz A 

fabrics. The remaining vessel, although similar in form to the local bowl, was ascribed 

a non-local provenance, connected geologically to coastal areas of northeastern northern 

Belize, extending into southern Yucatan. In all cases, the clay used to make the ceramic 

body is calcareous (> 1 0% CaO), and the imported vessel is distinguished by the 

presence of titanium, which is absent in the local vessels. The primary focus of the 

SEM analysis was to compare the vitrification microstructures and paints on the 

polychrome vessels and to compare the vitrification microstructures of the local 

polychrome vessels to those of monochrome vessels with equivalent fabrics. 

Firing 

The fabrics of all of the polychrome vessels exhibit firing horizons, with light to dark 

grey cores bordered by orange to buff subsurface and surface zones. The colour of the 

later zones indicates oxidizing conditions and the darker-coloured cores were most 

likely caused by incomplete oxidation. Although there appears to be no appreciable 

difference in firing atmosphere, the microstructural characteristics of the fabrics suggest 

variation in firing temperature. The microstructure of the local calcite-tempered bowl is 

similar to that observed in the oxidized monochrome and bichrome vessels that were 

examined from the same fabric group. Thus, a firing temperature approaching 800-

850·C can be estimated. In comparison, the microstructure of the local dishes appears 

to fall between Initial Vitrification (IV) and Extensive Vitrification (V), indicating an 

estimated firing temperature of 800-900T (Figure 10.11). Since these fabrics have 

sascab temper, however, the temperature could not have been much higher than 850·C 

so as to avoid the decomposition of calcium carbonate. Significantly, the polychrome 

dishes appear to have been fired at a higher temperature than conformal monochrome 

dishes with the same fabric. The microstructure of the imported vessel is different from 

the local vessels, equivalent to Initial Vitrification (IV), which corresponds to an 

estimated firing temperature of 800-850·C. 
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a) 

b) 

Figure 10.11: a) body microstructure of a polychrome rounded dish with a Sascab-Qullrtz A 
fabric (sample 202) displaying a vitrified microstructure (IV+) that fall s between the Initial 
Vitrification and Extensive Vitrification (x500); b) red painted decoration on an orange-s lipped 
polychrome rounded dish with the same fabric (sample 207). Note that the surface layer is 
vitrified and discrete paint and slip layers can not be distinguished (x2000). Bar scale = IOllm. 

Decorative Techniques 

A discrete layer approximately 5-1 O~m can be distinguished at the surface of all of the 

polychrome vesse ls. Thi s layer displays extensive sintering in all cases, but vitri fi ed 

areas were only observed in the local dishes (Figure 10.11 b). EDAX analys i showed 

that orange slips that occur on three of the vesse ls contain higher concentrations of Fe­

and potass ium than the respective bodies, suggesting the use of a refined u pension of 

the body clay for the slip. 

Painted decoration occurs on all of the vessels analysed, although it was not poss ible to 

get accurate readings for the black paint on the local calcite-tempered vesse l and the 

imported vessel. For all the vessels, no di fferences were observed in the micro tructure 
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of the painted and undecorated areas of the surface layer (Figure I 0.11 b). In most 

cases, however, the presence of paint could be detected through EDAX analysis. 

Comparison of the upper and lower regions of the surface layer showed differences in 

the concentrations of iron and manganese, indicating the presence of the paint. 

In all cases, the paints used appear to be clay-based since aluminium and silicon were 

consistently found to occur in the painted areas that were distinguished chemically with 

EDAX analysis. The red paints, which range from deep red to orangish-red, are 

characterized by high levels of iron in comparison to the slip, indicating that these 

paints were made using an iron-based pigment. In comparison, the black paints, which 

could only be distinguished on the local dishes, were found to contain both iron and 

manganese, suggesting the use of a manganese-rich compound as the colourant. Since 

the dishes were fired in an oxidizing atmosphere, the presence of the manganese is the 

key factor in producing the black painted decoration (Noll 1975 :608-61 0). 

10.4. EARLY POSTCLASSIC MONOCHROME ORANGE VESSELS 

A total of seven vessels representing vessel styles typical of the Early Postclassic period 

were selected for detailed analysis by SEM. A range of vessel forms were included as 

well as vessels with incised and modelled decorative elements and undecorated 

surfaces. All but one of the vessels (152) derive from local fabric groups (Grog-Mixed 

Carbonate class and Sascab-Quartz A). The imported vessel is connected geologically 

to coastal areas of northeastern northern Belize, extending into southern Yucatan. In all 

cases, the clay used for the body is calcareous (> 1 O%CaO), but the presence of 

magnesium in the imported fabric clearly distinguishes it from the local fabrics. The 

presence of magnesium the imported fabric reflects the fact that this vessel was made 

using a dolomitic marl. Among the local vessels, there is some variation In Iron, 

titanium and potassium levels. 

Firing 

The fabrics within this group exhibit a range of different firing horizons. Three of the 

fabrics (samples 335, 81 and 152) are completely oxidized, displaying a uniform 

orangish-buff colour throughout the cross-section. The colours of the slip and the body, 

as well as the absence of firing horizons, suggests that these vessels were fired under 

oxidizing conditions. In the case of sample 335, however, the microstructural 

characteristics of the fabric are most similar to those displaying firing horizons, 
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suggesting that this vessel was fired under different conditions than the other two 

vessels with oxidized fabrics (see below). 

Firing horizons are present is four of the fabrics, which exhibit grey to black cores, 

bordered by lighter-coloured subsurface and/or surface zones. A distinctive 

characteristic of the fabrics displaying a thin light orange oxidized zone adjacent to the 

surface is that the interior margin of this zone is sharply defined. Rye (1981: I 18) 

suggests that the presence of a sharply defined oxidized zone is indicative of rapid 

oxidation or cooling in air and is characteristic of open firing. The microstructural 

characteristics of these fabrics indicate that the firing regime involved a period of 

reduction. Reduction firing is indicated by the presence and abundance of fine bloating 

pores in extensively sintered and vitrified areas, which gives these fabrics a 'spongy 

appearance' (Maniatis and Tite 1981 :65-66) (Figure 10.12) Such microstructures are 

also considered to be typical of a fast-firing technique (Buxeda et al. 2003b). This 

microstructure is distinctive of these particular fabrics and was not observed in any of 

the other vessels analysed in this study. In this instance, therefore, the presence of the 

grey to black cores is due to reduction firing. The lighter-coloured subsurface zone, 

together with the orange colour of the slip, indicates that reduction firing was followed 

by a period of oxidation. In the case of sample 335, which lacks a dark-coloured core, it 

would appear that this period was of sufficient duration to remove any carbon present. 

In addition, the presence of a thin, sharply defined, oxidized surface zone in some 

fabrics, together with the 'spongy' appearance of the microstructure, suggest that the 

whole processes happened quite quickly, indicating 'fast-firing' under open-firing 

conditions (Buxeda et al 2003b). 

Differences in firing temperature were also observed among the Early Postclassic 

vessels. The microstructures observed in samples 81 and 152, both of which are 

oxidized fabrics, exhibit extensive sintering but isolated glassy areas were not observed. 

Since this microstructure falls between No Vitrification (NV) and Initial Vitrification 

(IV), a firing temperature approaching the range of 800-850·C for IV microstructures 

can be estimated. Among the fabrics subjected to a reduction-oxidation firing cycle, the 

microstructure of three of the samples (99, 333 and 335) is extensively sintered and 

contains abundant fine bloating pores. As with the two oxidized vessels, this 

microstructure falls between No Vitrification (NV) and Initial Vitrification (IV). 

However, since these vessels were partly fired in a reducing atmosphere, a slightly 
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Figure 10.12: Body microstructure of a Early Postclassic chalice (sample 327) subjected to 
reduction-oxidation firing regime with a maximum firing temperature of 800-900·C, showing 
abundant fine bloating pores in a vitrified microstructure (x500). Bar scale = IO~m. 

lower temperature approaching the range of 750-800·C (IV and a reducing atmosphere) 

can be estimated. In comparison, the microstructure of samples 76 and 327, which is 

also characterized by the presence of fine bloating pores, appears to fall between Initial 

Vitrification crV) and Extensive Vitrification (V), indicating an estimated firing 

temperature of 800-900·C. Since these fabrics contain inclusions of micrite and 

crystalline calcite, however, the temperature could not have been much higher than 

850·C so as to avoid the decomposition of calcium carbonate. 

Surface Finishing Techniques 

A thin, fine-grained layer of slip, approximately 5-1 O~m, can be distinguished at the 

surface of all of the vessels analysed (Figure 10.13). This layer is unvitrified, but 

sintering is more extensive in some cases (e.g. 76,327 and 99), which appears, in most 

instances, to relate directly to slight differences in firing temperature. Iron-rich 

conglomerates are present in all cases. The slip layer on vessel 99, which is a tripod 

bowl, however, is extensively sintered and compacted, and was likely produced through 

intense burnishing of the vessel's surface (Figure 1O.13b). Although burnishing marks 

are present on the other Early Postclassic vessels, comparably compacted slip layers 

were not observed. EDAX analysis of the slips and bodies of individual vessels 

suggests that the slips were produced through levigation of a clay similar to the body 
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a) 

b) 

Figure] 0.13: Slip laye r on Early Postclassic vessels; a) unvitrifed layer with extensive sintering 
(sample 333) (x2000)j b) vessel 99, displaying a compacted and extensively sintered layer due to 
intense bumishing (x2000). Bar scale = 101lm. 

clay, producing higher iron and potassium levels in the slip. Comparison of the spectra 

obtained for the slip layers indicated differences in iron levels. Tron levels are 

comparatively low in samples 335 and 76 (both are chalices). Interestingly, the spectra 

obtained for these two vessels are strikingly similar to those obtained for the Terminal 

Classic monochrome rounded dishes that derive from the same local fabric group. In 

comparison, iron levels in slips of the other Postclassic vessels, are similar to those 

indicated for monochrome and bichrome Terminal Classic vessels with calcite­

tempered fabrics. 
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10.5. SUMMARY 

SEM analysis has revealed several interesting points of technological similarity and 

difference within and among the different pottery styles analysed with regard to 

decorative and surface finishing techniques and firing. 

I) All of the vessels analysed share two main technological similarities, which can be 

considered to represent regional commonalities in Maya ceramic technology. Firstly, 

with the possible exception of the imported Black on Red vessel, slips appear to have 

been made through the refinement of clay that is compositionally similar to that used for 

the ceramic body, indicating that similar, or possibly, the same clay was used for both 

purposes. Secondly, although differences in firing temperature and regime are evident, 

the maximum temperature to which vessels were fired rarely exceeded 850·C. It is 

likely that firing temperatures were purposely kept low due to the nature of the clay 

bodies, which in all cases contain inclusions of either calcite or dolomite. Since 

calcium carbonate starts to decompose at around 8S0·C, it would have been necessary 

to carefully monitor and control firing temperature to avoid failures. 

2) The differences observed in surface finishing and decorative techniques correlate 

with differences in vessel composition. For example, the locally produced vessels that 

are associated with different paste-making traditions are also discriminated by 

differences in slip thickness, and in the case of calcite-tempered fine ware, by the 

compositional characteristics of the slip. Similarly, the imported Monochrome Black 

and Black on Red vessels are distinguished from local stylistic equivalents by 

significant differences in surface treatment and decorative techniques. SEM analysis, 

therefore, has provided further evidence of technological variation among vessels 

already distinguished by differences in paste technology and provenance. 

3) The results of the study indicate that during the Terminal Classic Period there is 

greater variability in surface finishing and decorative techniques and firing procedures 

than in the Early Postclassic period. Nonetheless, SEM analysis has documented 

further aspects of technological variation among Early Postclassic ceramics, indicating 

fundamental differences in the manufacture of vessels that share a common and 

distinctive set of stylistic characteristics. For example, the macroscopic and 

microstructural evidence distinguishes three different types of fired bodies, reflecting 

differences in firing procedures. It is also significant that the results of the present study 

suggest that only Early Postclassic vessels were produced using a reduction-oxidation 

firing sequence that resulted in a substantially different body microstructure. This body 
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microstructure suggests fast-firing under open-firing conditions. The emergence of this 

new microstructure is suggestive of a significant shift in local firing practices, 

representing a new method of producing vitrified bodies at relatively low firing 

temperatures. 

Although the sample size is admittedly small, when the results of the SEM analysis are 

taken together with the findings of the petrographic and chemical analyses, it would 

seem that the scientific examination of the Lamanai fine ware pottery has documented 

an important diachronic change in the relationship between stylistic and technological 

variability within the assemblage. During the Terminal Classic period, fine ware 

vessels made using the same set of raw material ingredients also display a high level of 

consistency in terms of the methods used to slip, decorate and fire these vessels. 

Generally speaking, stylistic diversity correlates with technological diversity. By Early 

Postc1assic times, however, fine ware pottery exhibits a high level of stylistic 

consistency, but is characterized by compositional and technological heterogeneity. 

The nature of this aspect of ceramic change is explored further in the following chapter 

through a consideration of the wider social setting within which ceramic production and 

consumption took place. 
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CHAPTER 11 

CERAMIC PRODUCTION AND CONSUMPTION AT 

LAMANAI DURING THE CLASSIC TO POSTCLASSIC 

TRANSITION: EMERGENT PATTERNS AND 

CONTRIBUTING FACTORS 

11.1. INTRODUCTION 

The preceding chapters have focussed on documenting the nature and temporal 

dimensions of variability in the stylistic, technological and provenance characteristics of 

the pottery comprising the Terminal Classic to Early Postclassic assemblage. The data 

generated through this detailed physical analysis of the pottery provides a basis for the 

reconstruction of community-level patterns of ceramic production and consumption. 

Through the identification of instances of continuity and change in manufacturing 

procedures and ceramic depositional patterns, this chapter investigates shifts in local 

demand and manufacturing priorities, the nature of ritual and ceremonial practice, and 

the range of pottery used within different contexts of religious and ceremonial activity. 

There are two main focal points of the discussion. The first concerns the compatibility 

of the patterns that have emerged at Lamanai with the conventional characterizations of 

ceramic economic activities that form the basis of current explanatory models of 

ceramic change during the Classic to Postclassic transition. The second relates to the 

contributing role of factors external and internal to the community in shaping local 

patterns in ceramic production and consumption during this period. 

11.2. CONTINUITY AND CHANGE IN LOCAL POTTERY PRODUCTION 

As with other community-based activities at Lamanai during the Terminal Classic to 

Early Postclassic period, local pottery production shows evidence of both continuity and 

change. Local potters continued to be the primary producers of ceramic items destined 

for final deposition as part of ritual and ceremonial events that took place within the 

community, demonstrating a sustained self-sufficiency in terms of fulfilling the 

community's ceramic requirements in this regard. Nonetheless, changes in the kinds of 
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vessels used in theses activities, as well as their visual appearance and technological 

characteristics, indicates that ceramic needs and tastes had changed by Early Postclassic 

times, reflecting an important shift in demand as well as manufacturing priorities. The 

technological data presented in the preceding chapters provide abundant evidence of the 

kinds of changes that occurred in local manufacturing procedures, and yet it is also 

evident that the different choices that potters were making by Early Postc1assic times 

were informed by a local tradition of technical and environmental knowledge that had 

also guided earlier potters. For example, although paste preparation methods for fine 

ware production had changed significantly by the Early Postclassic period, potters 

continued to exploit the same local raw material resources as their predecessors. 

Similarly, there is good evidence that certain surface-finishing techniques and firing 

methods continued to be used in the manufacture of local fine ware, although alongside 

new techniques and a significantly different approach to decorative embellishment. It is 

also evident that changes in the morphology of the predominant fine ware forms 

produced locally (i.e. bowls and dishes) document a continuous development from 

earlier conventions. Accordingly, the ceramic evidence indicates a complex 

developmental process characterized by the blending and merging of new ideas and 

approaches with established conventions (Table 11.1). Central to this dynamic was the 

ongoing dictates of the community's ceramic needs, potters' practical responses to 

changes in demand and an expanding stock of technical knowledge and 'know-how'. 

11.2.1. Temporal Trends in Fine Ware Production 

The early part of Terminal Classic to Early Postclassic ceramic sequence is 

characterized by the existence of several different local approaches to pot-making, 

distinguished by a particular set of choices with regard to raw material selection, vessel 

forms, surface-finishing and decorative technology and firing methods (Table 11.2). 

These approaches are quite consistent, especially with regard to paste and slip 

technology and firing methods. The stylistic data indicate notable variation and overlap 

in vessel forms, slip colour and other decorative characteristics within and among these 

'technological groups'. Within the assemblage analysed, however, each of these 

different approaches is characterized by a predominance of stylistically distinctive form 

categories. Two of these approaches are strongly associated with the production of 

different fine ware dishes that have a variety of decorative treatments. The remaining 

two approaches are associated strongly with the production of coarse ware jars with red-
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Table 11.1: Local production patterns during the Terminal Classic to Early Postclassic period, 
according to stages of the production process. 

Selection of Manipulation of Raw Materials 

Fine ware 

• Multiple local approaches to paste manufacture that exhibit a high level of internal consistency 
give way to a single general approach that is characterized by a high level of internal 
heterogeneity (as shown by petrographic and chemical analysis). 

• A shift in practice away from the use of a single tempering material, primarily different forms of 
calcium carbonate, and towards the simultaneous use of multiple tempering materials including 
carbonates, grog and sand. 

• A shift towards a more careful or rigorous processing of raw materials resulting in 
comparatively fine-textured pastes. 

• Continuity in the local clay resources chosen for fine ware production. 

Coarse Ware 

• The emergence of Quartz Sand fabrics, which represent an approach to paste manufacture not 
prevalent at Lamanai in preceding time periods. 

• A continuation of the local tradition of crystalline-calcite-tempered coarse wares, although with 
some changes in raw material ingredients and perhaps their processing. 

Forms and Morphology 

• The emergence of new vessel forms, which in many cases represent new functional categories of 
pottery - e.g. a range of incense-burning paraphernalia, drums and comals. 

• Particular forms of service and drinking vessels - e.g. the vase - cease to be produced. 

• Vessel morphology increases in complexity, in terms of body geometry and incorporating hand­
modelled and possibly mould-made decorative embellishments (e.g. effigy appliques and foot 
supports and flanges) and appendages. Dependent composite forms increase in prevalence, often 
consisting of base, body and connective components and with enlarged or exaggerated rims. 

• Bowls and dishes remain the dominant fine ware forms produced and the development of vessel 
morphologies within these shape classes appears to be continuous in nature, indicating an 
indigenous development out of earlier conventions. 

• Crystalline calcite-tempered coarse ware jars continue to exhibit a comparatively standardized 
morphology, but with changes over time in surface treatment and specific morphological 
attributes. In comparison, jars manufactured within the Quartz-Sand tradition exhibit a high 
level of morphological heterogeneity. 

• A loss of diversity in surface treatment and decorative technology. 

• A shift in decorative technology away from painting and the manipulation of slip colour through 
firing methods and a resist technique to produce to different colours and colouring effects, and 
towards oxidized colours and surface penetrating decorative techniques (incision and gouging). 
By the Early Postclassic period, vessels exhibiting more than one colour are quite rare, and 
coloured decoration is achieved applying a coat of stucco to selected areas, such as foot 
supports, subsequent to firing and painting it, or through the addition of Maya Blue after firing. 

• A change of technique for rendering incised decoration. In the early part for the sequence 
decorative embellishing through stamping, incision, punctation etc, is done prior to slipping. 
This technique ceases and such decoration is always added to the surface after slipping by Early 
Postclassic times. 
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Table 11.1: Local production patterns during the Terminal Classic to Early Postclassic period, 
according to stages of the production process (continued). 

Surface Finishing a Decorative Techniques 

• Decorative designs become more intricate and complex. The composition of the designs 
rendered on individual vessels is most often unique and yet derives from a limited repertoire of 
fairly standardized motifs. Decorative designs characteristic of the different surface treatment 
groups dating to the early part of the sequence are comparatively consistent in terms of their 
composition. 

• Decorative embellishment becomes confined almost exclusively to the exterior surface by the 
end of the sequence. In addition, the scale of the decoration is generally larger and there is a 
tendency to cover all the available space. 

• Continuity in slip manufacturing and application techniques. Techniques used in the Early 
Postclassic period derive from earlier precedents. 

• A simplification of surface treatments accorded to coarse ware jars. By the end of the sequence 
these vessels are rarely accorded slips or other decorative embellishments. 

Firing Methods 

• Variability in firing methods is generally greater in the early part of the sequence. In addition, 
early in the sequence differences in firing technology coincide with differences in other aspects 
of vessel technology as well as stylistic characteristics. By Early Postclassic times, firing 
methods still vary but the general style and decorative technology of the vessels being produced 
are similar. 

• The emergence of a firing regime, involving a period of reduction followed by a final oxidation 
stage, which produces vitrified ceramic bodies with oxidized surfaces at low temperatures. 

• A continuation of some firing methods into the Early Postclassic period. 

slipped rims and 'interior-slipped' bowls, which seems to represent an original service 

set comprising vessels for drinking or eating and a storage container. Nonetheless, 

whether the predominance of these particular vessel forms within the different 

technological groups can be considered to reflect consumption tendencies within the 

contexts analysed, or actual production specialization, cannot be judged based on the 

current body of evidence due to the limited range of depositional contexts considered. 

By Early Postclassic times, the multiple, internally-consistent, early approaches to fine 

ware production, give way to a single, more general approach to vessel manufacture 

which is characterized by a high level of internal variability (Table 11.2). Unlike earlier 

approaches to pottery manufacture, this later approach cannot be characterized as 

expressing a particular set of choices indicative of consistency in technical practices. 

Rather, variation in paste technology, surface-finishing and decorative treatment and 

firing methods indicates different technical choices and, thus, the existence of different, 

but technically overlapping, manufacturing processes. As a result, Early Postclassic 
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Paste Making 
Paste Technology 

Predominant 
Surface Treatment 

Firing Methods 
Tradtion Vessel Forms (atmosphere/temp.) 

Crystalline Calcite-
Yalbac clays (weathered 

oxidizing 
Terminal 

Fine Ware Tempered (Group 
limestone horizon) tempered composite thick slip layer, monochrome red, 

conditionslapproachi 
Classic 

C) 
with finely-crystalline calcite and silhouette dishes orange and bichrome resist 

ng 800-850'C 
sascab 

Sascab-Quartz 
thin slip layer ('interior-slipped'), 

oxidizing conditions 
Fine Ware 

(Group A) 
Filipe clay tempered with sascab rounded dishes monochrome red, orange, buff, 

/800-850"C 
bichrome black on red and polychrome 

bowls - very thick slip layer ('interior- bowls - oxidizing 
Fine Ware and 

Crystalline Calcite- Yalbac clays (subsurface) 
rounded bowls and slipped') conditions 

Coarse Ware 
Tempered (Group tempered with coarsely-

large storage jars jars - red slip on lip or rim to neck /approaching 800-
A) crystalline calcite 

area, well smoothed 850'C Q 
-§ 

Yalbac clays (weathered bowls - very thick slip layer ('interior- bowls - oxidizing 
iii .... 

Crystalline Calcite- slipped') ..... 
Fine Ware and limestone horizon) (subsurface) rounded bowls and conditions .... 
Coarse Ware 

Tempered (Group 
tempered with finely-crystalline large storage jars /approaching 800-

I 

B) jars - red slip on lip or rim to neck g 
calcite area, well smoothed 850'C ~ 

~ ;:;. 
~ 

Boom clays, possible sand l
ti 

Coarse Ware Quartz Sand 
temper in some cases 

large storage jars unslipped. crudely smoothed ~ g. 
;:s 
l:l 
;:s 
s::.. 

Crystalline Calcite- Yalbac clays (subsurface) g 
Coarse Ware Tempered (Group tempered with coarsely- large storage jars unslipped. well smoothed ~ 

H) crystalline calcite s:: 

~ c· 
Yalbac clays (various) tempered 

;:s 

~ 
Early Grog-Mixed with grog, and varying amounts a variety of forms 

thin slip layer, orange slip, commonly 
various 

t--
Fine Ware l:l 

Postclassic Carbonate of sascab, calcite and. in some with incision :: 
Vol l:l 
Vl cases, sand ;:s 
Vl ~. 
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pottery exhibits a superficial stylistic and technological uniformity, sharing common 

stylistic and decorative elements and petrographic characteristics, but in terms of 

technique, is quite variable, due to differences in the specific set of technical procedures 

employed in its production. 

Paste technology is characterized by the use of multiple tempers, including grog, and a 

more rigorous or careful processing of raw material ingredients to produce fine-textured 

fabrics. In comparison, earlier paste technologies are characterized by comparatively 

coarse-textured fabrics, and the use of tempering materials other than sascab and calcite 

is rare. It is also apparent that design elements and decorative technology of Early 

Postclassic pottery exhibit a higher level of complexity than is seen in earlier 

approaches to fine ware manufacture. Early Postclassic vessels display a comparatively 

complex body geometry and dependent composite forms, consisting of high pedestal 

bases, bodies characterized by a complex curvature including enlarged or exaggerated 

rims, and connective elements are common. Basic forms are made more elaborate 

through the addition of hand-modelled and, possibly, moulded decorative 

embellishments such as segmented flanges and anthropomorphic and zoomorphic 

appliques, handles and foot supports. Additional decorative embellishments most often 

include the rendering of intricate designs through incision and gouging. In contrast to 

the earlier technique of incising prior to slipping (which, incidentally, appears to have 

been rarely employed by local potters in general), the decorative designs on Early 

Postclassic vessels are always rendered subsequent to slipping, most likely to ensure 

their visibility. In addition, they tend to cover the majority of the available space on the 

exterior surface. This focus on extensive decoration of the exterior surface, specifically 

with regard to open forms, also represents a departure from earlier conventions. The 

composition of the incised designs on individual Early Postclassic vessels is most often 

unique, and yet appears to derive from a repertoire of standardized motifs that are 

repeatedly encountered on different vessels. The net effect of this high level of 

variation in decorative embellishment is that Early Postclassic vessels often have an 

individual character that is not prevalent among earlier vessel styles. 

Another important aspect of this later approach to local fine ware manufacture is that it 

is accompanied by an expansion of the local ceramic repertoire to include new kinds of 

pottery vessels. Of particular significance is the inception of ceramic musical 

instruments, particularly different drum forms, and a range of distinctive vessel forms, 

which presumably had specialized functions, but appear to be associated primarily with 
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burning incense and other substances based on the occurrence of carbon deposits (e.g. 

incense burners, frying pan censers and sieves). These new vessel forms represent 

functional categories of pottery that were not produced earlier. 

11.2.2. Temporal Trends in Coarse Ware Production 

Local coarse ware production follows a significantly different developmental trajectory 

than that of fine ware. The earliest stratigraphic contexts examined in this study are 

dominated by crystalline calcite-tempered coarse ware vessels, primarily jars. Their 

prevalence in these contexts suggests a continuation of a well-established local tradition 

of coarse ware manufacture. These vessels are well made and exhibit a high level of 

stylistic homogeneity, including a fairly standardized morphology, but were made using 

two distinct paste recipes, suggesting the existence of two slightly different approaches 

to calcite-tempered coarse ware manufacture. The results of the petrographic study 

indicated that this local coarse ware tradition continued into the Early Postclassic 

period, but with changes in jar morphology and surface treatment, as well as the raw 

material ingredients of the paste. For example, early jars are slipped to just below the 

rim or neck area whereas later jars are unslipped. By Early Postclassic times, calcite­

tempered coarse ware exhibits greater stylistic and compositional variability, which 

presents a direct contrast to the high level of stylistic consistency that characterizes the 

early jars. Nonetheless, the different jar styles that are typical of the Early Postclassic 

period are still well made and display a fair degree of morphological standardization, 

with at least three distinct jar styles represented (see Appendix II, UnslippedlSmoothed 

Buff stylistic group). Occurring alongside these later jar styles in later stratigraphic 

contexts are new vessel forms, such as plates/lids and incense burners, with identical 

fabrics. The appearance of these new forms indicates an expansion in the range of 

vessel forms produced within this local tradition. The absence of slip on the later jars 

suggests a simplification of surface treatment. 

Some time during the Terminal Classic period, a significantly different approach to 

coarse ware production emerges. This approach appears to lack a prior local precedent, 

but continues into the Late Postclassic period (see Chapter 8), suggesting that its 

appearance in the Terminal Classic period represents the inception of a new local 

tradition of coarse ware manufacture. This new approach continues alongside the 

calcite-tempered coarse ware tradition into at least the Early Postclassic period. 
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The new approach to coarse ware manufacture is based on a different set of raw 

materials, including sandy clays and, possibly, sand that derive from the east side of the 

New River Lagoon. The vessels produced are comparatively poorly made and are 

characterized by a high level of morphological heterogeneity, which gives individual 

vessels a unique character. In addition, a greater range of functional classes of pottery 

appears to have been produced within this tradition, although large storage jars are most 

frequent in the assemblage analysed here. Many of the vessels forms with utilitarian 

functions are also produced within the calcite-tempered coarse ware tradition. It is 

noteworthy that the jars produced within the new tradition bear stylistic and 

petrographic similarities to Late Classic jars at Altun Ha, but with mineralogical 

differences relating to the use of local clays (see Howie-Langs 1999). Similarly, the 

results of the petrographic analysis suggested that the local jar fabrics reflect an 

approach to coarse ware manufacture based on a particular choice of raw material 

ingredients (clays formed in areas of Pleistocene alluvium and sand) that also occurred 

elsewhere in Northern Belize. A significant aspect of the emergence of this tradition at 

Lamanai is that it involves the use of raw material resources that had not been 

habitually exploited previously by local potters. 

11.2.3. Local Production Patterns in Comparison to Conventional 

Perspectives 

Conventional perspectives on ceramic economic patterns during the Classic to 

Postclassic transition emphasize two main dichotomies: I) that between the level of 

technological sophistication and standardization exhibited by polychrome pottery and 

trade wares in comparison to common service and utilitarian wares; and 2) that between 

the Classic period pattern of variability in pottery styles and technology and the 

Postclassic pattern of standardization. Taken to imply fundamental differences in 

organizational aspects of production, these characterizations form the basis of current 

explanatory models of ceramic change during the Terminal Classic to Early Postclassic 

period. Of particular relevance to the present study, therefore, is whether or not these 

characterizations and, thus, associated inferences relating to Maya economic 

infrastructures, can be considered to accurately reflect the situation at Lamanai. The 

evidence that has been revealed through detailed scientific examination and comparison 

of the technological characteristics of locally produced fine ware and coarse ware, 

suggests that they cannot. For example, the results of the analysis indicate a high level 

of technological similarity between polychrome rounded dishes, the predominant form 
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of polychrome pottery manufactured locally, and bichrome, and monochrome rounded 

dishes, especially in terms of paste and slip technology, with no apparent difference in 

the level of technical consistency exhibited among the polychrome vessels. Just as 

these vessels are conformal, they are most often virtually indistinguishable 

petrographically. In addition, the SEM results suggest similar firing regimes, except 

that the polychrome dishes appear to have been fired at slightly higher temperatures, as 

indicated by their different body microstructures. The implication is that these vessels, 

regardless of the colour of their slips or the presence/absence of painted decoration, 

share important technological similarities reflective of commonalities in manufacturing 

procedures. In addition, there is no evidence to suggest that the locally-manufactured 

polychrome vessels are more 'standardized' technologically than their bichrome and 

monochrome counterparts. 

Comparison of the two distinct local approaches to coarse ware production has also 

revealed a more complex pattern than the conventional characterizations imply. For 

example, the different styles of storage jars produced within the calcite-tempered 

tradition tend to exhibit a high level of morphological consistency and a uniform paste 

technology, reflecting a degree of technical standardization that stands in direct contrast 

to contemporaneous sandy-pasted jars. These jars exhibit greater variation with regard 

to their morphology and the petrographic characteristics of their fabrics, indicating an 

inconsistency in specific technical practices. These different patterns may relate, in 

part, to differences in organizational aspects of production, suggesting that it cannot 

merely be assumed that pottery corresponding to the same functional class was 

produced through similar means and methods. The implication is that there is some 

evidence that there may have been greater variation in organizational aspects of 

production on the community level than has been traditionally recognized and, 

consequently, that the proposed two-tiered system revolving around elite-sponsored 

workshops and part-time rural producers may be an over-simplistic characterization. 

A related issue concerns the absence of slip on calcite-tempered coarse ware jars by 

Early Postclassic times, which might be considered to reflect a trend towards 

simplification of the surface treatment of utilitarian vessels. Such changes are often 

viewed as cost-saving measures related to a shift towards the mass production of 

ceramics in workshops (e.g. Masson and Rosenswig n.d.). A concomitant trajectory 

towards increased homogeneity in other aspects of vessel technology is assumed, 

considered as a natural by-product of potters working closely together in a workshop 
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environment. Interestingly, at Lamanai, this change in the surface finishing techniques 

used in the production of coarse ware jars does not appear to have been accompanied by 

an increased homogeneity or standardization of other aspects of vessel technology. The 

different styles of calcite-tempered jars typical of the Early Postc1assic period exhibit a 

similar level of morphological standardization as the earlier calcite-tempered jars with 

slipped rims. In addition, they are made to the same high standard, in terms of the time 

invested in achieving a uniform, high quality surface finish. Nonetheless, the results of 

the petrographic analysis indicate that the later jar styles exhibit greater compositional 

variability, in terms of the textural properties and aplastic inclusion content of their 

pastes. At least some of this variation appears to be chronological, but later jars still 

exhibit a more variable paste technology. Accordingly, there is no evidence that the 

change in the surface treatment of calcite-tempered coarse ware jars is somehow linked 

to a broader change in production methods. Rather, it would seem to relate, at least in 

part, to demand, reflecting changing ceramic tastes and preferences. 

The loss of diversity in surface treatment among fine ware pottery by the Early 

Postc1assic period has also been conventionally interpreted as reflecting a 

standardization and simplification of vessel styles, which is most often taken to imply 

technological standardization. Standardized production methods are generally assumed, 

which is perceived as symptomatic of the inception of mass-production. Analysis of 

Early Postclassic pottery from Lamanai, however, has revealed, that stylistic and 

technological similarities are perhaps more superficial than has been recognized 

previously, as this pottery is characterized by a high level of internal technological and 

stylistic heterogeneity. In addition, a simplification of elements of design associated 

with vessel morphology and decorative embellishment is not demonstrated. It could be 

argued that the stylistic and technological variation within the Lamanai assemblage is 

just as prevalent in the later part of the ceramic sequence as it is earlier on. In fact the 

high level of internal variability that characterizes Early Postclassic pottery stands in 

direct contrast to the high level of consistency exhibited by earlier approaches to fine 

ware manufacture. Accordingly, whilst it is apparent that stylistic and raw material 

characteristics of locally produced fine ware become more uniform by the Early 

Postclassic period, a shift towards technical standardization, that could be taken as 

indicative of mass-production, is not demonstrated. 
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11.3. CONTINUITY AND CHANGE IN CONSUMPTION PATTERNS 

11.3.1. The Consumption of Pottery in Community-Based Ceremonial and 

Ritual Activities 

The stylistic characteristics, functional associations and provenances of pottery provide 

important evidence of similarities and differences between the patterns of consumption 

reflected in ceramic deposits that arise out of different kinds of human activity. This 

information is fundamental to our understanding of the kinds of activities that took 

place in different physical and social settings, as well as to the identification and 

delineation of cultural practices and conventions. 

A prominent characteristic of the different types of ceremonial and ritual deposits 

analysed in this study is the striking overlap in the kinds of pottery they contain. For 

example, the ceramic components of the midden deposits associated with structures 

N 1 0-27 and N 1 0-9 are similar in terms of the proportions of fine ware and coarse ware 

vessels, as well as the range of functional classes of pottery. From this we might 

surmise a general similarity in the patterns of human activity behind these deposits and, 

perhaps, the kinds of activities that took place at these different ceremonial structures. 

Since the midden deposits encompass a sequence of human activity that spans the 

Terminal Classic to Early Postclassic period, they are also indicative of the longevity of 

such behaviour. It is also evident that the fine ware pottery used and deposited as part 

of activities and events that took place at the ceremonial structures was also used in 

mortuary and offertory ceremonies. The fact that these latter types of ceremonies did 

not involve different or special kinds of pottery, suggests a basic congruency in the 

objects used in these different contexts and, perhaps, in certain aspects of ritual practice. 

Burials and offerings, however, rarely contain coarse ware pottery, particularly large 

storage jars, whereas these vessels are abundant in the midden assemblages. The 

presence and abundance of storage jars and other utilitarian pottery in the temple 

middens, points to an important difference in the nature of the activities that lead to the 

accumulation of these deposits, perhaps relating to the scale or functional aspects of 

associated activities and events. This general pattern of similarities and differences in 

the kinds of ceramics used in different religious and ceremonial contexts continues into 

the Early Postclassic period, despite the dramatic changes in vessel styles, indicating 

continuity in certain aspects of local customs or perceptions relating to the kinds of 

pottery deemed appropriate or required for different ceremonial and ritual events. 
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The provenance of the pottery comprising the burial, offertory and temple midden 

assemblages provides insight into the social and economic networks that underlie its use 

in associated ceremonies and events. The petrographic data indicate that throughout the 

Terminal Classic and Early Postclassic periods the large majority of the pottery used 

and deposited as part of these activities continued to be supplied by local producers. In 

addition, there is no evidence that consumption of non-local or 'imported,15 pottery 

substantially increased by Early Postc1assic times, as predicted by conventional 

explanatory models of the development of the lowland ceramic economy during the 

Classic to Postclassic transition. The petrographic data also indicate that, by the Early 

Postc1assic period, non-local pottery came from a more restricted geographical region of 

the lowland area than previously. In the early part of the Terminal Classic period, non­

local pottery derives from multiple points of origin within several different areas of the 

lowland region, including northern Belize and adjacent areas of the Yucatan Peninsula 

of Mexico. By Early Postclassic times, however, non-local ceramics appear to have 

originated exclusively from localities within this particular geographic area. Also 

significant is that, throughout the time period, drinking vessels and jars remained the 

primary types of non-local pottery brought to the site and subsequently used in different 

ceremonial and ritual activities and events. These ceramics include a number of 

different styles of service ware and utilitarian jars, which, in most cases, are visually 

distinct from the locally-manufactured functional equivalents. However, the relative 

frequencies of non-local fine ware and coarse ware pottery in different stratigraphic 

contexts within the temple middens provide some evidence that the amount of non-local 

fine ware, and particularly drinking vessels, used in local ceremonial and ritual events 

decreased significantly by Early Postclassic times. In contrast, the amount of non-local 

storage jars brought to the site and deposited as part of these activities appears to have 

increased over time. 

Consideration of the specific archaeological contexts within which non-local pottery 

occurs yields additional insight into the consumption patterns associated with different 

kinds of ceramic deposits. Table 11.3 gives a breakdown of the occurrence of local and 

15 I am hesitant to use the tenn 'imported' as it implies a specific kind of economic behaviour that I am 
un convinced can be assumed as primarily responsible for the occurrence of non-local pottery within these 
depositional contexts. In Mays archaeology, this tenn is often taken to imply that the movement of 
pottery from different manufacturing loci to Lamanai is rooted in market-based exchange and there is no 
evidence to suggest that other distributive mechanisms, such as gift-giving, tribute, or simply pottery 
being brought to the site with its owners, are not involved, given the archaeological contexts of the 
material. 
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non-local ceramics in the different types of ritual/ceremonial deposits according to the 

type of architectural structures from which individual deposits were recovered. As can 

be observed, whilst the large majority of pottery deposited as part of different kinds of 

ceremonial and ritual activity was of local manufacture, non-local pottery also occurs in 

each of the different kinds of ceramic deposits. The temple middens contain the largest 

amount of non-local pottery, and it is also evident that the proportion of non-local 

ceramics is greater in the temple middens than in any of the other deposit types. With 

regard to burials and offerings, it can be observed that non-local ceramics tend to occur 

in burials associated with residential structures, whereas offerings containing non-local 

ceramics tend to be associated with public architecture, including elite residential and 

administrative complexes. This apparent difference in the kinds of structures with 

which burials and offerings containing non-local ceramics are associated may relate to a 

variety of social and ideological factors. But considering the nature of depositional 

contexts concerned, the association of these 'exotic' items with particular kinds of 

architecture might be considered to reflect material expressions of wealth, prestige and 

identity within the context of different kinds of religious and ceremonial events. 

11.3.2. Changes in Modes of Consumption 

Starting in the Terminal Classic period, the appearance of extensive midden deposits 

containing large amounts of pottery, perhaps purposefully broken prior to discard, in 

public areas of the central precinct, not only provides evidence of different depositional 

practices, but also changes in consumption patterns. It has been argued in previous 

chapters (Chapters 2, 6 and 7) that the contents of these middens, as well as their pattern 

of accumulation in relation to the history of maintenance of the ceremonial structures 

with which they are directly associated, suggests that these garbage dumps are the 

product of ongoing ritual and ceremonial activities, perhaps partly of a communal 

nature, that took place in these settings. The fact that at least some of the pottery used 

in these activities appears to have been purposefully broken during or at the conclusion 

of these events (as indicated by fragmentation patterns) is indicative of a particular 

mode of consumption that might not have been as prevalent in preceding time periods. 

The same observation can be made with regard to the appearance of smash-and-scatter 

offerings, and the shift towards the interment of purposely broken pottery in burials, 

albeit with greater certainty, since these practices represent clear departures from earlier 

patterns. When considering that the midden pottery constitutes ceramics permanently 
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T bIll 3 F a e : requencles 0 f I 1\ d d d' t d oca IY pro uce an lmpor e . db t t vesse s summanse 'Y con ex. 
Provenance 

Archaeological Context Local/ 
Non- Non-

Local Non-
local local? 

Total 
local 

Burials ceremonial structure 13 0 0 0 13 

residential structure 26 0 9 I 36 

res idential/admin. structure 20 0 0 0 20 

temple 2 0 0 0 2 

post-abandonment interment 2 0 0 0 2 

miscellaneous burial I 0 0 0 I 

Total 64 0 9 I 74 

Offerings cache - ceremonial structure I 0 0 0 I 

cache - residential structure 0 0 I 0 I 

cache - residential/admin. structure II 0 0 0 II 

cache - temple 25 I 2 0 28 

general - ceremonial structure 0 0 I 0 I 

general - residential structure 4 0 I 0 5 

general - residential/admin. structure. 11 I 4 0 16 

general - temple 5 0 3 0 8 

Total 57 2 12 0 71 

Temple NIO-27 2 13 83 42 17 355 
Middens NIO-9 96 23 5 I 125 

Total 309 106 47 18 480 

Refuse residential structure 3 0 0 I 4 
Deposits residential/admin. structure 10 2 4 0 16 

miscellaneous refuse deposit I 0 0 0 I 

Total 14 2 4 1 21 

Grand 
~ ", ' 

" 444 110 72 20 646 
Total I' 

removed from use as part of possibly large scale ceremonial and ritual events, it seems 

likely that this di ffe rent mode of consumption may have had a signifi cant effect on 

demand as well as manufacturing priorities. The deliberate breakage of pottery as part 

of such activities could have accelerated demand for such pottery since new vessels 

would have been needed for subsequent events and occasions, leading to an increase in 

production (Arnold 1985: 163). In addition, assuming that the timing of such events 

would have been known to members of the community, including potters, the demand 

fo r ceramics might have increased at certain times of the year, thereby stimulating 

increased production, or the production of particular kinds of pottery in anticipation of 
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particular ceremonial occasions or festivities. Arnold (1985: 160) describes a similar 

situation in conjunction with festivities associated with All Saints Day for contemporary 

communities in Yucatan, Mexico and Guatemala. 

11.3.3. The Local Ceramic Repertoire and Shifts in Demand 

Additional changes in consumption patterns are indicated by the appearance of new 

functional classes of pottery vessels in burial, offertory and midden deposits, as well as 

by the loss of stylistic diversity in the fine ware pottery occurring in these deposits by 

Early Postclassic times. The appearance of ceramic drums, whistles, and a range of 

new vessel forms that appear to have functioned, at least in part, as receptacles and 

implements for burning incense and other substances, is reflective of a new demand for 

particular kinds of ceramic items. This new demand relates directly to the use of 

musical instruments and incense-burning paraphernalia in ritual and ceremonial 

activities and hence, is suggestive of innovations or changes in ritual and ceremonial 

practices, which may have initially stimulated the production of these items. The 

disappearance of vases from burial, offering and temple midden assemblages provides 

further evidence of changes in demand and production associated with the use of 

particular drinking vessels in certain rites and ceremonial events. The loss of stylistic 

diversity in the repertoire of fine ware vessels used in ritual and ceremonial activities is 

indicative of a trend towards the consumption of pottery conforming to a particular and 

distinctive set of stylistic traits. Within the context of ceremonial and ritual activities 

ceramics act as vehicles for the expression of cultural values and ideological beliefs and 

ideas (Arnold 1985:158-159). Accordingly, changes over time in their stylistic 

characteristics, decorative embellishment and the nature of design elements and 

decorative treatments reflect changes in the manner in which this information is 

communicated and perhaps, the kinds of ideas being expressed. Viewed from this 

perspective, the preference for particular vessel shapes, as weB as for pottery of a 

particular colour and with particular kinds of decorative embellishment, suggests a 

change in the ideological information conveyed by the pottery used in local religious 

and ceremonial events. It might also be considered to reflect an increased concern for 

consistency and order, at least in terms of the nature of the pottery used in these 

behavioural contexts. 
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11.4. FACTORS CONTRIBUTING TO CERAMIC CHANGE DURING THE 

TERMINAL CLASSIC TO EARLY POSTCLASSIC PERIOD 

Maya scholars have identified four regional-level developments that contributed to the 

dramatic changes in the material and archaeological manifestations of Maya culture that 

occurred during the Terminal Classic to Early Postclassic period: 

I. Military pressures caused by the predatory expansion of northern lowland City 

states, particularly Chichen Itza. 

2. The disruption of networks of exchange, communication and political affiliation 

as a result of the decline and failure of elite culture and socio-political 

institutions in the Maya heartland and the emergence of a new system of trade 

and commerce as part of the expanding influence of northern lowland 

hegemonies such as Chichen Itza. 

3. Population migrations stimulated by ongoing conflicts and instability in areas of 

the southern and northern lowlands. 

4. Ideological shifts relating to the expansion of a regional religious cult, driven by 

elites, that emphasized militaristic proselytism. 

The evidence from sites in northern Belize suggests that individual communities were 

affected differentially by these developments, such that the contributing role these 

factors played in shaping local-level trajectories, either individually or in combination, 

appear to have varied from site to site. As a result, individual community histories 

document different local experiences of internal and external pressures, degrees of 

prosperity, actions and reactions. 

The extent to which these regional-level developments affected community life at 

Lamanai is particularly ambiguous. The archaeological evidence indicates that the 

community was a hive of activity during a time when nearby city centres such as Altun 

Ha and Colha were experiencing decline, abandonment and in the case of the latter, 

militaristic invasion. Construction activities dedicated to the improvement and 

expansion of the ceremonial precinct suggest a time of continued prosperity and socio­

political stability. This general pattern of stability and continuity, however, stands in 

direct contrast to the often striking changes that occur with regard to other aspects of 

day-to-day life such as building procedures, offertory and burial practices, the use of 

public areas associated with large ceremonial structures and material culture, including 
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the stylistic and technological characteristics oflocally manufactured pottery. It is also 

clear that the link between these significant changes and certain regional-level 

developments is less than direct. For example, the structural remains and artifact 

inventories of the time offer no indication that Lamanai ever underwent a militaristic 

invasion, whether as part of the expansion of centres of power based in Northern 

Yucatan, a religious cult driven by the political ambitions of elites, or otherwise. In 

fact, there is no compelling evidence of a defensive community posturing starting in the 

Terminal Classic period, as a response to a perceived external threat, apart from the 

possibility that the new residential structures built in the vicinity of public areas of the 

central precinct represent local families that had moved to this area of the settlement for 

safety reasons. In addition, the large scale construction projects undertaken in the 

ceremonial precinct starting as early as the Late Classic period, together with the 

continued local production of material goods, such as pottery, and subsistence products 

(particularly maize), attest to the ongoing stability of the community's economic and 

socio-political infrastructure. Accordingly, it would appear that any disruptions in 

traditional networks of exchange and political affiliation did not have a particularly 

significant impact on local economic patterns. The question that emerges, therefore, is 

that if it can be demonstrated that certain external pressures appear to have played a 

limited role in the community's developmental trajectory (at least in some respects) 

then what factors did contribute to the changes in local conventions, in both material 

and behavioural sense, during this period? A closer examination of local patterns of 

ceramic production and consumption, in light of certain regional-level developments, 

provides some interesting insight into the kinds of factors involved, from a ceramic 

point of view. 

11.4.1. Evidence of a Reorientation of Politico-Economic Relationships 

Local ceramic economic patterns at sites in northern Belize are considered to have been 

altered significantly during the Terminal Classic to Early Postclassic period due to two 

developments on the regional level: 1) the loss of trading partners as a direct result of 

the economic decline of southern lowland polities situated in the heartland area and 2) 

the expansion of maritime networks of exchange driven by Chichen Itza (Masson and 

Mock 2004). The absence of ceramics deriving from areas of the southern lowlands to 

the south and west of Lamanai in later stratigraphic contexts within the Terminal 

Classic to Early Postclassic sequence offers some evidence that contact and interaction 

with sites situated in this geographic area broke down during the Terminal Classic 
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period. Based on the paucity of ceramics deriving from this area in general, however, it 

would appear that the flow of southern lowland pottery into the local community (at 

least into the central precinct) was quite limited to begin with. Consequently, a 

disruption or cessation of economic relations with sites situated in and bordering the 

heartland area would have had little impact on the local ceramic economy. In 

comparison, the presence of ceramics deriving from areas to the north of Lamanai in 

both early and late stratigraphic contexts within the ceramic sequence indicates that 

economic contacts or interaction with sites situated in this particular area of the lowland 

region continued into the Early Postclassic period. Nonetheless, as with pottery that 

originated from areas to the south and west of Lamanai, the evidence suggests that the 

volume of ceramics coming into the community from sites in the north was quite small, 

with no evidence of a substantial increase by Early Postclassic times. When 

considering Lamanai' s potential involvement in trade networks stimulated by the 

expansion of northern lowland hegemonies such as Chichen Itza, the ceramic evidence 

has two major implications. Firstly, whatever contacts and interaction the community 

had with areas to the north were firmly in place by the early part of the Terminal Classic 

period. Secondly, there is no indication that economic interaction with this area of the 

lowland region became more intensive by Early Postclassic times. Hence a 

reorientation of the local ceramic economy towards the north in conjunction with a 

growing participation of the local community in maritime trade networks, as has been 

suggested for other sites in northern Belize (e.g. Progresso Lagoon, Caye Coco and 

Saktunja) (Masson and Mock 2004), is not demonstrated based on the ceramic 

evidence. The rarity of trade wares such as Slate ware, Fine Orange ware and Plumbate 

ware at Lamanai, the occurrence of which is generally seen as direct evidence of 

participation in trade networks driven by interests based in the northern lowlands, lends 

additional support to this conclusion. In fact, the ceramic evidence might also be 

viewed as a sign that Lamanai' s commercial connections to the north operated on a 

relatively limited scale. What seems to be fairly clear is that the emergence and 

expansion of these new trade networks had little effect on local patterns of ceramic 

consumption and, hence, demand, at the very least as concerned the central precinct and 

adjacent residential areas. 

11.4.2. Evidence of the Presence of Immigrants 

The population movements that would have been triggered by ongoing conflicts and the 

economic decline of polities and city centres situated to the north, south, east and west 
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of Lamanai, begs the question of whether the community accepted refugees. The 

strongest ceramic evidence that suggests the presence of immigrants at the site is the 

sudden appearance of a new tradition of coarse ware manufacture during the Tenninal 

Classic period. There are two factors that suggest that the emergence of this new 

tradition relates to the influx of immigrants into the local community. Firstly, this 

approach to coarse ware manufacture involves raw material resources that had not been 

exploited previously by local potters, but similar clays were apparently used for coarse 

ware manufacture in other areas of northern Belize, particularly in inland areas adjacent 

to the Caribbean coast (as indicated by petrographic analysis). Secondly, the location of 

these clays in inland areas on the opposite side of the New River Lagoon, poses certain 

logistical challenges to their use. The successful manufacture of pottery using these 

new clays would have required knowledge of their behaviour at different stages of the 

manufacturing process, as well as how their natural properties could be altered and 

manipulated to best advantage. It is entirely possible that potters already working in the 

vicinity of Lamanai could have acquired this knowledge through experimentation. 

However, they would have had to have expended a considerable amount of time and 

effort to exploit these sources, when clays that they were already familiar with were 

abundant in the immediate vicinity of the settlement. It seems more likely, therefore, 

that the potters who used these particular clays chose them based on prior knowledge 

and experience with similar raw materials. Since these clays only occur in areas of Pine 

Ridge savannah, it would have been readily apparent where they occurred in the local 

area. It is well documented ethnographically that potters moving into a new area tend to 

seek out clay resources similar to those with which they are most familiar (e.g. Day 

2004). Given the possibility that during the Terminal Classic period potentially large 

groups of people, which undoubtedly included potters, were in search of stable 

surroundings in which to re-establish themselves, the emergence of a significantly 

different way of producing utilitarian pottery at Lamanai might reflect this type of 

behaviour. This change in local patterns of pottery production, therefore, may reflect 

the influx of immigrants who brought with them a substantially different way of making 

coarse ware pottery. 

11.4.3. Changes in Religious and Ceremonial Practice 

The different ceramic depositional patterns that arise during the Terminal Classic period 

provide compelling evidence of a significant change in religious and ceremonial 

practices, particularly as concerned the appropriate treatment and function of the pottery 
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used within different contexts of ritual and ceremonial activity. The rarity of the 

various trade wares postulated as material markers of participation in a regional cult 

driven by a network of elites dedicated to the proliferation of a new, formalized system 

of beliefs, practices, imagery and religious paraphernalia, suggests that these changes 

cannot be simply put down to a strong influence that came from outside of the local 

community. Rather, there are many aspects of the material record that suggest that this 

is a local phenomenon. For instance, the general focus of construction activities centred 

in the central precinct, as well as the accompanying changes in the patterns of use of 

communally-built structures and public areas, appear to have been predicated on the 

establishment and maintenance of physical links between the past and present, as well 

as the affirmation of traditional religious beliefs. The placement of new ceremonial 

structures and facilities, including a ball court, literally in the shadows of buildings that 

were major sites of ceremonial activity in the Classic period and earlier, would have 

generated a strong visual and psychological sense of continuity in the built setting of 

religious and ceremonial events, despite changes in the actual physical surroundings and 

specific aspects of ritual practice. Likewise, the interment of numerous burials within 

newly built ceremonial and administrative structures might be considered to reflect a 

particularly public form of ancestor veneration that, apparently, was not as prevalent in 

preceding time periods (c.f. McAnany 1995). Occupying a prominent place within the 

built environment, these interments are strong public expressions of the bonds between 

past and present members of the community, as well as the active role of the ancestors 

in perpetuating prosperity among their living descendants (Marcus 2000). The active 

creation and maintenance of such links through the built settings in which ceremonial 

and ritual activities took place can be viewed as a material manifestation of Lamanai's 

individual community history, fostering a sense of community identity deriving from 

shared experiences (past and present) and a common social memory (Joyce and Hendon 

2000). 

As the physical remains of the events and occasions through which shared experiences 

were created, ceramic depositional patterns provide additional insight into the 

motivations and concerns that lay behind certain changes in ritual practice. Viewed 

from this perspective the deliberate breakage of pottery used in religious and ceremonial 

events might be interpreted as acts of 'enchainment' - i.e. a means of creating and 

maintaining an active bond between people, places and a shared experience predicated 

on material culture (Chapman 2000:226). There is good evidence to suggest that within 
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the contexts of burial and offertory ceremonies participants in these events retained or 

removed fragments of the pottery deliberately broken as part of associated rites. This 

practice might be viewed as a practical attempt to permanently rid the objects involved 

in religious acts of any potentially harmful powers they possess when complete. 

However, an integrating function would appear to be more in keeping with the 

considerable effort expended in establishing physical expressions of the important link 

between activities and people of the past and present through the manipulation of public 

architecture. Following Chapman's argument for the centrality of such acts in the 

creation and maintenance of a shared sense of community identity and history, the 

sudden appearance of large midden deposits dominated by deliberately broken pottery 

on the physical boundary between ceremonial structures and public plazas capable of 

accommodating large assemblies of people, might be viewed as another instance of 

enchainment. In this case, however, bonds are created through the intentional 

deposition of the remains of activities in which the wider community participated 

(either directly or indirectly) at strategic, highly visible locations. As permanent 

fixtures within public areas of the settlement set aside for ceremonial and ritual activity, 

these deposits would have served as a constant visual reminder of the shared experience 

of participating in religious and ceremonial events or, alternatively, of active efforts 

undertaken to protect or ensure the interests and wellbeing of the community. 

Changes in local patterns in the production of the fine ware pottery used in ritual and 

ceremonial activities also suggest changes in practice, which might be considered to 

reflect a new emphasis or increased concern relating to the creation and active 

maintenance of a shared community identity. If manufacturing procedures can be 

regarded as material expressions of group identity, then changes in local patterns of fine 

ware production would appear to suggest a shift towards a community focus. The 

replacement of multiple distinct local approaches to fine ware production by a single, 

more generalized approach characterized by high internal variability is suggestive of a 

subsuming of individual expressions of group identity in favour of a shared community­

level identity. From the standpoint of vessel design, the development of a more 

generalized approach to pottery production by Early Postclassic times would appear to 

reflect the emergence of a shared set of ideas not only with regard to what fine ware 

pottery ideally should look like, in terms of its colour and basic morphological and 

decorative characteristics, but also what their fabrics should contain. The inclusion of 

grog temper in all fine ware pottery produced locally by the Early Postclassic period 
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might be considered to reflect new ideas concerning a vessel's 'substance'. Whilst the 

use of grog has several material advantages (e.g. if made from the same clay as the 

ceramic body it has the same thennal expansion rate, which has benefits during firing) 

(Rice 1987c:407; Arnold 1985: 24; Rye 1976: 114-115), it is also recognized as an 

important social practice. Chapman (2000: 54) describes the use of grog as a means of 

"presencing the past through the incorporation of old or ancestral material culture into 

currently used ceramics" (see also Rainbird 1999). The inclusion of grog, therefore, 

acts as another fonn of enchainment. The fact that grog does not replace other fonns of 

temper, but instead, was added alongside tempering materials that have a long history of 

use at the site, provides some evidence that the choice to include grog may reflect 

ideological, as opposed to purely practical considerations. Observations made by early 

Spanish explorers that visited the Maya area lend some support to this interpretation. 

For example, Chuchiak (2004) reports that Captain Ruiz de Arce observed that Maya 

potters incorporated crushed fragments of censers deliberately broken as part of 

ancestor veneration rituals into the new censers they made for subsequent ceremonies. 

Chuchiak also reports that Captain Ruiz de Arce observed that potters did this because 

they believed that the new censers would not function properly in these rituals if they 

did not contain pieces of vessels used in previous rituals. Whilst it can not be 

demonstrated that this actual practice has roots in the Tenninal Classic period, the fact 

that grog tempered fine ware becomes prevalent during the same time period that the 

deliberate breakage of pottery included in offerings and burials become the standard 

practice suggests a strong connection between this technological innovation and this 

change in ritual practice. 

A final issue concerns the inception of new ideas surrounding the decorative treatment 

of fine ware vessels used in religious and ceremonial events, particularly those that took 

place at ceremonial structures. The shift towards the manufacture of orange-slipped 

fine ware with elaborate decorative embellishments marks the movement of decorative 

imagery from the interior surface of the vessel to the exterior surface. When decorative 

images are placed on the inside of a vessel they can only be fully appreciated by those 

who handle the vessel directly, whereas decoration placed on a vessel's exterior can be 

seen and appreciated by a wider audience. Accordingly, this change in the placement 

and nature of decorative images may reflect an important change in the nature of 

audience that was meant to see these images when the vessels were used in particular 

social and/or ritual contexts. The high visibility of the ideological infonnation 
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conveyed on these vessels, together with the formalized nature of decorative elements 

and their content, may suggest that an underlying intention (conscious or subconscious) 

was to enable a wider segment of the population to share and participate in the beliefs 

and ideas communicated through the use of pottery in particular events and activities, as 

well as the messages it communicated, both literally and symbolically. The 

introduction of ceramic instruments and a range of incense burning paraphernalia into 

these same contexts of religious and ceremonial activity might also be considered to 

suggest a new emphasis on large communal gatherings, reflecting an elaboration of 

ritual performance aimed at enhancing the personal and sensory experience of a wider 

audience of participants and observers. 

11.5. INTRA-COMMUNITY DYNAMICS CONTRIBUTING TO 

CONTINUITY AND CHANGE IN THE LOCAL MATERIAL RECORD 

When the ceramic evidence is situated within a broader framework and community­

based activities and regional-level developments and potential pressures, there are two 

main factors that can be identified as contributing to changes in local patterns of 

production and consumption at Lamanai: 1) the movement of immigrants into the local 

area and 2) an intra-community dynamic relating to an ideological shift on the local­

level. Changes in patterns of local pottery production and the use and depositional 

patterns of ceramics within contexts of ritual and ceremonial activity suggest an 

increased emphasis on creating and establishing bonds between the past and present, as 

well as between places, people and their shared experiences and social linkages. 

Material-human interactions, particularly with regard to ceramics, formed an important 

conduit through which these ideas and concern were expressed. It would appear that at 

the root of these community patterns lay a new concern for fostering and maintaining a 

shared community identity, history and social memory, which was enacted through both 

repeated practices and the manipUlation of material culture and the built environment. 

The ceramic evidence suggests that pottery constituted an important medium through 

which these ideas were conveyed and perpetuated, and that large, public gatherings 

were perhaps a means through which they were communicated. 

Chapman (2000) and others (e.g. McAnany 1995, 1998; Brumfiel and Fox 1994) have 

observed that these kinds of emphases or strategies often come into view 

archaeologically at times of crisis and socio-political change. The function or intention 

of these acts and endeavours is to foster community integration and solidarity, 
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constituting a symbolic breaking down of social differences (real or perceived) in 

favour of a common and shared identity. In state-level societies, such strategies are 

often employed by the ruling class or competing factions to legitimate, maintain and 

expand claims to authority, power, privilege and influence (c.r. Pohl and Pohl 1994). 

At Lamanai, however, the evidence suggests that the new emphasis on enchainment and 

community integration relates to other factors, which are at least partly tied to changes 

in the local population. For example, there is no compelling evidence that these efforts 

and concerns were motivated specifically by elite interests, as indicated by the striking 

pattern of socio-political and economic stability over the course of the Terminal Classic 

to Early Postclassic period. On the other hand, the ceramic data provides evidence of 

immigrants moving into the local area, as well as ongoing contacts with, if not the 

physical presence of, people/groups from other areas, as suggested by the occurrence of 

non-local pottery, particularly storage jars within the temple middens. The presence of 

outsiders, at least some of whom were new residents, suggests that the situations of 

crisis, instability, economic decline etc. faced by other communities would have been 

well known to the people living under comparatively stable and prosperous conditions 

at Lamanai. One way of responding to any perceived threat to the local community 

would have been to ensure a continuing mutual support of the gods, the ancestors and 

other members of the community (new and old) through ritual performance and through 

acts and endeavours directed at solidarity and enchainment. Set within this broader 

frame of reference, therefore, local shifts in ideology, ritual practice and the nature of 

associated material culture might be seen as a practical local response to changing 

community dynamics and shifting world conditions. 
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CHAPTER 12 

CONCLUSIONS AND FUTURE RESEARCH 

12.1. A SUMMARY OF RESEARCH AND MAIN CONCLUSIONS 

This study has assessed the nature and interrelationships of physical, technological and 

functional variation among Terminal to Early Postclassic ceramics at the site of 

Lamanai, as well as their depositional patterns within contexts of ceremonial and ritual 

activity. It has examined the technological and provenance characteristics of different 

stylistic and functional categories of pottery comprising the Terminal Classic to Early 

Postclassic ceramic assemblage and has documented temporal trends in the stylistic and 

technological characteristics of locally manufactured and non-local pottery. This 

detailed examination of the physical evidence has been situated alongside a contextual 

analysis, on both the local and regional levels, of the wider cultural and environmental 

setting within which Terminal Classic to Early Postclassic pottery was made, circulated, 

used, and finally, deposited as part of religious and ceremonial activities and events that 

took place within the community at Lamanai. This contextualization of the material 

evidence within a wider framework of material-human interactions has enabled a 

comprehensive reconstruction of community-level patterns of ceramic production and 

consumption that is mindful of the synergistic relationship between creative processes, 

as learned practices, the material and social necessities of society and practical and 

environmental considerations and constraints. Integrating the physical, archaeological, 

environmental and cultural evidence has enabled a consideration of the material, 

economic and symbolic representational aspects of emergent patterns and variation in 

the local material record. 

This study has demonstrated the high level of insight and interpretative resolution that 

can be achieved when multiple analytical techniques and independent lines of evidence 

are combined within a single research programme brought to bear on a specific 

archaeological problem. The results of the study have revealed that ceramic economic 

patterns at Lamanai during the Classic to Postclassic tradition depart significantly from 

conventional characterizations. Moreover, the material evidence has brought to light a 

significantly different picture of the nature of and factors contributing to ceramic 

change than is accounted for in current explanatory models. 
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The specific findings of different aspects of this study have been reported at the 

conclusion of each chapter. The following presents a summary of particular points of 

interest. 

12.1.1. Pot-making within the Local Environment 

The results of the geological survey of raw material resources available in the local area 

has revealed that significant compositional variation exists among local clays, as well as 

the existence of different forms of calcite and limestone. Clays formed in different 

geological and environmental contexts within the local area can be discriminated both 

petrographically and chemically and, therefore, provide a basis for differentiating 

ceramic fabrics based on their raw material ingredients. A thorough review of the 

geological literature concerning northern Belize and adjacent areas, viewed in concert 

with the results of the local geological survey and the thin-section analysis of the 

pottery, has demonstrated the potential for ceramics made using different raw materials 

to be discriminated, and their provenances, either identified or approximated through 

thin section analysis. 

Considered in light of the information generated by the local geological survey, the 

results of the petrographic analysis demonstrate that ancient potters chose specific raw 

materials for pottery manufacture, indicating that they had considerable knowledge of 

environmental resources. It is also evident that they possessed in depth knowledge of 

the physical properties of local clays and how they could be manipulated and used 

successfully in combination with tempering materials, despite their more problematic 

natural properties. 

12.1.2. Stylistic Trends within the Terminal Classic to Early Postc1assic 

Ceramic Sequence 

• Among the fine ware, there is a general loss of diversity in surface treatment. 

The early part of the sequence comprises multiple surface treatment groups, 

characterized by different slip colours and decorative techniques. By Early 

Postclassic times, however, all pottery is orange-slipped with primarily incised 

and hand-modelled decorative embellishments. 

• There is a general increase in the morphological complexity of fine ware 

pottery. By Early Postclassic time vessel forms often display a complex body 
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geometry, further elaborated through the addition of appliques, supports, 

appendages and flanges. 

• New vessel forms are introduced into to the local ceramic repertoire (both fine 

ware and coarse ware) during the Terminal Classic period. 

12.1.3. Paste Technology and Provenance 

• The majority of vessels comprising the assemblage are oflocal manufacture. 

• Four different local traditions of paste-making were identified: Crystalline 

Calcite-Tempered, Sandy-Sascab Tempered, Grog-Mixed Carbonate and 

Quartz-Sand, and the Crystalline Calcite-tempered tradition contains at least 

four slightly different approaches to paste preparation based on different raw 

material ingredients. 

• Early pastes contain rock temper, whereas by Early Postclassic times they 

contain both rock temper and grog. Later pastes are also comparatively fine­

textured, suggesting a more careful or rigorous processing of raw material 

ingredients by this time. 

• Locally-manufactured and non-local pottery can be discriminated 

petrographically and, in some cases, chemically. The results of the study show, 

however, that the relationship between mineralogical, geochemical and stylistic 

variation within the assemblage is very complex. 

• Only a small proportion of the ceramic comprising the assemblage analysed was 

found to be of non-local origin. During the early part of the sequence non-local 

pottery can be connected geologically to several different areas of the lowland 

region, including the Maya Mountains area, inland areas of northern Belize, 

extending into southern Yucatan, coastal areas to the north of the site and, 

possibly, Central Peten. By early Postclassic times non-local ceramics derive 

exclusively from areas to the north of the site, extending into southern Yucatan. 

• Chemical variability within the local ceramic assemblage can be attributed to 

both provenance and technology. Discrimination of these two factors in the 

interpretation of the chemical data set would have been difficult, if not 

impossible, without a detailed knowledge of the geological and technological 

characteristics of the pottery, especially as concerns mineralogically similar 

fabrics. 
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12.1.4. Decorative and Firing Technology 

• There is a general shift in the technology of decoration of fine ware pottery 

away from painting and the manipulation of slips to achieve desired colouring 

effects and towards a technology centred on the use of one colour and decorative 

embellishments achieved through post-slip-pre-firing incision and the addition 

of hand-modelled appliques and appendages. 

• All of the pottery analysed by SEM share two technological characteristics: I) 

similar clays were used to make the ceramic body and the slip and 2) maximum 

firing temperatures rarely exceeded 8S0·C. 

• Differences in decorative technology and firing methods tend to correlate with 

differences in composition, but often not with stylistic differences. 

12.1.5. Shifts in Local Patterns of Ceramic Production and Consumption 

• Multiple local approaches to pottery manufacture characterized by a high level 

of internal consistency give way to a more general approach that is characterized 

by a specific set of general stylistic and compositional traits, but also a high 

level of technological inconsistency. 

• The Terminal Classic period marks the appearance of large midden deposits 

containing deliberately broken pottery in the immediate vicinity of ceremonial 

structures, indicating a significant change relating to modes of pottery 

consumption. This pattern of behaviour might have had a significant effect on 

demand and manufacturing priorities at certain times of the year. 

• A shift towards the inclusion of deliberately broken pottery In burials and 

offerings as opposed to whole vessels, indicating changes in ritual practice. 

• The emergence of new vessel forms during the Terminal Classic period and the 

predominance of fine ware pottery displaying a particular set of stylistic and, 

possibly, compositional characteristics by Early Postclassic times point to a 

significant shift in patterns of production and demand. 

• There is a basic congruence in the fine ware pottery used in different kinds of 

religious and ceremonial activities and events. 

• Nearly all of the non-local vessels used in local ceremonial and ritual activities 

are drinking vessels and storage jars. 
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• The results of the study reveal a significantly different picture of local ceramic 

economic activities and the factors influencing ceramic change during the 

Terminal Classic to PostcIassic transition than current models maintain. 

• There are two primary factors that appear to have contributed to shaping local 

patterns of ceramic production and consumption: firstly, the movement of 

immigrants into the local area and, secondly, a shift in local ideology reflecting 

a new emphasis on enchainment and community solidarity and integration. 

12.2. FUTURE RESEARCH 

The results of this study demonstrate the detailed information that potentially could be 

brought to light through similar studies of site assemblages, context-specific or 

otherwise, for all periods of Maya cultural development. Ceramic studies that 

incorporate an assessment of vessel technology using scientific techniques are slowly 

increasing in prevalence, and as the findings of the present study have indicated, there is 

still much to learn about myriad aspects of Maya ceramic technologies and 

manufacturing techniques. The level of insight that can be gained through such studies, 

however, would be enhanced greatly by a contextual approach to analysis and 

interpretation of the physical evidence. As this information base builds, a greater 

understanding of the spatial and temporal dimensions of ceramic variation at 

successively higher scales of analysis will be achieved, providing a powerful tool for 

investigating a range of issues concerning economic and social interactions among the 

lowland Maya, as well as the nature and technical logic of their material culture. 

Specific areas of research that arise directly out of the present study are as follows: 

Concerning Local and Regional Patterns of Ceramic Production and Consumption 

• Detailed studies aimed at the reconstruction of local patterns of ceramic 

production and consumption during the preceding Classic period at Lamanai, as 

well as time periods following the Early Postclassic, focussing on similar 

cultural contexts. 

• A similarly detailed study of Terminal Classic to Early Postclassic ceramic 

deposits associated with elite and commoner domestic contexts at Lamanai. 

• Regional-level studies focussing on the provenance and technology of specific 

styles (types) of Terminal Classic to Early Postclassic pottery. Based on the 

results of the current study, particularly significant insights could emerge 
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through studies focussing on Early Postclassic orange-slipped and incised 

pottery and coarse ware pottery (sandy-pasted and calcite-tempered). These 

studies should be undertaken in concert with a survey of the raw material 

resources, especially clays, available in the vicinity of the sites included in the 

study. 

Specific Analytical and Experimental Research 

• The results of this study suggest that local paste preparation techniques used in 

fine ware production were highly complex, possibly involving refinement of 

natural clays and, in some cases, the addition of multiple tempering materials. 

Our current understanding of these procedures and how they relate to the 

appearance of ceramic fabrics under the microscope, as well as their chemistry. 

would be advanced substantially by experimental studies on local raw materials 

aimed at the reconstruction of the specific techniques involved in the 

manufacture of different types of local fabrics. The results of such studies 

would be of great value as they have a direct bearing on our ability to interpret 

petrographic and chemical data sets. 

• Decorative techniques and firing methods are two aspects of Maya ceramic 

technology that have been seldom investigated in detail using scientific 

techniques. SEM analysis of only a small sample of the Terminal Classic to 

Postclassic pottery at Lamanai has revealed that considerable variation exists in 

surface finishing techniques, paint and slip compositions and body 

microstructures, among both locally produced and non-local ceramics. In 

addition, our understanding of certain surface treatments, such as those 

involving a resist technique, would benefit greatly from more intensive and 

detailed examination by SEM. 
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