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THE 2006 SEASON OF INVESTIGATIONS

Between June and August 2006 the Belize Valley Archaeological Reconnaissance
(BVAR) Project conducted its nineteenth field season under the direction of Dr. Jaime
Awe. During the season the bulk of the work was focused on the Caves Branch
Rockshelter and Cahal Pech (see map overleaf).

Dr. Gabriel Wrobel and James Tyler continued work at the Caves Branch
Rockshelter, excavations re-initiated the previous season. These excavations were aimed
at evaluating principal periods of utilization of this mortuary site and generating a
demographically-representative skeletal population. In addition, a reconnaissance
program was launched in the Caves Branch Valley in search of additional rockshelter
sites. The Deep Valley Rockshelter site was deemed particularly promising and was thus
mapped and tested by excavations (Hardy & Wrobel, this volume). As part of this
reconnaissance the monumental Deep Valley 2 surface site was the subject of intensive
explorations (Jordan & Wrobel, this volume).

Bryan Haley continued his geophysical prospection, this time focusing on the
plazas of Xunantunich and Cahal Pech (Haley, this volume). Tracy Sweely returned to
Baking Pot to follow-up with test excavations on electromagnetic surveys conducted in
search of buried “hidden mounds” (Sweely, this volume).

The previously uninvestigated northeastern portion of the monumental epicenter
of Cahal Pech (Plaza H) was the focus of excavations aimed at clarifying the architecture
and function of this area. These excavations resulted in the unexpected discovery of a
rich Terminal Classic tomb.

The Pook’s Hill investigations (1999-2005) have generated a wealth of
archaeological materials from expansive horizontal stripping. Since the cessation of
excavations in 2005 much of the archaeological remains are now the focus of detailed
and on-going analyses. Some of the preliminary results of these analyses are presented
here, with James Stemp providing a comprehensive review of the non-obsidian chipped
stone assemblage (Stemp, this volume); Geoffrey Braswell studied the obsidian
assemblage from the site (Braswell, this volume); Christopher Morehart has analyzed the
carbonised paleobotanical remains recovered as carbon samples and as light fractions
from floated soil samples (Morehart, this volume); and Isabel Villasefior has subjected
plaster and limestone samples to a wide gamut of laboratory analyses including
microscopy, petrography, spectrometry, spectroscopy and X-Ray fluorescence
(Villasenor & Helmke, this volume).

The success of the 2006 season relied on the efforts and collaboration of many.
On behalf of the project we would like to thank the Institute of Archaeology and the
National Institute of Culture and History for granting us a permit to conduct the research
described in this volume. The staff of the Institute of Archaeology has been exceedingly
helpful and we extend our appreciation for all their continued assistance along the way.

At the University of Mississippi we had the support and technical assistance of the
Office of Research and Sponsored Programs.
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In San Ignacio we owe a special thank you to the proprietors and staff of the
Cahal Pech Village. We value their help, appreciate their patience, and thank them for
giving us a home. Particular thanks to Dan and Miriam Silva, Lenny Wragg, and their
staff.

Despite the challenges of the field season, every member of the BVAR staff was
exceptional in their professionalism, and never lacking in their dedication. Indeed, none
of the work described herein could ever have been accomplished without their devotion
and perseverance. For all these qualities and their ability to laugh at adversity, we would
like to thank José “Jim” Puc, Nazario Puc, Gilberto Puc Jr., Rafael Guerra, Myka
Schwanke, Bryan Haley, Norbert Stanchly, and James Tyler. Myka Schwanke and
Rafael Guerra deserve special thanks for their invaluable assistance in efficiently
handling matters of logistics and recruitment.

We would also like to thank the students of the BVAR field school, particularly
(in alphabetical order): Jessica Hardy, Jill Jordan, Nicole Minkin, Colleen Milligan,
Gwendolen Raley, and Danielle Tanguis for their enthusiasm and hard work.

Finally, we are especially grateful to our families for their love and patience
during our long absences as well as for all their support and assistance.

Christophe Helmke — Copenhagen, Denmark
Gabriel Wrobel — San Ignacio, Belize

Jaime Awe — San Ignacio, Belize
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Figure 13. Sample PKH-PI-022. Left: lump of binding material high in sulphur (likely gypsum). Plane
polarized light. Scale bar: 1mm. Right: Dark grey matrix rich in sulphur, light grey aggregates rich in
calcium (see Table 4). Backscattered electron image. Scale bar: 1 mm.

The reasons for using gypsum instead of lime may be related to the energy that is
required to calcine these materials. Whereas lime is produced after burning limestones
above 900° C, gypsum only requires 150-200 °C (Kingery et al. 1988) and it is therefore
a less energy-demanding alternative that requires smaller amounts of fuel. Another reason
may be related to the hardening process, since adding some gypsum to the lime mixture, a
practice known as “gauging” speeds up the setting times (Radcliff 1997). Although
gypsum is relatively soluble in water, it can be employed over architectural surfaces
protected from the rain.

Fossils

Occasionally it is possible to discern fragments of fossils (foraminifera) within the
lime matrix, indicating that lime was produced with fossiliferous limestones. This
evidence also shows that the burning temperature was not sufficiently elevated to burn
the fossils, which char at a slightly higher temperature than the micritic cement which
they are embedded. The observation of unburnt fossils in lime plasters has also been
reported by Goren et al. (1991). Fragments of fossils were observed in samples PKH-PI-
001, PKH-PI-007, PKH-P1-009, PKH-PI-010 and PKH-P1-013 (see Figure 14).

The presence of fossils in the plasters suggests that fossiliferous limestones were
favoured over other types to produce lime. However, it is also possible that other porous
micritic types of limestone were also used, such as the type represented by PKH-Li-4,
although these limestones would not exhibit residual and diagnostic characteristic
features, as they burn easily given their micritic texture, losing their morphological
characteristics.
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Figure 14. PKH-PI-010. Fossil within the lime matrix. Scale bar: 0.5 mm. Crossed polars, scale bar: 0.5
mm

Substrate of plasters

In some cases, underlying stone fragments that constitute architectural surfaces
were observed in cross section views of the samples. These substrates were seen in
samples PKH-PI-015 and PKH-PI-022, the former with a fragment of crystalline
limestone, and the latter with a fossiliferous limestone, corresponding to the stone types
previously described, and which supports that such stone types were selected for a variety
of architectural purposes (see Figure 15).
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Figure 15. Left: Sample PKH-P1-015. Plaster applied over crystalline limestone. Crossed polars. Scale bar:
1 mm. Right: Sample PKH-P1-022. Plaster applied over a fossiliferous limestone. Crossed polars. Scale bar:
1 mm.
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Elemental analysis of plasters (EDS)

Eight plaster samples were analysed by means of energy dispersive spectrometry
(EDS) attached to the scanning electron microscope. Elemental analyses show that the
plasters are highly calcitic, reflecting the composition of local limestones. Silicon
content is sometimes considerably high, as in sample PKH-PI-012. This is likely related
to quartz grains observed by petrography, as well as impurities in the lime mixtures, such
as clays. It is also worth noticing the high content in sulphur of the matrix in sample
PKH-P1-022, which may indicate the presence of gypsum, as discussed above.

Sample MgO | ALO; SiO, SO; Ca0O | Fe,O; | SnO, Sum
PKH-P1-007 * 0.0 1.9 6.7 0.0 0.4 91.1 0.0 100.0
PKH-P1-007 B 1.3 0.0 14 0.0 97.3 0.0 0.0 100.0
PKH-PI-010 B&P 0.0 0.0 2.7 0.0 96.4 0.8 0.0 100.0
PKH-P1-010 4P 3.1 0.3 6.5 0.0 88.4 0.0 1.8 100.0
PKH-P1-012 B 0.9 1.7 6.6 0.0 90.8 0.0 0.0 100.0
PKH-PI-012 F 0.0 0.0 15.2 0.0 84.8 0.0 0.0 100.0
PKH-P1-012 P 0.0 1.2 6.4 0.0 91.5 0.9 0.0 100.0
PKH-P1-0118 0.0 0.0 6.1 0.0 92.4 0.0 1.5 100.0
PKH-P1-014 B 0.4 0.5 1.8 0.3 97.0 0.0 0.0 100.0
PKH-PI-014 © 0.0 0.0 2.1 0.0 95.8 0.0 2.0 100.0
PKH-P1-014 H 0.6 0.0 0.0 0.0 99.4 0.0 0.0 100.0
PKH-PI-016 B&P 0.0 0.0 8.0 0.0 89.9 0.0 2.1 100.0
PKH-P1-021 B 0.0 0.0 53 0.0 94.7 0.0 0.0 100.0
PKH-PI-022 ¢ 0.0 1.4 2.1 56.1 40.4 0.0 0.0 100.0
PKH-P1-022 0.0 0.3 0.0 0.0 99.7 0.0 0.0 100.0
Standard material (BCS 393) 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0

Table 4. Normalized results of semi quantitative elemental analyses, as shown by EDS (%). A: Red
particle in red pigment layer; B: bulk analysis; C: lime lump; D: upper layer; E: lower layer; F: middle
layer; G: matrix; H: aggregate.

ANALYSIS OF PIGMENTS AND COLOURED SURFACES

Red paint pigment layers were observed in samples PKH-PI-003, PKH-PI-004,
PKH-PI-005, PKH-PI-006, PKH-P1-007, PKH-P1-008 and PKH-P1-010, their thickness
varying between 100 and 500 um. Multiple applications of coloured layers were also seen,
as in sample PKH-P1-007, where a reddish layer with big lime inclusions is overlain by a
thinner red layer (see Figure 16).

As mentioned above, sample PKH-PI-010 also shows two thin red paint layers,
but in this case clearly divided by the application of a lime plaster. The lime plaster
shows a pink colour, with visible inclusions of hematite, very likely representing a
coloured preparation substrate for the red paint layer (see Figure 17).
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Figure 16. PKH-PI-007. Red pigment layers. Reflected polarized light. Scale bar: 1 mm.
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Figure 17. PKH-P1-010. Application of paint layers, clearly divided by plasters. Note the pinkish colour of
the plaster layers and the inclusions of hematite. Reflected polarized light. Scale bar: 1 mm.
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Raman Spectroscopy was employed for the characterization of pigments. The
pigment in the red paint layers of samples PKH-P1-003, PKH-PI-004 and PKH-PI-008
proved to be hematite, since the red layers show characteristic peaks at 226, 249 and 411
cm-1, which corresponds with peaks previously reported for hematite (see Sendova et al.
2005), (see Figure 18). Additionally, SEM-EDS showed that the red pigment of sample
PKH-PI-007 is high in iron, also indicating hematite (see Table 4).
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Figure 18. PKH-PI-008. Raman spectrum of red pigment with characteristic peaks of hematite.

Hematite was a widely used pigment in the Maya area that was employed to
decorate architectural surfaces. It occurs abundantly in the numerous faults of southern
Belize, where large-scale exploitation of this mineral might have taken place (Graham
1987:756).

Calcite was also identified with Raman Spectroscopy by the presence of a peak in
712 and 1086, which can represent that the painting technique made use of lime as a
means of binding the pigments, although it can also be related with the lime from the
underlying plaster.

Regarding the blackened surfaces in samples PKH-P1-013 and PKH-PI-014, PKH-
P1-015 and PKH-PI1-021, the presence of graphite was confirmed by the identification of a
peak in 1580 (cm-1), which is the disordered arrangement of carbon. However, the other
characteristic line of graphite, which is reported around 1360 (Vidano and Fischbach
1978, Ferrari and Robertson 2006, Tamor and Vessell 1994, Tunistra and Koening 1970),
is visible at 1335.

No cellular structure is visible when the blackened plaster is scraped off and
subsequently observed under petrography, which indicates that it is very likely soot
material instead of black carbon pigment (see Eastaugh et al. 2004:88). Furthermore, as
can be seen in Figure 19, there is no clear evidence of a paint layer over the surface.
Instead, a blackened area is observed across the plaster’s strata, suggesting that the
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material was subjected to exposures of soot, and that the plaster has been blackened by
very fine particles of graphite that are not possible to detect with optical microscopy (see
Figure 19).
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Figure 19. PKH-PI-013, Cross section of blackened plaster with no clear presence of paint layer,
suggesting the presence of soot material. Scale bar: 0.5 mm.

The fact that the plasters are blackened by soot, without the clear presence of
paint layers is related to the use Structure 1B as sweatbath. This structure has been
documented by Helmke and Awe (2005), who have described charred plaster and
cracking of the hearth as a consequence of fire exposures. In turn the presence of soot-
blackened plaster surfaces and fire-cracked hearth stones inside the sweatbath
demonstrate that fires were used to heat the sweatbath, rather than heating stones outside
and subsequently carrying them, as has been suggested by replicative experiments at
Piedras Negras (Houston et al. 1998: 45-46).

CONCLUSIONS

Characterisation of stones from Pook’s Hill revealed the presence of different
types of facies, including fossiliferous, intramicritic and pelmicritic limestones, as well as
a red crystalline limestone.

Fragments of fossils were observed in many of the samples, which indicate that
fossiliferous limestones were employed for the production of lime, and that the burning
temperature was not high enough to calcine them completely. However, other porous
micritic types of limestone may have also been used, although they would not have left
any characteristic features behind.
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Underlying substrates of plasters were also observed, with the identification of
crystalline limestone and fossiliferous limestones, which stands for the selection of stone
types for architectural purposes.

Re-plastering events as a consequence of architectural renovations were
frequently seen in the samples, sometimes clearly divided by the presence of paint layers.
Limewashes were also documented, in some cases as finishing layers, and in some others
as preparation substrates for paint applications.

Sascab was widely observed as aggregate materials in the samples, although
crushed fragments of crystalline limestone and limestone were also seen. The use of
sascab denotes the abundance of this material, and the ease which it is obtained with,
whereas the presence of crushed stone samples may represent waste materials from other
construction activities and crafts, or an attempt to provide the plasters with higher
mechanical properties.

The high content of sulphur in sample PKH-P1-022, and similar phases observed
by optical microscopy in other samples, likely represents the use of gypsum, which may
have been employed as less energy-demanding alternative to lime.

Red paint layers proved to be in all cases composed of iron oxides, indicating the
use of hematite. This pigment was also mixed in the plasters, in order to obtain a pinkish
colour.

The identification of graphite without the clear observation of paint layers
suggests the presence of soot material, deposited as a consequence of firing activities
inside Structure 1B, likely related to the primary function and use of the structure as a
sweatbath.
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