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Structures as Sites: The Construction Process
and Maya Architecture

ELLIOT M.ABRAMS
ohio university

an enormous array of collective human experience. They reflect eco-

nomic prosperity, demand public attention, reify worldview, manipu-
late opinion, and express political relationships. As a consequence of the
multiple dimensions of architecture, buildings can be studied by archaeologists
through a variety of analytic and epistemological approaches. In a sense, the
richness of the built environment requires that archaeologists subject architec-
ture to the largest array of available analyses.

An important step in the study of ancient Maya architecture involves con-
sideration of the behaviors associated with the construction, use, and abandon-
ment of each structure. In proposing this approach, Michael Schiffer (1976)
outlined what he termed “behavioral or formation processes”—those stages in
the life history of an artifact that ultimately affect the archaeological record. In
pursuing this analytic approach, | conceive of Maya architecture as the physical
embodiment of articulated materials and behaviors involving costs, construc-
tion decisions, and human labor organization, and buildings are viewed as sites
unto themselves that could be created only within a specific societal setting.

In this chapter, a sample of Late Classic Maya architecture is dissected into
its constituent formation processes, essential as a precondition to deeper analy-
sis. These various formation processes are then quantified, according to archi-
tectural energetic research conducted at Copan, Honduras (Abrams 1994), thus
combining quantification with behavioral stages of construction. Together, what
emerges isa more refined view of construction in terms of materials, behaviors,
and sociopolitical organization.

THE ARCHITECTURAL accomplishments of the Late Classic Maya embody
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EARLY OBSERVATIONS OF ARCHITECTURAL PROCESS

Architecture has been the focus of archaeological research in the southern
Maya lowlands since the inception of Maya archaeology. The remains of Maya
civilization, popularized by John Lloyd Stephens (1841), were in fact the rem-
nants of elite architecture. The research conducted by the Peabody Museum,
the Carnegie Institution, and the University of Pennsylvania placed great em-
phasis on large architectural works, producing some of the most comprehen-
sive architectural studies in Maya archaeology, and in the process reinforced the
association of civilization with architectural splendor (Morley 1946: 49).

Of their many contributions toward understanding Maya architecture, these
earlier Maya archaeologists made three observations about construction that
stand out and remain relevant to contemporary analyses. The first is the recog-
nition that buildings were constructed in multiple and distinct episodes, with
one building overlaying an earlier one. Complete excavation of Structure E-
VI1-Sub at Uaxactun (Smith 1950), for example, revealed the multiple stages of
discrete episodes of construction as well as the evolving functions of those
newly built structures.

A second important observation made by these pioneering excavators was
that existing buildings were partially demolished for reuse in the construction
of later, overlapping buildings—e.g., see Satterthwaite (1954); in effect, the raz-
ing of the old for the raising of the new. This suggests that spatial planning of
future architecture was influenced in part by the location of existing structures
to facilitate the reuse of materials.

Third, early studies were conducted on the specific engineering practices
used by the ancient Maya for both elite masonry (Roys 1934) and commoner
wattle-and-daub structures (Wauchope 1938). Roys (1934: 95) outlined the
mathematics and mechanics of the corbeled arch, clearly illustrating the physics
of stress and strain that had to be understood and controlled by the Maya archi-
tects if they were to successfully build arches and weight-bearing walls. At the
same time, while excavating the Temple of the Warriors at Chichen ltza, Earl
Morris and his colleagues (1931) collected data on lime plaster production;
recent analyses continue to use these measurements to discern manufacturing
patterns and costs (Abrams 1994). Wauchope’s classic research illustrated the
variability of commoner house types as well as their elements and methods of
construction. Although there have been refinements in understanding the en-
gineering of Maya structures—Littmann (1962) and Hyman (1970) have re-
searched the chemical composition of plaster; Abrams (1994) has reevaluated
the practice of breaking joints in wall construction and the sloping of roofs as a
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means of collecting potable water—there have to date been no significant con-
tradictions to the insights offered by these pioneering scholars.

THE CONSTRUCTION PROCESS

The total construction process can be divided into four specific but articu-
lated operations: (1) procurement of materials, (2) transport of materials to the
construction site, (3) manufacture of finished architectural components,and (4)
assembly or actual construction of the building (Fig. 1).

Procurement—s s+Transport— «~Manufacture— ~Assembly — ——Use = Abandonment—
Maintenance

Fig.1 Outline of the basic operations in construction.

Each of these operations can be further divided into specific tasks based on the
components they are designed to provide in the structure. Thus, procurement
includes quarrying stone for later manufacture into masonry blocks and cut-
ting grass and palm for vegetal roofs. In manufacture, tasks include reduction of
quarried stone into masonry blocks and sculpture as well as preparation of
paints, wooden beams and lintels, and lime plaster. Depending on the specific-
ity and appropriateness of the architectural and energetic data needed to quan-
tify these tasks, researchers can design their own “flowchart™ of construction
behaviors. Researchers must also recognize the variability of these behaviors
and thus their costs among sites. For example, at Copan (Abrams 1994: 44), the
quarrying of tuff is a task that is distinct from facing the tuff into masonry
blocks; at Nakbe (Hansen, this volume), the quarrying of limestone is largely
equivalent to the manufacture of masonry blocks. The goal is not to infer some
“perfect” set of behaviors for construction but rather to generate a reasonable
set of formation processes that are site specific, quantifiable, and in accord with
the analytic goals of the researcher.

The four operations and their subsumed tasks appear as linear stages in the
construction process, but in fact many tasks were conducted simultaneously. In
general, the operations were sequential in the sense that the assembly or con-
struction of the building could not commence until some degree of procure-
ment, transport, and manufacture had been accomplished. However, tasks must
have overlapped or demanded variations in the sequence of work for both
physical and organizational reasons. For example, limestone and tuff, stones
used in masonry, begin to harden when exposed to the atmosphere; thus, ma-
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sonry blocks had to be shaped soon after the initial quarrying and well before
all of the stones necessary for construction were quarried. During the assembly
of some buildings, additional masonry may have been needed, triggering the
resumption of quarrying. In some cases, operations blended together, such as
conclusion of transport of earth with the assembly of the earthen substructure.
Ultimately, the simultaneous conduct of several tasks must have occurred if
construction projects were to be completed before the rainy season.

In addition to the four operations identified above, others are relevant to the
construction process (Fig. 2).

Procurement-» «+Transport-s e+~Manufacture— «Assembly —s »— Use « Abandonment

Maintenance

Reuse

Procurement— e+Transpori— —hanufacturg-e e»Assembly —e s—» Use « Abandonment —

Maintenance

Fig.2 Outline of the basic operations in construction with reuse of
existing building materials.

The most important is reuse, which involves those processes that transform
materials from one state to another within society (Schiffer 1976: 39). More
specifically, “lateral cycling,” a type of reuse, involves “the many processes by
which used, but useable, objects circulate within a sociocultural system and
persist in time” (Schiffer 1976: 39). Although there may be some repair or
maintenance between episodes of use, these modifications are minimal,and the
use of the material—principally masonry—is unaltered. Although other types
of reuse are evident in Maya architecture (for example, stelae cut and second-
arily used as masonry), lateral cycling represents the primary type of reuse in
exploitation of existing materials from underlying structures.

QUANTIFYING THE CONSTRUCTION PROCESS

Dissection of a single building into its various components and consider-
ation of behaviors responsible for each of those components must precede quan-
tification of architecture and the building process. Quantification makes two
general observations possible. First, the flow of materials identified in the for-
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mation process can be examined in greater detail. Although identification of
tasks is critical to understanding Maya architecture, quantification of each task
provides a basis for reconstructing labor organization and for the degree of
economic specialization. Second, quantification of construction is an impor-
tant means by which Maya architecture, traditionally measured on a nominal
scale, can be rephrased or transformed into a more analytically valuable interval
scale. That is, quantification allows the researcher to describe different architec-
tural works not simply as “massive” or “monumental’”” but rather with a nu-
meric cost, thus reducing all buildings to a single common denominator.
Assuming that construction cost is related to power and/or status, the researcher
can pursue quantification as an important analytic step in the comparative as-
sessment of sociopolitical relations (Erasmus 1965; Carmean 1991; Abrams 1994).

To exemplify this quantification of buildings as dynamic sites, | consider
three buildings from the site of Copan: Structures 9N-82 C, 9N-70, and 30-
28.The first two structures were masonry residences occupied by a very high
ranking lord and a moderately ranked lord, respectively, during the Late Classic
period. In contrast to these elite structures, the third structure is a commoner
wattle-and-daub house. After each has been outlined and quantified, the orga-
nization of labor responsible for their construction is presented.

9N-82 C

Structure 9N-82 C (Fig. 3), the central building of “The House of the Bacabs,”
is one of the most studied elite residential structures at Copan (Webster and
Abrams 1983; Webster, Fash, and Abrams 1986; Webster 1989). Its second and
final episode of construction, built in a.d. 787 (Riese 1989), with its thick
masonry walls and its high vaulted roof, is one of the most energetically de-
manding work projects in the elite residential zone of Las Sepulturas, located
east of the main center. The political position represented by the occupant of
this structure, as reflected in the cost of residential architecture, was that of a
maximal lineage head, second in social power only to the king of Copan (Abrams
1994: 85). It was selected for this analysis because it illustrates the construction
process for high-cost buildings that underwent vertical expansion and renova-
tion.

Let us consider the costs of building this structure as though it were built as
a single construction event, with no reuse of underlying materials (Table 1,
column 3). The total cost of this building was estimated to be 10,686 person-
days (p-d), based on the method of quantification in Abrams (1994). Each stage
of construction demanded unequal labor expenditures: procurement of mate-
rials required about 9% of the total cost, transport about 49%, manufacture
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Fig.3 Structure 9N-82 C without vaulted roof in place.

about 39%, and construction about 4% (Table 2). Thus, the dominant costs of
construction were not in the final assembly of the building but rather in mov-
ing raw materials and manufacturing masonry and plaster. Moreover, if all of
the costs associated with masonry (excluding the actual building of walls) and
plaster are summed, we see that masonry demanded 6994 p-d, or 65%, and
plaster required 2568 p-d, or 24%, of the total cost of construction. Collectively,
these architectural components demanded 89% of the total cost, which recon-
firms that status distinctions within Maya society can be justifiably inferred
from the presence and abundance of plastered and faced masonry walls and
roofs. These high costs further suggest that the reuse of masonry would have
been a serious consideration in the design and placement of future architec-
ture.

This reintroduces the question of reuse. Structure 9N-82 C-2, the stage
immediately beneath the final construction, consisted of a masonry substruc-
ture, but the type and quality of the earlier superstructure is currently un-
known. For illustrative purposes (Fig. 4), | have quantified the evident earlier
substructure as savings toward construction of the final structure (Table 1, col-
umn 1). In addition, | have quantified that known masonry substructure and a
hypothetical masonry superstructure with a beam-and-mortar roof because
this type of building may also have been reused for construction of Structure
9N-82 C (Table 1,column 2). If we consider only the reuse of the substructural
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Table 1. Costs of Building Structure 9N-82 C (in Person-Days)

9N-82 C-2
9N-82 C-2 Substructure and 9N-82 C If Built
Substructure Superstructure with No Reused
Savings Savings Materials
Procurement 304 507 928
earth 73 73 111
cobbles 44 44 68
tuff 187 390 749
Transport 1,327 2,156 5,217
earth 101 101 204
cobbles 269 269 414
tuff 957 1,786 3,825
plaster 0 0 774
Manufacture 488 1,020 4,164
masonry 488 1,020 2,370
plaster 0 0 1,699
sculpture 0 0 95
Construction 0 0 377
walls 0 0 218
fill 0 0 47
cobbling 0 0 17
plastering 0 0 95
TOTAL COST
or SAVINGS 2,119 3,683 10,686

Table 2. Comparative Percentages in Construction Process of the Three

Structures, Assuming No Reuse Savings

82C 70 D 30-28
Procurement 8.7 10.7 7.5
earth 1 0.4 0.6
cobbles 0.6 0.1 15
tuff 7 10.2 0
Transport 48.8 48.4 25.4
earth 1.9 0.5 9
cobbles 3.9 15 16.4
tuff 35.8 41.6 0
plaster 7.2 4.9 0
Manufacture 39 37.2 4.5
masonry 222 26.5 0
plaster 15.9 10.7 0
sculpture 0.9 0 0
Construction 3.5 3.7 62.7
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—_ ON-82 C-2

Fig.4 Reconstruction of Structure 9N-82 C-2.
Drawing by Samuel Girton based on data from Webster, Fash, and Abrams 1986.

component, reuse would have reduced the final cost by 2119 p-d, or about
20%. This general figure does not include the cost of destruction or, more
accurately, the cost of dismantling the masonry from the substructure. Most of
the 2119 p-d saved are associated with masonry; in terms of manufacture sav-
ings of the masonry alone, reused masonry saved 488 p-d of a total of 2370 p-d, or
about 21%.When all of the costs associated with masonry are reviewed, we see
that about 24% of the masonry costs (1632/6944 p-d) are eliminated (from
Table 1). If Structure 9N-82 C-2 consisted of the masonry substructure and a
masonry superstructure supporting a beam-and-mortar roof and all available
materials were reused to their fullest, then 3683 p-d of labor would have been
saved in the ensuing construction of Structure 9N-82 C. This represents a sav-
ings of 34% on the cost of the final structure. If this earlier structure bore a
vaulted roof, the savings through reuse would approximate a 45% reduction in
the building of Structure 9N-82 C.The inference is that reuse of earlier mate-
rials was quite significant in reducing the cost of ensuing construction and,
thus, provides a cautionary note concerning assessment of the evolution of
power inferred from final-phase construction costs alone.

To build this latest structure, however, meant removing the entire super-
structure, an easy task if it was composed of perishable material. However, if the
superstructure was composed of masonry, then increasing the height of the
substructure would involve block-by-block removal of the entire superstruc-
ture, with each block presumably placed in the courtyard. Although | have no
specific costs for the dismantling process, we can presume at this stage of re-
search that it was not particularly costly. I base this on two observations: (1) the
cost of building a superstructure is itself low, comprising only 4% of the total
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building process; and (2) to judge from observations of workers removing walls
during the restoration process at Copan, dismantling took far less time than
building. Nonetheless, more research needs to be conducted on this topic.

Collectively, we see that there is a sizable reduction in cost—between 20%
and 45%—~by reusing underlying structures. This certainly played an important
role in decisions made by architects and the elite concerning the placement of
houses and the orchestration of construction projects.

Building Structure 9N-82 C. Structure 9N-82 C, if built with reused materi-
als from the substructure of 9N-82 C-2, required an estimated 8567 p-d (10686
minus 2119 p-d). If built over a period of 60 to 100 days, then approximately
80 to 130 workers participated in this building project. Because neither the
immediate courtyard unit nor the collection of courtyards in this group could
have provided sufficient laborers, given demographic and status parameters,
commoners from rural courtyards must have been the actual laborers. As sug-
gested elsewhere (Abrams 1994), these laborers most likely were members of
the lineage headed by the lord residing in Structure 9N-82 C, with the labor
being recruited within a system of rotating obligations to the lineage adminis-
trators. This type of recruitment was part of a broader institutional framework
involving festivities and redistributive returns, although it is possible that this
scale of work assumed some elements of corvée or mandatory labor obligation
available to the highest ranking lords of corporate units within a lineage.

The overwhelming majority of laborers were nonspecialists, some of whom
probably participated in more than one task, given the differential time re-
quirements and the overlapping scheduling of tasks. The fact that upward of
90% of the labor force were nonspecialists allows for this use of workers in
multiple activities. One important exception, however, is plaster manufacturers.
These producers were seasonal specialists responsible for providing lime plaster
on an annual basis for various levels of the elite (Abrams and Freter 1996). Not
only was the demand for, and cost of, lime plaster relatively high in the initial
construction of a building, but plaster was essential in the maintenance of elite
structures. In terms of the formation processes involving maintenance, plaster
stands out as a critical component—one that could not be overlooked.

9N-70

Structure 9N-70 is the masonry structure of a middle-ranked elite house-
hold located on the west side in Patio C of Group 9N-8 at Copan (Hendon et
al. 1990). Four features made the building desirable for study: (1) it is more
modest in cost than Structure 9N-82 C; (2) it experienced several episodes of
construction and reuse; (3) it provides a comparison with the costs of building
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substructures relative to superstructures; and (4) it illustrates the building pro-
cess from the perspective of horizontal expansion.

The first form of this structure—9N-70 A—was a simple wattle-and-daub
residence built on a low, 65 cm masonry substructure (Fig. 5). The cost of
construction is estimated at about 125 p-d (Table 3), using the same method of
quantification that was applied to all structures in this analysis. This stage itself
represents a measure of status higher than commoner, being approximately
twice the cost of the average commoner structure because of its masonry rather
than cobble substructural retaining walls. The building was then significantly
modified through horizontal expansion of the substructure, which now sup-
ports a masonry superstructure with a beam-and-mortar roof (Fig.5).Without
reuse of the previous building, this version—9N-70 B—would have cost 1413
p-d. By incorporating the reusable components of Structure 9N-70 A, the build-
ers would have saved 58 p-d, thus reducing the cost to 1355 p-d, only a 4%
savings.

The next modification, resulting in 9N-70 C, was a horizontal expansion of
the substructure that provided added work surface (Fig. 6). Removing the north
wall of the 70 B substructure and adding the necessary materials would have
cost approximately 93 p-d, not a particularly costly project. Had no earlier
material been reused, the total structure would have cost 1506 p-d.

The final modification discussed here—70 D—involved lateral expansion of
both the substructure and the superstructure (Fig. 7). Adding the superstruc-
ture would have been more difficult architecturally; doing so would have re-
quired removing the superstructural north wall and supporting the roof during
construction of the addition. Most of the new superstructure would have been
built before removal of the north wall, and thus these stones would have been
part of the new superstructural walls close to the edge of the old building. The
materials removed from 70 C and incorporated into 70 D—essentially the
north wall—would have saved 205 p-d, and the total cost to build the addi-
tional superstructure would have been 1031 p-d. Had Structure 9N-70 D been
built with no materials from any ancestral structure, it would have cost 2537
p-d.

In terms of costs of construction, it is evident that horizontal expansion of a
substructure was rather modest compared with lateral expansion of a super-
structure (1031:93, or 11:1). Less obvious is that both of these types of modifi-
cations were quite limited in comparison with the vertical expansion witnessed
for Structure 9N-82 C, which required more than 8000 p-d. A comparison
of the percentages of labor expenditures per task for Structures 9N-82 C and
9N-70 D (Table 2), however, shows considerable similarity; thus, arguably the
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9N-70 A

Fig.5 Structures 9N-70 A and B.

Drawing by Samuel Girton based on data from Hendon et al. 1990.

Table 3. Costs of Constructing Structure 9N-70 (in Person-Days)

70A 70B 70C 70D
Procurement 13.3 147.1 156.3 270.3
earth 1.6 5.1 8.8 9.4
cobbles 0.3 15 1.6 2.6
tuff 11.4 140.5 145.9 258.3
Transport 57.4 673.2 712.6 1228.9
earth 2.2 7.0 12.1 12.9
cobbles 3.7 21.0 225 37.8
tuff 46.5 573.8 595.6 1005
plaster 5 714 82.4 123.2
Manufacture 40.7 522.8 560.5 943.2
masonry 29.7 366.1 380.1 672.8
plaster 11 156.7 180.4 270.4
Construction 13.8 69.6 76.6 94.3
TOTAL 125.2 1413 1506 2537
Reuse 58 1413 1506
Cost minus savings 125.2 1355 93 1031
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9N-70 B

Fig.6 Structures 9N-70 B and C.
Drawing by Samuel Girton based on
data from Hendon et al. 1990.

Fig.7 Structures 9N-70 C and D.
Drawing by Samuel Girton based on
data from Hendon et al. 1990.
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sequence of scheduling tasks and workers was similar, albeit with far fewer
workers involved in the construction of Structure 9N-70.

Building Structure 9N-70. The number of laborers who participated in con-
struction of even the most costly stage of Structure 9N-70 was likely between
15 and 20. These people were drawn from courtyards other than Patio C and
were subordinate to the elite households of Patio C. The work would have
been less strenuous and performed within the context of less sociopolitical
distance between the lord and the laborers than existed in the construction of
9N-82 C; thus, the mood may have been more festive (Udy 1959; Abrams
1989).

There emerges an interesting pattern to constructing Structure 9N-70, as-
suming that the four episodes of construction were separated by time.The first
and third phases required rather small expenditures of energy, whereas the sec-
ond and fourth received more substantial and relatively equal outlays. These
more costly building episodes involved between 10 and 20 nonspecialized com-
moners, whereas the first and third construction projects needed only three to
five people. The first modification (70 B) may reflect then a rise in status and
power—in essence, the establishment of that household within the expanding
hierarchy of the elite in the context of instituting state-level power. The next
modification is more a functional alteration than one relating to status, and it
involved few workers. The final modification, however, did require the labor
from a few sociopolitically attached commoner courtyards. This new construc-
tion may have commemorated the ascension of a new lord who celebrated his
assumption of power by rebuilding and expanding his new residence or per-
haps reflected some other measure of heightened social power, as expressed in
a larger number of wives.

To speculate, some of the workers who participated in one building project
may have contributed to that structure’s subsequent modifications. For example,
an adolescent who may have assisted in the substructural expansion of Struc-
ture 9N-70 C may, 10 or 20 years later, have been conscripted to build Struc-
ture 9N-70 D. Given that scribes and accountants probably monitored
participation for each project, those familiar with a structure would have been
the likely choice as laborers for later work. This notion of recurrent participa-
tion may ideologically reinforce the centripetal nature of homes as elements in
a sacred landscape.

30-28

Structure 30-28 (Fig. 8), located in the Petapilla region of the foothills of
the Copan pocket (Gonlin n.d.a; n.d.b), was a typical Late Classic commoner
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Fig.8 Structure 30-28.
Drawing by Samuel Girton based on Gonlin n.d.b.

residence. This wattle-and-daub structure was built in one episode, was occu-
pied in one continuous span of occupation, and experienced no formal modi-
fications. This pattern of short-term construction, use, and abandonment is
quite typical of commoner structures in this foothill zone (Paine and Freter
1996).

The costs of construction are quite modest—only 67 p-d (Table 4)—and
characteristic of most commoner structures. Far fewer components composed
the structure; the absence of masonry and plaster, clearly the most costly com-
ponents as well as sensitive indices of social power,accounted for the low building
cost. As a consequence, the percentages of time expended in various tasks dif-
fered considerably for this structure compared with the two masonry buildings
presented above (Table 2).

Building Structure 30-28. The organization and recruitment of laborers in
this work project was likely on a familial basis, involving two to five kin or
peers of the household head of the residence. Whereas recruitment for con-
struction of elite masonry structures was effected within the context of a redis-
tributive network of obligations, recruitment for building the commoner
residence was clearly within a reciprocal system; the low cost and scale of con-
struction suggest as much.

CONCLUSION

The availability of the Maya architectural record, coupled with the cultural
richness embodied by such architecture, make this category of artifacts espe-
cially well suited for archaeological inquiry. One of the key areas of study in
Maya prehistory is the question of the emergence, acceptance, and use of po-
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Table 4. Costs of Constructing Structure 30-28 (in Person-Days)

Costs
Procurement 5
earth 4
cobbles 1
Transport 17
earth 6
cobbles 11
Manufacture 3
cobbles 3
Construction 42
substructure walls 3
superstructure 39
TOTAL COST 67

litical power, and the study of power, as created and expressed by the ancient
Maya, is perhaps best approached through architectural remains.

Architectural energetics, as the means by which architecture can be quanti-
fied, is used to describe the life history of three structures from the Classic site
of Copan, Honduras. These three structures represent households that held
distinct positions within a six-tiered structure of social power during the Late
Classic period (Abrams 1994). Rather than rely on the final cost of construc-
tion as the basis for comparison, the present analysis quantified the changes in
costs through the use life of these buildings. The methodology here explicitly
involved quantifying reuse (when applicable) as part of the formation processes
in the evolution of architecture. It was found that reuse can result in a 40+%
reduction in subsequent expenditures for the largest of masonry structures.
This direction of architectural research is offered to advance our ability to ob-
serve the expression of power from generation to generation concomitant with
the dynamics of state growth and decline.

The effectiveness of analytic methods, however, is a function of the quality
of the archaeological data. Future research must focus on quantifying more
structures at many more sites, and excavation should be conducted with ener-
getic analysis in mind. If this approach to architecture is furthered, it can lead to
a richly documented, dynamic picture of the evolution of social power on a
household basis for the ancient Maya.

137



Elliot M. Abrams

Acknowledgments | would like to thank the Instituto Hondurefio de
Antropologia e Historia for permission to work in Copan. | would further like
to thank Bill Sanders, Dave Webster, and Ann Freter for support and encour-
agement of this research as well as two anonymous reviewers for their con-
structive recommendations. Thanks are extended to Sam Girton for drafting
the illustrations. Special thanks go to Elizabeth Boone for her courtesy and
grace at the Dumbarton Oaks conference and to Steve Houston for his kind
invitation to participate in the conference, his editorial insights on this chapter,
and his collegiality and good spirit. Any errors in this chapter are, however, my
own.

138



Structures as Sites

BIBLIOGRAPHY

Abrams, Elliot

1987  Economic Specialization and Construction Personnel in Classic Period Copan,
Honduras. American Antiquity 52: 485-499.

1989  Architecture and Energy: An Evolutionary Approach. Archaeological Method
and Theory, vol. 1 (Michael Schiffer, ed.): 47-87. University of Arizona Press,
Tucson.

1994  How the Maya Built TheirWorld: Energetics and Ancient Architecture. University of
Texas Press, Austin.

Abrams, Elliot, and AnnCorinne Freter
1996 A Late Classic Lime Plaster Kiln from the Maya Centre of Copan, Honduras.
Antiquity 60: 422-428.
Carmean, Kelli
1991  Architectural Labor Investment and Social Stratification at Sayil, Yucatan,
Mexico. Latin American Antiquity 2: 151-165.
Erasmus, Charles
1965  Monumental Building: Some Field Experiments. Southwestern Journal of
Anthropology 21: 277-301.
Gonlin, Nancy
n.d.a  TheArchitectural Variation of Two Small Sites in the Copan Valley, Honduras:
A Rural/Urban Dichotomy? M.A. thesis, Pennsylvania State University, 1985.
n.d.b  Rural Household Archaeology at Copan, Honduras. Ph.D. dissertation,
Pennsylvania State University, 1993.

Hendon, Julia A., Ricardo Agurcia F,William L. Fash, and Eloisa Aguilar P.

1990  Excavaciones en 9N-8, conjunto del patio C. In Excavaciones en el area urbana
de Copan, vol. 2 (William T. Sanders, ed.): 11-109. Instituto Hondurefio de
Antropologia e Historia, Tegucigalpa.

Hyman, David

1970  Precolumbian Cements: A Study of the Calcareous Cements in Prehispanic

Mesoamerican Building Construction. Johns Hopkins University Press, Baltimore.
Littmann, Edwin
1962  Ancient Mesoamerican Mortars, Plasters, and Stuccos: Floor Construction at
Uaxactun. American Antiquity 28: 100-103.
Mor ley, Sylvanus G.
1946 The Ancient Maya. Stanford University Press, Stanford, Calif.
Morris, Earl, Jean Charlot, and A.A. Morris

1931 The Temple of the Warriors at Chichen Itza, Yucatan. Carnegie Institution,

Publication 406. Washington, D.C.
Paine, Richard, and AnnCorinne Freter

1996  Environmental Degradation and the Classic Maya Collapse at Copan,
Honduras (a.d. 600-1250): Evidence from Studies of Household Survival.
Ancient Mesoamerica 7: 37-47.

139



Elliot M. Abrams

Riese, Berthold
1989  The Inscription of the Sculptured Bench of the House of the Bacabs. In The
House of the Bacabs, Copan, Honduras (David Webster, ed.): 82—-88. Dumbarton
Oaks, Washington, D.C.
Roys, Lawrence
1934 The Engineering Knowledge of the Maya. Carnegie Institution, Publication 436,
no. 6: 27-105. Washington, D.C.
Satterthwaite, Linton
1954 Piedras Negras Archaeology: Architecture, pt. 6: Unclassified Buildings and Substructures.
University Museum, University of Pennsylvania, Philadelphia.

Schiffer, Michael
1976  Behavioral Archaeology. Academic Press, New York.

Smith,A. L.
1950 Uaxactlin, Guatemala: Excavations of 1931-1937. Carnegie Institution,
Publication 588. Washington, D.C.

Stephens, John L.
1841 Incidents of Travel in Central America, Chiapas, and Yucatan, vol. 1. Dover, New

York.
Udy, Stanley
1959  The Organization of Work. Human Relations Area File Press, New Haven,
Conn.

Wauchope, Robert
1938  Modern Maya Houses: A Study of Their Archaeological Significance. Carnegie
Institution, Publication 502. Washington, D.C.
Webster, David (ed.)
1989  The House of the Bacabs, Copan, Honduras. Dumbarton Oaks,Washington, D.C.
Webster, David, and Elliot Abrams
1983  An Elite Compound at Copan, Honduras. Journal of Field Archaeology 10: 285—
296.
Webster, David, William Fash, and Elliot Abrams
1986  Excavaciones en el conjunto 9N-8, patio A (operacion VII1I). In Excavaciones
en el area urbana de Copan, vol. 1 (William Sanders, ed.): 155-317. Instituto
Hondurefio de Antropologia e Historia, Tegucigalpa.

140



