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ABSTRACT

Brendon Murray: Galindo in Volumes: Architectural Investment through Aerial Drone Maps at the
Late Moche Site of Galindo, Peru

In this thesis, I use aerial drone photography, photogrammetry, and Global Information
Systems (GIS) software to investigate labor investment in the monumental structures of Galindo. In
total 1,881 photos were taken at an altitude of 100 meters at the site and were compiled into a
3-D rendering of the site. This rendering was then analyzed in ArcGIS to calculate the volume of
monumental structures at the site. These volumetric data were then used to estimate the total labor
investment for each structure. These data are used in conjunction with recent research to better
understand Galindo’s unique place in the history of the Moche Valley. I propose a new chronology
of the construction of monumental structures at the site of Galindo and a reevaluation of its
relationship with Huacas del Moche and Chan Chan. This chronology indicates that Galindo began
as a secondary site in the Middle Moche Phase and ascended to primary site in the Late Moche
Phase. With a shift in power, Galindo developed unique styles of monumental architecture, shifting
from huaca-style mounds to the walled-complexes known as cercaduras. This understanding of labor
investment at Galindo may have further implications including shifts in political structure and
dynastic succession.
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CHAPTER 1
MONUMENTAL ARCHITECTURE, ANDEAN ARCHAEOLOGY,
AND THE NORTH COAST OF PERU

Introduction, Structure, and Research Questions
The site of Galindo sits at the mouth of the Moche Valley, nestled between Cerro Galindo
and Cerro Muerto. Rising in significance during the Late Moche Phase (700-800 CE), Galindo is
the result of a time of change in the Moche Valley. The greatest signs of this change at Galindo
are the two forms of monumental architecture found at the site: platform-mounds and walledcomplexes known as cercaduras. An analysis of these monumental structures may provide
insight into this time period. In this paper, calculate volumetric estimates and labor investment in
order to analyze these structures and the cultural shifts they signal.
If the Late Moche Phase was a period of decline, did the amount of labor investment in
monumental structures decrease? In order to better understand this relationship, I employed
aerial drone photography, photogrammetry, and the Geographic Information System (GIS)
software ArcGIS to calculate volumetric data from the monumental structures at Galindo.
Combining these data with recent publications on Galindo and labor investment, I then analyzed
the volumes of the structures at Galindo. My goal is to add to the fields of Andean archaeology
by improving our understanding of a site during a complex period of transition.
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In order to analyze this time period of the Moche Valley, I have structured this paper as
follows: The first chapter discusses monumentality and power both within archaeology as a
whole and within Andean archaeology. It also describes the social mechanisms at work in the
ancient Andes that facilitated the construction of monumental architecture, explains why Galindo
is an ideal candidate for investigation, and presents my research questions regarding labor
investment. The second chapter is a chronology of the Moche Valley from the Guañape Phase
(1,800-400 BCE) to the Chimú Phase (900-1,470 CE) (Billman 2002: 378). The third chapter
describes the physical setting, previous archaeological work, and the monumental architecture of
Galindo. The forth chapter describes the methods used collect and analyze the volumetric data,
namely aerial drone photography, photogrammetry, and GIS. The fifth chapter contains the
results of volume and labor investment estimates as well as total workday estimates according to
available workers. The final chapter discussed what this data implies with regard to Galindo and
its position in the Moche Valley, a reflection on methods, and further research. This discussion
includes a proposed chronology of the monumental architecture at Galindo, an explanation for
the pattern of labor investment, and discussion of the change in architectural form possibly
signaling the origins of the “split inheritance” system used by the Chimú Empire on the north
coast.

Studying Monumental Architecture in Archaeology
In “The Built Environment and Spatial Form” Lawrence and Lowe organize
anthropological literature on architecture into four sets: social organization, symbolic
approaches, psychological, and social production and reproduction (1990: 460-491). In
attempting to answer questions concerning these topics, archaeologists can turn to one useful
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tool: architecture. All architecture great and small contain hints of the past. The goal of
archaeological inquiries about architecture are to understand the people who constructed,
inhabited, and utilized their own constructed environments (Moore 1992: 110; Moore 1996: 10).
As with all of archaeology, questions about architecture are ultimately about people.
One aspect of prehistory that can be investigated through architecture is political power.
Haas defines power as, “the ability of an actor, A, to get another actor(s), B, to do something B
would not otherwise do, through the application, threat, or promise of sanctions” (Haas 1982:
157). Power can be manifested in public and monumental constructions. These great
constructions can have many roles including social control, religious ritual, and commemorating
a shared past (Moore 1996:4). The extent that monumentality can be equated to political power
and hierarchical societies is debated within archaeology. One line of thought is that all
monumental architecture requires leadership, centralized decision-making, and reflects
asymmetry in social relations (Haas 1982: 156-158; Haas and Creamer 2012). Monumental
structures come into being when a ruling individual or polity takes advantage of this asymmetry
to create a testament of their own prosperity. However, there is a line of thinking that goes
against this interpretation of monumental architecture as the result of social stratification and
political power.
Monumentality may instead be the result of unity and community rather than
stratification and exploitation (Burger 1988, Rosenswig and Burger 2012). While the
construction of monuments requires organization beyond single household groups, political
hierarchy is not a necessity (Rosenswig and Burger 2012: 7). According to this interpretation of
monumentality, the presence of monumental architecture alone is not enough to prove the
presence of a social hierarchy. To think the presence of monumental architecture proves the
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existence of social stratification, the very phenomenon that is assumed to create monuments, is
circular logic and should be avoided (Gibson 2004: 258; Rosenswig and Burger 2012). Instead,
independent material evidence such as mortuary patterns, iconography, and the distribution of
luxury goods should be used to prove the presence of rulers and their relation to monumental
architecture at particular sites (Rosenwig and Burger 2012). The material evidence at Galindo
supports the presence of political elites, so it is safe to assume that the monuments at Galindo
reflect the social stratification model of monumentality (Bawden 1977). If these great buildings
stand as monuments to power, how can this power be measured in the modern day?
Architecture is produced by labor and is thus a possible proxy for labor invested. If
architecture is a symbol of power then the labor invested may be a proxy for the amount of
power wielded by leaders. Constructing large monuments requires sustained periods of access to
resources and labor. Architecture is more than just the product of labor investment, and it should
not be thought of as such. Alongside labor investment, architecture can contain many meanings
with regards to belief and organization. Inquiries into labor investment should always have these
larger goals in mind. Calculations without purpose provides little value to the greater field of
archaeology. Instead, these studies should be done with the purpose of improving our
understanding history and prehistory.

Monumental Architecture and Andean Archaeology
In Andean archaeology, architecture is usually seen an as archaeological trait which
could be used to plot the growth, expansion, and decline in regional traditions (Moore 1996:5).
Moore traces this mindset back to Alfred Kroeber and the “Berkeley School” of Andean
archaeology (1996:5). Andean archaeology’s architectural mindset derives from its treatment of
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ceramic and cultural traditions (Moore 1996: 50). As such, architectural styles were put into the
same schema of “horizons” as Andean ceramics, allowing for the tracking of movement and
evolution of architecture as a proxy for cultures and empires (Moore 1996: 5). Architecture in the
Andes has been used as a way to reconstruct prehistory through the study of spatial and temporal
distribution. Moore succinctly states: “Architecture consists of traits and the spread of those traits
forms the basis of historical reconstruction” (1996: 6). In order to go beyond this approach,
Moore suggests a holistic approach to archaeology by embracing all four of the “theoretical
arenas” explained by Lawrence and Lower (Moore 1996: 10).

The Mechanisms Behind Architecture on the North Coast
Every monumental structure is the product of social or political organization that permits
the mobilization of labor and resources. These mechanisms can be broken down into labor
taxation, reciprocity, and dynastic succession (Moseley 1982:10-19).
The first of these mechanisms is labor taxation, seen in the Andes in the form of mit’a.
The mit’a tax was developed by the Inka Empire and required one adult male from each
household to devote periods of service to the state each year (Murra 1956: 153). While Murra
identified this system in the Inka, there is indication a similar mechanism was at work on the
north coast. Some Chimú sites have been identified as state-built centers that likely further
organized labor (Keating 1974: 67). The segmented construction of the Huacas del Moche and
segmented walls of Chan Chan are also thought to be the result of organized work crews
(Moseley 1982: 11). This system of labor and mobilization may explain the disproportional
amount of monumental construction located at the paramount sites of the Moche Valley

5

(Moseley 1982: 12). These periods of mit’a services and general compliance did not go
unrewarded.
The system of reciprocity maintained order in Andean society. In return for services
rendered, polities would hold ceremonies and distribute goods among the public (Moseley 1982:
11). This distribution could also be seen as redistribution, as the goods being dispersed were
produced through mit’a as well (Murra 1956: 162). The amount of goods redistributed required a
high amount of planning at the polity-level, resulting in “corporate styles” (Moseley 1982: 13).
This control of production resulting in uniform styles also may have been applied to architectural
forms.
Dynastic succession of rulers also influenced monumental architecture by increasing the
amount of construction. Dynastic succession is known in the Chimú through historical sources
and has been dated to a period around five generations before the rise of Chan Chan (Moseley
1982: 14). A component of dynastic succession in the north coast was the practice of “split
inheritance” (Conrad 1982: 107). In this scenario, the succeeding ruler inherits the seat of the
state but not the deceased king’s wealth (Conrad 1982: 107). The architectural aspect of dynastic
succession comes in the form of monumental construction. Each ruler likely had their own
palace and burial mound. These palaces could be functioning simultaneously through ancestor
worship at the palaces of dead rulers (Conrad 1982: 107). This results in multiple palaces being
occupied contemporaneously. This accounts for the large number of palaces in the central
precinct of Chan Chan. Moseley argues that the Huaca del Sol may also indicate “split
inheritance” where new construction took place vertically instead of horizontally (Moseley 1982:
16). In this model, construction would occur on top of older architecture instead of new
structures. Galindo is also mentioned as a possible antecedent for the concept of “split
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inheritance” in the Moche Valley (Moseley 1982: 16). Moseley also makes the argument that the
large size of architecture centered at Huacas del Moche indicates a strong political trend, if not a
dynasty (Moseley 1982: 15). This implication of split inheritance at Moche is controversial as it
is disregarded later in the same volume (Topic 1982: 282).
Monumental architecture is often the remnants of systems of political power. By
analyzing these remnants, it is possible to better understand the nuances of ancient political
systems. To measure and trace power shifts in the Moche Valley, I focus on analyzing labor
investment in monumental constructions at the Late Moche site of Galindo.

Why Galindo?
The site of Galindo provides insight into a key moment in the Moche Valley, the
beginning of the Late Moche Phase. Galindo was the seat of power in the Moche Valley during a
period of decline (Bawden 1982:319). As part of this decline, the polity at Galindo experimented
with symbols of power, such as ceramics and architecture (Lockard 2005: 337). As a result of
this, Galindo possesses two forms of monumental architecture. The platform-mounds exemplify
the huaca form by emulating the Huacas del Moche and older Moche Valley traditions. The
cercaduras correspond to a walled-compound form, perhaps the direct antecedent to the
ciudadelas at Chan Chan (Bawden 1982: 320; Kolata 1982: 83; Moore 1996: 59-64; Moseley
1982: 16). These shifts in architecture likely came from shifts in politics and power (Bawden
1982: 318). Changes in political power may be evident of differences in labor investment
between the old form of platform-mound and the new cercaduras.
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CHAPTER 2:
GALINDO IN LARGER CONTEXT: THE MOCHE VALLEY

Chronology Prior to the Moche
Andean archaeology has a long history of attempting to classify archaeological periods
into useful phases. Today, the most commonly employed system in the central Andes is Rowe’s
chronology, which is based on the idea of cultural “horizons” (Rowe 1962). This Pan-Andean
chronology is useful when discussing the archaeology of modern-day Peru as a whole, especially
regarding far-reaching cultures such as the Wari and Inka polities. However, when discussing a
particular valley, it is useful to look at a more specific chronology. In the case of the Moche
Valley, Rowe’s horizons are used in conjunction with local phases.
The Guañape Phase in the Moche Valley phase that corresponds to Rowe’s Initial Period
(1,800-900 BCE) and the Early Horizon (900 BCE-400 CE). The widespread use of canals in the
lower and middle valley and the appearance of monumental sites began in the Guañape Phase
(1,800-400 BCE) (Pozorski 1982: 225).
The Salinar Phase (400-1BC), Gallinazo Phase (1-200CE), and Early, Middle, and Late
Moche Phases (200- 800CE) all fall under Rowe’s Early Intermediate Period (400-600 CE)
(Billman 2002: 378). The Late Moche overlaps with Rowe’s Middle Horizon (600-1000 CE).
By the start of the Salinar phase all of the Guañape Phase ceremonial centers and monuments
were abandoned, and settlements shifted to easily defensible locations (Billman 1996: 234). The
8

Salinar Phase is most relevant to this paper in that it demonstrates how even early in the
chronology of the Moche Valley, there were demonstrable shifts in monumental construction
traditions.
After the Salinar Phase, the Gallinazo Phase featured a shift back to monumental
architecture (Billman 1996: 263). Besides this return to monumental architecture, another key
element of this phase is the apparent migration of highland people into the middle and lower
valley (Billman 1996: 288). While the original inhabitants of the Moche Valley reestablished
construction of monumental structures, highland migration continued the Salinar Phase trend of
focusing on defensibility of their settlements (Billman 1996:262).

Figure 1. Map of the Moche Valley (Bawden 1977: 15)
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History of the Moche
“Moche” is used to describe many distinct but related subjects in this paper. One is the
Moche Valley, the valley in which Galindo is located. The Moche is also a cultural group that
flourished in the Moche Valley from 200 to 800 CE. When discussing this cultural group,
archeologists use a simplified version of Rafael Larco Hoyle’s ceramic seriation. The Early
Moche Phase corresponds to Moche Phase I and II; Middle Moche Phase to Moche III and IV;
and Late Moche to Moche V. Moche can also refer to a polity or pair of polities in the north
coast of Peru. These polities will be discussed later on in this paper.
The Moche Phase continues to follow many of the trends of the previous phases in the
north coast. In the tradition of construction, this included maintaining and expanding the
irrigation canal networks and continuing the building of monumental architecture (Billman 2002:
383). During the Moche Phases, the construction of monumental architecture increased in both
frequency and size, while maintaining similar form and construction techniques from the
Gallinazo Phase (Billman 1996: 263). The area in which the Moche Phases most diverge from
the previous phases of the north coast is the increased centralization of political power (Bawden
1995: 264). This claim is supported by the increased use and distribution of Moche symbols of
power such as fineware ceramics, including stirrup spout vessels. During this period,
construction began on the Huaca del Sol and Huaca de la Luna at the monumental center of
Huacas del Moche (Topic 1982: 263; Uceda 2001; Uceda 2010). By the end of the Early Moche
Phase, Huacas del Moche had become the paramount site in the Moche Valley after the decline
of political power at Cerro Oreja (Topic 1982: 260). However, there is now evidence that a large
occupation at Cerro Oreja continued into the Middle and Late Moche Phases (Briceño et al.
2006)
10

The Middle Moche Phase (400-800 CE) is a period of fluorescence and expansion.
Evidence suggests expansion of the Moche into the surrounding valleys, including the Chicama,
Viru, Santa, Nepeña, and, to a lesser extent, the Casma and Huarmey Valleys (Topic 1982; 273;
Shimada 1994: 91; Figure 3). The settlement pattern data indicates the Moche presence decreases
progressively in the valleys south of the Moche Valley (Lockard 2005: 50). This indicates that
the Moche presence was likely the result of conquest and colonization by the Moche (Topic
1982: 270). Within their zone of control, the Moche increased the use of symbols of power. This
includes the continued expansion of the Huaca del Sol and Huaca de la Luna as well as
construction at the El Brujo Complex in the Chicama Valley (Billman 1996:332). The huacas
located at the El Brujo Complex are nearly identical in form, decoration, and function to Huaca
de la Luna (Lockard 2005: 46). Similar mural themes indicated that the El Brujo Complex and
Huaca de la Luna were connected through ritual actives (Moseley 1992: 192). This demonstrates
possible shared religious beliefs, ceremonial practices, and political ideology between the two
sites.
An important development in the Middle Moche Phase is the possible differentiation
between the Northern Moche Region and the Southern Moche Region (Shilmada 1994: 1-6;
Castillo and Donnan 1995; Bawden 1996:227-262). While in the past it was thought that Huacas
del Moche was the capital of a polity that controlled the entire north coast, it is now believed that
the north and south were independent (Bawden 1996: 27-26; Shimada 1994:1-6). While it seems
the Southern region was ruled by a central polity centered at Huacas del Moche, the Northern
Region was likely ruled by independent polities within the region (Castillo and Donnan 1995;
Shimada 1994). This differentiation is important to understanding the Late Moche Phase.
The Late Moche Phase (800-900 CE) is the final period in which the Moche ruled the
11

north coast. It was also the peak of political power at the site of Galindo, the focus of this paper.
During this phase, the North Moche Region and many large Late Moche sites continued to
flourish, including Pampa Grande in the Lambayeque Valley (Haas 1985:408; Shimada 1994).
Pampa Grande included variations on the traditional Moche site, including ethnically divided
residential sectors and a shift from solid adobe brick platform-mounds to a chamber-and-fill
technique (Shimada 1944: Figure 7.22). The labor investment and growth of Pampa Grande
suggests a strong polity controlled the Northern Moche Region with its seat in the Lambayeque
Valley.
While the Late Moche Phase was a period of prosperity for in the Northern Moche
Region, in the Southern Moche Region it was a time of decline. Whereas Phase III and IV
(Middle Moche) ceramics were found in the Chicama, Viru, Santa, Nepeña, Casma, and
Huarmey Valleys, Phase V (Late Moche) ceramics were concentrated in the Moche and Chicama
Valleys (Lockard 2005:51). This suggests a shrinking in the zone of Southern Moche influence
during this period. During this time, Huacas del Moche was abandoned, and Galindo became the
dominant site in the Moche Valley (Bawden 1977; Topic 1982: 273). Even during its peak,
Galindo may not have controlled much territory, likely only controlling areas within the Moche
Valley (Lockard 2005:51).
The Moche Valley after the Moche: Chimú
After the end of the Late Moche Phase, the Chimú empire emerged as the ruling power in
the north coast between 900-1470 CE (Moore and Mackey 2008: 783). By 1470 the Chimú
empire had control over 1,000 km of the north coast from Tumbes to Huaura (Brown-Vega 2009:
264; Topic 1990). The largest Chimú site is the capital, Chan Chan. The site of Chan Chan
12

represents a shift in the monumental architecture of the Moche Valley. While platform-mounds
are still present, the largest structures at Chan Chan are ciudadelas. These ciudadelas are large
adobe brick compounds. Ciudadelas are thought to have operated as palaces of Chimú lords and
functioned as sites of residence, ritual, and administration (Day1982: 68). Ciudadelas were likely
constructed for each Chimú ruler after the death of the preceding ruler (Day 1982: 64-65; Kolata
1982:102-104; Moseley 1982: 15). Chimú urbanism was once considered to be the result of Wari
intervention in the Moche Valley; however, current archaeological findings point to local
antecedents (Kroeber 1930:1 11; Mackey 1982: 322, 331; McEwan 1990). Though the origin of
the Chimú empire is poorly understood, architectural similarities between Chan Chan and the
Late Moche site of Galindo suggest a degree of continuity between the two traditions (Bawden
1982).

Figure 2. Local Phase, Time Span, and Regional Time Period (Billman 2002: 378)
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Figure 3. The Valleys of the North Coast of Peru (Bawden 1977:10)
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CHAPTER 3
GALINDO: SITE DESCRIPTION AND EXCAVATION HISTORY

Description of Site
Before describing the architectural remains of Galindo, one must first understand the
landscape that it was built on. The site of Galindo is located at the mouth of the Moche valley on
the northern bank, where the Moche River meets its coastal plain (Bawden 1977: 4). The two
dominant geological features of the site are Cerro Galindo to the east and Cerro Muerto to the
west. Between these two mountains is the Quebrada Caballo Muerto, a riverbed that remains dry
except during heavy rains associated with El Niño events. This quebrada likely played a
significant part in the terraforming the land of Galindo, both before and after occupation. A
product of this quebrada is the fan-shaped alluvial plain, a flat area between the two mountains
on which many of the structures of the site had been constructed. Among the architecture are
coarse-grained sands and rocks displaced by the quebrada.
The site of Galindo is centered on the slopes of Cerro Galindo, Cerro Muerto, and the
alluvial plain, covering an area of approximately six square kilometers (Bawden 1977: 30). The
site consists of areas of residential occupation, enclosed complexes (cercaduras), platformmound complexes, storage facilities, and sites of production activity (Bawden 1977: 30).
The focus of this paper is the architecture referred to by Bawden as “formal architecture” (1977:
41).
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Figure 4. Map of Bawden’s differentiated zones (1977: 34)

At Galindo, this formal architecture can be divided into two categories. The first are
structures resembling traditional Moche Platform-mound construction. These are the structures
that Bawden refers to as Platform-mounds A, B, C, and D. These Platform-mounds are all
located on what Bawden calls “Plain B”, on the east side of the quebrada. Platform-mounds B, C,
and D resemble traditional Moche-style mounds, but at a smaller scale. The emphasis on small
scale is reflected within Galindo with Platform-mound C resembling Platform-mound B but
much smaller in size. (Bawden 1977:75). These mounds share many characteristics with other
Moche Platform-mounds, or huacas, such as separation from adjoining architecture,
perpendicular ramps, and a focus on superstructure (Bawden 1977:75). The degree of similarities
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between these platform-mounds and the platform-mounds of the Moche IV sites indicate direct
cultural and chronological continuity (Bawden: 1977:83).
A variation on Moche monumental architecture appears in Platform-mound A (Figure 5)..
Platform-mound A is located south of the other platform-mounds, making the most distally
located of all the monumental architecture at Galindo (Figure 4). While it does maintain all of
the elements of traditional Moche huacas such as basal platform, superstructure, and an approach
ramp, Platform A also adds some additional features. The most striking addition is the large,
adobe wall around the perimeter with only one entrance. Within the walled structure, Bawden
identified three compounds that incorporate open plaza space as well as small rooms (Bawden
1977:63). Forty-seven different makers’ marks have been found on the adobes in the excavations
of this structure (Lockard 2005: 258). At the Huacas del Moche the makers’ marks are associated
with different vertical sections; the makers’ mark adobes of Platform-mound A seem to be
associated with elevation level (Lockard 2009: 258).

Figure 5. Platform-mound A with Perimeter Wall Outline
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The other type of monumental structures at Galindo are what Bawden calls cercaduras.
They are all located on Plain A1, which is relatively clear of structures when compared to the
other areas (Figure 4). The only other structures in this area are residential structures that appear
to be associated with the cercaduras (Bawden 1977: 88). Bawden suggests that the locations of
each of the cercaduras were likely carefully selected as they make use of natural topography to
standout on the highest ground overlooking the residential areas of Plain A (1977:87). They also
exist in central areas, often near what are assumed to be storage areas (Bawden 1977: 88). While
the exact layout of each cercadura is different, Bawden maintains that each contains similar
functional structures (1977: 90). Their central location and lack of domestic refuse indicate that
these structures were administrative in function (Bawden 1977: 126). They each appear to be
heavily compartmentalized compounds with specific social activities associated with each
division (Bawden 1977: 91).

Figure 6. Cercadura A with Perimeter Wall Outline
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Cercadura A is similar to Platform-mound A but does not contain a huaca (Figure 6). The
basic layout of Cercadura A is a large, rectangular adobe perimeter wall on a stone base
enclosing smaller compounds and terraces. An opening on the northeast corner of the cercadura
provides the only entrance. The internal composition of the structure can be split into the more
open lower level to the east and the heavily terraced level to the west which was built on a ridge.
It should be noted that the northeast corner is damaged and appears to have a deep track from
repeated crossing by bulldozers or trucks. Later in this project, this was kept in mind during
calculations.

Figure 7. Cercadura B with Perimeter Wall Outline
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Cercadura B is a slight departure from the form of Cercadura A (Figure 7). It is located
northeast of Cercadura A on the southern slope of Cerro Muerto. It is not a simple rectangle like
Cercadura A, but was likely constructed with the hillside and quebrada in mind. There are two
notable differences in the design of Cercadura B. One difference is the extension of the perimeter
wall in the north of the southern slope of Cerro Muerto and to the south into the quebrada. The
other is the northern perimeter wall being of stone construction instead of adobe. Similar to the
previous cercadura, the interior of the complex is comprised of a series of terraces and
compounds comprised of smaller rooms. Unlike Cercadura A and Platform-mound A, this
complex has two entrances, both located at the southern end.

Figure 8. Cercadura C with Perimeter Wall Outline
Cercadura C perhaps bears the least in common with the other monumental architecture
of Galindo (Figure 8). It is the most northward of the monumental structures and is built on the
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western slope of Cerro Muerto. Its form is similar enough to the previously described cercaduras,
with compartmentalized areas and small rooms that appear to have specific social uses. The
difference comes in the form of a change in material and one particular layout omission. The first
difference is that Cercaduras C’s walls are entirely stone with no adobe. The second difference is
that Cercadura C lacks the perimeter wall found at Cercadura A, B, and Platform-mound C.

History of Archaeological Research
The majority of the research at Galindo was conducted by Garth Bawden, whose
fieldwork occurred in 1971, 1972, and 1973. Bawden’s research was primarily focused on
settlement plan, community organization, ceramics, and burial patterns. In term of settlement
planning, Bawden was able to divide Galindo into six distinct zones (1977: 34). These zones
consisted of Hillside A, Hillside B, Hillside C, Plain A1, Plain A2, and Plain B. Bawden also
conducted excavations of 28 residences at Galindo and was able to divide them into low status,
moderate status and high status based on size, artifactual context, method, and quality of
construction (Bawden 1977: 279-282). In both surface survey and excavation of the residential
structures Bawden only found Phase V ceramics, a small amount of Chimú ceramics, and
“atypical” ceramics unique to Galindo that are contemporaneous with the Phase V ceramics
(Bawden 1977:255-260). Bawden also identified four cemeteries, some with evidence of Phase
III/IV ceramics, and several burials within households (Bawden 1977: 372-276).
In 1971, Geoffrey Conrad excavated at the Platform-mound A for his research on
determining the form, construction history, and function of the structure (Conrad 1974). During
excavation, Conrad encountered widespread use of paint in wall murals. Conrad also found
domestic debris on top of the small, southeast corner of the plaza, which he argued indicated
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potential residence on top of the platform. Conrad also encountered the bones of at least one
adolescent human, sherds, and Spondylus shells, which he argues indicates at least one burial in
the platform (1974: 228). In addition to excavation on the platforms, Conrad also excavated
numerous rooms located in the plaza space of Platform-mound A. Some of the excavated rooms
gave evidence of predating the huaca while others postdated it. Conrad based his chronological
assessment on the ceramic assemblages, all of which were Phase V (1974). Conrad also collected
many charcoal samples. Radiocarbon assays suggest that the huaca was likely completed in one
construction episode (Conrad 1974). This single construction episode suggest that Platfrommound A was completed in a relatively short period of time. The ceraduras may have been
erected in similar single construction episodes.
The most recent publication on Galindo have been by Gregory Lockard whose data is
largely the result of the Galindo Archaeological Project (GAP). GAP and Lockard’ research
interests were the political power of the rulers at Galindo. This consisted of an investigation of
political power in the forms of ideological, economic, and physical coercive power in the
archaeological record at Galindo. This involved a multifaceted, multi-season project at Galindo
which included residential excavation, excavation of monumental architecture, faunal and
botanical analysis, and portable art analysis. Lockard’s conclusion is that the Late Moche rulers
modified the sources of their political power to maintain authority in the face of catastrophic
events, possibly as a result of El Niño-Southern Oscillation in the seventh century CE
(2005:337).
Other archaeological research involving Galindo includes faunal and botanical analysis
by Sheila Pozorski. Pozorski’s analysis found that llamas were the dominant source of animal
protein at Galindo, which Pozorski suggests represent a trend of emphasis on llama control and
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maintenance during the Early Intermediate Period (Pozorski 1976, 1979). This research also
indicated that maize and common beans were emphasized over non-food crops (Pozorski 1976,
1979). Michael Moseley, Robert Feldman, and Charles Ortloff used Galindo as an example of
how radical environmental alteration cycles (REAC) can affect prehistoric populations (Moseley
et al. 1981). Theresa Topic conducted an intensive survey and excavation of numerous walls and
one ditch at Galindo, which she argues is defensive in nature (Topic 1991).
The Instituto Nacional de Cultura La Libertad excavated eleven structures at Galindo as
part of the Proyecto de Rescate Arqueológico Chavimochic in 2000 and 2001. This project was
done to document archaeological structures that would be destroyed by the future construction of
irrigation canals by the Peruvian government. It should be noted that this construction had not
occurred at the time of the fieldwork for this paper, summer 2017.

Dating Galindo
Our understanding of the timespan of occupation of Galindo has changed in recent years.
Traditionally, it was thought that Galindo was only occupied after the complete abandonment of
the Huacas de Moche. However, recent radiocarbon dates suggest that the Moche Phase V
residential occupation of Galindo occurred between 600 and 800 CE, and was likely confined to
the eighth century (Lockard 2009: 293). This places the residential occupation of Galindo
contemporaneous with the Platform-mounds A and B (Lockard 2009:296). When these dates are
compared to radiocarbon dates from the Huacas del Moche, the Phase V occupation at Galindo
appears to be at least partially contemporaneous with the Phase IV occupation of the Huacas de
Moche (Lockard 2009:297). Galindo is also contemporaneous with the Moche V occupation of
Pampa Grand in the Northern Moche Region (Shimada 1994: Table 2). When compared to the
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Phase IV occupation at Cerro Mayal, it appears that the Phase IV occupation at Cerro Mayal did
not predate and may even continue after the Phase V occupation at Galindo (Lockard 2009:296).
Besides calling into question the relationship between Galindo and the Huacas del Moche, this
calls into question the traditional understanding of the Moche chronology of the Moche Valley.
One recent problematic development in the chronology of the Moche Valley comes from
complications in the C-14 radiocarbon calibration curve. The calibration curve follows a pattern
that conations similar values between 680-880 CE, making it difficult to determine absolute
dates via radiocarbon results (Billman and Surridge 2011). For example, corn harvested in 680 CE
had the same quantity of C-14 as those harvested in 780; corn harvest between 800-880 all had
the same quaintly of C-14 (Billman and Surridge 2011). This makes it impossible to make
acceptable interpretations of the occupation periods of Huacas del Moche and Galindo without
taking into account the shape of the C-14 curve (Billman and Surridge 2011). One way to estimate
the absolute dates of occupations for sites within these periods of curve plateau and reversal are
to estimate the date via simulation and probability cluster (Billman and Surridge 2011). With this
in mind, one should be cautious of radiocarbon dates within these periods from Galindo.
However, the presence of Moche V Phase ceramics support the results of radiocarbon dating,
placing Galindo near the end of the Moche Phases.
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Figure 7. Comparison of Moche Context radiocarbon dates from Galindo, the Huacas del Moche,
and Cerro Mayal (Lockard 2009:299)
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CHAPTER 4
METHODS: AERIAL PHOTOGRAPHY, PHOTOGRAMMETRY, AND GIS

Fieldwork
The fieldwork for this project was completed over the course of several days in August
2017. Fieldwork was conducted as a part of the MOCHE, Inc. Rapid Response Crew (RRC).
MOCHE is a nonprofit organization dedicated to the preservation of the archaeological heritage
of Peru. Each summer the RRC documents endangered sites in the Moche Valley. Galindo was
selected for investigation because it is threatened by the next phase of the Chavimochic Canal,
which will run from the Moche to the Chicama Valley to the north. The local Municipalidad de
Laredo provided transportation to the site in order to support MOCHE’s efforts to preserve
Galindo. The RRC was directed by Patrick Mullins, and we worked together at Galindo on
mapping. The goal of the on-site work was to collect aerial photographs of the entire site. This
was accomplished with the use of a DJI Phantom 3 Advanced drone equipped with a camera.
With eight batteries, this allowed for roughly four hours of aerial photography per day averaging
627 photos per day
The method of aerial photography consisted of the following steps: with Patrick Mullins’
guidance, I operated the drone, flying transects over the site. Every photo needed considerable
overlap with the photos before and after in order for the photogrammetry program to create a
more accurate 3D model. Each photo taken by the drone was 12 Megapixels and was geolocated
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with an on-board GPS unit. The result of this fieldwork was 1,881 unique, high-resolution
photographs of Galindo.

Photogrammetry
In order to process the large quantity of images into a usable form, the photogrammetry
software Agisoft Photoscan was used to create a 3-D map of Galindo. The first step in this
process consisted of using the program to orient each photo into the correct position relative to
other photos based on the recorded GPS points. The next step was to construct a point cloud. In
this step, the software goes through every overlapping photo and identifies common elements
which are then represented by points. These points are then displayed on a 3-D projection,
creating a low-resolution map. For my project, the point cloud consisted of 8,884,138 individual
points. This process was repeated to identify more common points, creating a dense point cloud.
In my project, the dense point cloud increased my individual points to 155,359,806. This highdensity point cloud was then used to produce a digital elevation model (DEM) in TIF file format
and orthophoto of the site is also in TIF file format. The DEM has the dimensions 16,371 by
16,192 pixels and each pixel was assigned an elevation value. This is essential for importing the
file into ArcGIS. Using the same dense point cloud, I also produced an orthophoto of the site
with the dimensions 11,999 by 11869 pixels. This orthophoto is the composite of all of the
photos entered in the photogrammetry software. It is similar in appearance to a typical
photograph and is used in conjunction with the DEM in ArcGIS. Each of these described steps
took multiple hours to process on a Lenovo Y500 Laptop equipped with a 2.4 Ghz processor and
8 GB of RAM. It should also be noted that each of these steps could be done with even more
accuracy and fine detail with more powerful computers, particularly regarding RAM.
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Figure 8. Example of Point Cloud of Platform-mound A

Figure 9. Example of Dense Point Cloud of Platform-mound A
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Figure 10. Example of DEM of Platform-mound A (Properly Oriented)

Figure 11. Example of High Quality Orthophoto of Platfrom-mound A (Properly Oriented)
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Figure 12. Map of Galindo for comparison, adapted from Bawden 1977 (Lockard 2009: 282)
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Figure 13. Digital Elevation Model of Galindo

31

Figure 14. Orthophoto of Galindo

32

ArcGIS
With the maps generated by Agisoft Photoscan, I used the software ArcGIS to calculate
the volume of the monumental structures at the site. In order to find the volume of each given
structure, I needed to measure two relatively simple variables: height and area. However, finding
these variables proved to be complicated. Simple dimensions are not so simple when the
structures being analyzed have irregular shapes. There is a tool within ArcGIS that allows for the
calculation of volume but was unusable for this application. ArcGIS is intended for geographic
work. As such it is designed for investigating large geologic features, such as mountains and
canyons. Geologic features such as these are often simplified to their elevation above or below
sea-level within ArcGIS. The issue with the using ArcGIS’s volume tool on architectural
structures is that the program assumes that the features all eventually reach zero meters above
sea-level. Using this volume tool essentially calculates the volume of the structure as well as all
the earth below it. This results in incorrect volume calculations. With the built-in volume
calculation tool unavailable, I had to find an alternative method to calculate the volume of the
monumental structures of Galindo.
My solution is based on calculus and integrals. To find the area for each of the structures,
I created a polygon around the architecture. I then used the zonal spatial analysis tool within
ArcGIS and the DEM to find the average elevation for each polygon. This effectively produced
the average height of each structure. The outcome was highly accurate due to the high number of
points included in the average. An area multiplied by its average height produces the same result
as any other volume equation. This method is similar to the “average depth sounding” method of
lake volume estimation (Taube 2000:1). In order to increase the accuracy of the calculation, I
divided each polygon into smaller sections. This functioned similarly to the relationship of an
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integral and the area under a curve. As the number of polygons is increased, the average height
of the area contained within each polygon becomes more precise
There is one stipulation to this method. Due to the nature of the photogrammetry and
ArcGIS, all points are expressed as meters above sea level. This means that for any given point
on the structure, I know its elevation above sea-level, but not the actual height of the structure.
To compensate for this, I subtracted the minimum elevation from the average elevation from
each polygon, effectively giving me the average height of each polygon above the ground. This
process ignores ground slope; however, for small enough polygons, slope is negligible. The
polygons were drawn with similar elevations in mind, so this should be true. This allows for the
ground elevation to be considered on a polygon-by-polygon basis, compensating for unequal
ground slope. The equation used in these calculations can be written as follows:
𝑉𝑜𝑙𝑢𝑚𝑒'()*+(*), =

𝐴𝑟𝑒𝑎1234526 ×(𝐻𝑒𝑖𝑔ℎ𝑡>?,)@5, 2B 1234526 − 𝐻𝑒𝑖𝑔ℎ𝑡DE6ED*D 2B 1234526 )

Figure 15. Bad Polygon of Platform-mound A That Would Result in Bad Volume Estimation
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Figure 16. Better Polygon of Platform-mound A That Results in Better Estimation But Still
Assumes Constant Base Elevation

Figure 17. Best Polygon of Platform-mound A That Allows for Base Elevation Variation
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CHAPTER 5
DATA AND ANALYSIS: VOLUME AND LABOR INVESTMENT

A List of Volumes
The results of the volume calculations for the platform-mounds are as follows (Table 1).
The volume of Platform-mounds B, C, and D are given as one total volume for each structure, as
they are traditional huacas and the shape of each is generally rectangular. The volume of
Platform-mound B was calculated as 5,670 m3. The volume of Platform-mound C was calculated
as 1,064 m3. The volume of Platform-mound D was calculated as 3,368 m3. As Platform-mound
A could clearly be differentiated into separated “huaca and ramp” and “wall” areas, their
volumes are given separately. The volume of the “huaca and ramp” of Platform-mound A was
calculated to be 10,311 m3, the “wall” section was calculated to be 6,617 m3, meaning the total
volume Platform-mound A was found to be 16,927 m3. It should be noted that Bawden also
indicated areas of “compounds” within the walls of Platform-mound A. As these “compounds”
are not of adobe construction, these sections were left out of the volume estimates.
The volume of Cercadura A’s adobe wall was calculated to be 1,723 m3. The volume of
Cercadura B’s adobe wall was calculated to be 4,021 m3, the structure’s stone north wall was
found to be 891 m3, with the total volume being 4,912 m3. Cercadura C’s stone wall and total
volume were calculated to be 830 m3. While I have included the volume calculations of
Cercadura C here, I did not include it in the later discussion relating the Platform-mounds to the
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Cercaduras as its stone walls would be difficult to directly compare to the largely adobe
construction of the other structures.

Table 1. Volumes of Adobe Monumental Structures at Galindo

Structure
Platform-mound A
Platform-mound B
Platform-mound C
Platform-mound D
Cercadura A
Cercadura B
Cercadura C
Total

Adobe Wall
Volume (m3)
6,617
1,723
4,021
12,361

Mound Volume
(m3)
10,311
5,670
1,064
3,368
20,413

Stone Wall
Volume (m3)
891
830
1,721

Total Volume
(m3)
16,927
5,670
1,064
3,368
1,723
4,912
830
34,495

Architectural Volume Comparison to Other Sites
Galindo represents a time of transition for the Moche Valley. It is clear when compared
to its primary antecedent, Huacas del Moche, that a massive societal change occurred. This can
be seen in the total volume of the monumental structures at Galindo, 34,495 m3, compared to the
estimated volume of Huaca del Sol, ~1,047,700 m3 (Table 2). At ten times the size, the
ceremonial structure represents a high-water mark of construction that dwarfs the entirety of
Galindo. Time is another factor of power and monumentality (Haas:1982) Construction largely
occurred between 400-800 CE at Huacas del Moche and 700-800 CE at Galindo. Given their
different timespans of 400 and 100 years respectively, Huacas del Moche required 3,000 m3 of
adobe per year where Galindo required 345 m3 of adobe per year. However, Galindo does not
represent the complete collapse of construction in the Late Moche Phase. The nuances of change
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during the Late Moche become clearer when looking at monumental structures of the Moche
Valley as a whole.
Monumental construction at Galindo demonstrates a greater amount of control of labor
than the Salinar Phase. The Salinar Phase is marked by a period of less monumental building,
focusing instead on easily defensible locations (Billman 1996: 234). When comparing the
volumes at Galindo to the volumes of ceremonial architecture at Cerro Arena, the principal Late
Salinar site, it shows that the Galindo likely still held on to a considerable amount of political
control. The total volume of ceremonial architecture is Cerro Arena being less than 9,400 m3
(Billman 1996: 215). Even this amount of construction at Cerro Arena is an improvement over
the scale of construction at early Salinar sites where monumental architecture does not often
exceed 1,000 m3 (Billman 1996: 215).
The scale of architecture at Galindo is interesting when compared to the Guañape Phase,
specifically the Middle to Late Guañape site of Caballo Muerto. At first glance, Caballo
Muerto’s total ceremonial architecture volume of 196,399 m3 appears to far surpass the scale of
architecture at Galindo (Table 2). However, an important distinction between the two sites is that
Caballo Muerto’s construction occurred during three phases over a much larger timespan. While
Caballo Muerto was constructed over multiple phases, Pozorski makes clear that Huaca de los
Reyes was built within a single construction period, meaning its 41,250 m3 of volume is still
impressive when compared to Galindo’s structures (1995). The exact occupational history of
Caballo Muerto is unknown, but domestic trash indicated Middle Guañape (1300-800 BCE) and
Late Guañape (800-400 BCE) occupation (Pozorski 1980:101). Galindo was occupied for a
much shorter duration, likely 700-800 CE (Lockard 2009:293). When the volume of Late Moche
Galindo is compared to Late Guañape sites, a different story is told. Galindo’s 39,495 m3 far
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surpasses the 11,949 m3 of the Phase III ceremonial structures of Ceballo Muerto and is
comparable to the 31,032 m3 of Puente Serrano (Table 2). This illustrates two larger points about
construction at Galindo. The first relates to the different time scales of the Late Moche Phase
(100 years) and the Late Guañape Phase (400 years). The political powers at Galindo were able
to move more dirt in 100 years than either of the previously mentioned Late Guañape site were
able to move in 400 years. This demonstrates a strong political power in the decline after the
Middle Moche Phase, especially compared to other periods of waning power in the Moche
Valley. The other point relates to the construction episodes at Galindo. It was previously
mentioned that Platform-mound A was likely built in one construction period (Conrad 1974).
Due to the time scale of the occupation of Galindo and the number of monumental architecture at
Galindo, it was probable that each structure was built in one construction period. This is a
divergence from previous construction techniques in the Moche Valley, as large structures such
as the Huacas del Moche and the El Brujo Complex were built over many construction phases
(Lockard 2009: 274).
To fully understand the geographic and historical context of Galindo, one must venture
out of the Moche Valley northward to the Lambayeque Valley. In the Lambayeque, another Late
Moche power arose in at the site of Pampa Grande. The most notable monumental architecture of
the site is Huaca Fortaleza, also known as Huaca Grande, with a volume that is estimated to be
1,260,000 m3 (Haas 1985: 393). Huaca Forteleza has much more in common with the Huacas del
Moche than the cercaduras of Galindo with its multi-phased construction cycle and adherence to
traditional Moche mound forms. The construction technique of Huaca Forteleza demonstrates an
apparent connection to the traditional style of Moche monumental architecture that is absent in
the most massive structures at Galindo. The volume of Huaca Forteleza rivals Huaca del Sol,
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demonstrating a scale of control over a labor force that is absent in Galindo and by extension the
Southern Moche Region. This supports the theory of the separate polities during the Late Moche
Phase in the Northern and Southern Moche Regions and that the Northern Moche Region grew
as the Southern Moche Region declined (Billman 2002: 373; Lockard 2005: 53).
The difference between the volumetric data of Galindo and the subsequent major center
in the Moche Valley, Chan Chan, suggests massive political transformations within the Moche
Valley. The ciudadelas of Chan Chan share many similarities with the cercaduras of Galindo,
only on a more massive scale. Similarities between the two include single entrances, large
subdivided enclosures, with evidence of a variety of administrative activities occurring inside
(Bawden 1982: 302). Because volume estimates of the ciudadelas are scarce, I turn briefly to
area for scale. While the smallest of Chan Chan’s complexes, Ciudadela Rivero, covers 87,900
m2, the largest of Galindo’s cercaduras, Cercadura A, covers 18,557 m2 (Day 1982: 55; Table 3).
Where there are three cercaduras at Galindo, there are nine ciudadelas at Chan Chan with the
largest, Ciudadela Grand Chimú, spanning 221,000 m2 (Day 1982: 54). This massive escalation
in construction area corresponds to an increase in political organization under the polity centered
at Chan Chan.

Table 2. Total Area Coverage of the Monumental Structures of Galindo
Structure
Platform-mound A
Platform-mound B
Platform-mound C
Platform-mound D
Cercadura A
Cercadura B
Cercadura C

Area (m2)
29,729
8,008
1,069
4,507
18,557
17,125
5,620
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Table 3. Monumental Architecture at Galindo Compared to Other Sites in the Moche
Valley
Site
Chan Chan
Pampa
Grande
Galindo
Galindo
Galindo
Galindo
Galindo
Galindo
Galindo
H. del Moche
H. del Moche
Cerro Oreja
Cerro Arena
Cerro Arena
Puente
Serrano
Caballo
Muerto
Caballo
Muerto
Caballo
Muerto
Menocucho

Structure
Huaca Toledo
Huaca Fortaleza

Volume* (m3)
~1,125
~1,250,000

Time Period
Chimú
Late Moche (Northern Region)

Cercadura A
Cercadura B
Cercadura C
Platform-Mound A
Platform-Mound B
Platform-Mound C
Platform-Mound D
Huaca Del Sol
Huaca De La Luna
Cerro Oreja Mound
Cerro Arena Hilltop Platform
All Ceremonial Structures
Typical Early Salinar Ceremonial Structure
All Ceremonial Structures
(Five Mounds with Largest At 19,200)
All Phase III Ceremonial Architecture

1,723
4,921
8,30
16,927
7,505
1,064
3,368
~1,047,000
153,240
52,000
<3,000
<9,400
<1,000
31,032

Late Moche
Late Moche
Late Moche
Late Moche
Late Moche
Late Moche
Late Moche
Middle Moche
Middle Moche
Gallinazo
Late Salinar
Late Salinar
Early Salinar
Late Guañape

11,949

Late Guañape

All Phase II Ceremonial Architecture
(Including Huaca Los Reyes)
All Phase I Ceremonial Architecture

47,152
(H. los Reyes 41,250)
184,450

Middle Guañape

All Ceremonial Structures
(Four Mounds with Largest At 25,184)

29,028

Early Guañape

Middle Guañape

*Huaca Fortaleza from Haas1985:393, Huaca Toledo calculated from Day 1982: 62,
all other non-Galindo volumes are from Billman 1996
Labor Investment Estimates
Estimates of total labor investment of the monumental structures at Galindo are based on
the work of Robert Smailes’s estimate of the labor investment of Ciudadela Rivero (2011). Using
the modern architectural and engineering process of Construction Project Management, Smailes
put forth a methodology that allows for labor investment estimation by retroactively planning the
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construction of the ancient structure from the point of view of a contractor (2011; 38). This
allows for archaeologists to analyze the multistep process of monumental construction.
Architectural labor has many forms, such as excavation and terraforming, cane-roof panel
construction, and the construction of stone walls. All of these forms of labor can be broken down
still into smaller components. In order to demonstrate the scale of labor required to construct the
architecture at Galindo, I focused on one specific construct: adobe walls. Specifically, the adobe
perimeter walls around Platform-mound A, Cercadura A, and Cercadura B. I chose to analyze
these architectural components for a few reasons. First, these adobe walls are a feature found in
one of Galindo’s Moche-style huaca (Platform-mound A) as well as the cercaduras. Another
reason that I chose to focus on the construction of the adobe walls is that previous researchers
have identified methodologies that make quantifying adobe production and construction simpler
(Smailes 2011: 47). Smailes was able to find these rates from a combination of sources, such as,
informants and articles on experimental archaeology (2011: 44). It should be noted that because
the northern wall of Cercadura B is of stone construction, it was left out of these estimates.
Smailes’s method is effective because of the “rates of production” used in the labor
investment calculation for each step of the adobe wall construction process. Smailes breaks down
adobe wall construction into four primary steps: adobe manufacturing, adobe transportation, wall
erection, and plaster application (2011:47). As part of the Construction Project Management,
Smailes then defines the “optimistic”, “pessimistic”, and “most likely” rates of each of these
steps (2011: 40). For the purpose of this paper, I used the “most likely” rate for each of the
processes as it the most probable outcome. I also did not calculate the plaster application step of
the process as that requires total wall surface area. My calculations found the total labor
investment of unplastered adobe walls. For the topic of architectural investment, this will suffice.
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Smailes’ “most likely” rates for each step are in person-hours per cubic meter: adobe
manufacture at 7.0 hrs/m3, adobe transportation at 7.8 hrs/m3, and wall erection at 9.9 hrs/m3
(2011:46). These rates leave out the labor required for clay quarrying and transport from the
quarry. Smailes’s method could be improved with unit rates for these necessary steps of
construction. With these rates and the previously calculated wall volumes, the labor investment
for the perimeter walls for each complex was found. The labor investment in the adobe walls for
Platform-mound A was 163,429 person-hours, for Cercadura A was 42,564 person-hours, and for
Cercadura B was 99,343 person-hours (Table 3).
The next step is to find the total labor investment of Platform-mound A and the adobe
cercaduras. As the volume of the hauca, ramp, and walls of Platform-mound A were estimated,
this is easily found to be 418,100 person-hours Table 4). The next step requires more
assumptions than the previous calculations. Smailes found the massive adobe wall construction
to be 64.7% of the total labor investment at Ciudadela Rivero (2011: 55). To calculate a possible
total labor investment in person-hours for the adobe cercaduras, I assume that the adobe walls of
the cercaduras of Galindo are of a similar percentage to Ciudadela Rivero’s composition. If this
is assumed, the total labor investments of the cercaduras are as follows: 65,787 person-hours for
Cercadura and 147,393 person-hours for Cercadura B (Table 5).
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Table 4. Estimated Labor Investment for the Monumental Structures of Galindo
Structure

Stage of Construction

Estimated
Volume (M3)

Unit
Rates
(hr/m3)

Platform-Mound A
Wall

Adobe Manufacture

6,617

7

Labor Investment
Per Construction
Stage (PersonHours)
46,316

Adobe Transport
Adobe Erection

6,617
6,617

7.8
9.9

51,609
65,504

Platfrom-Mound A
Wall Total
Platform-Mound A
Huaca And Ramp
Platform-Mound A
Huaca & Ramp
Total
Platform-Mound A
W, H, R Total
Platform-Mound B
Platform-Mound B
Total
Platform-Mound C
Platform-Mound C
Total
Platform-Mound D
Platform-Mound D
Total
Cercadura A
Cercadura A Total
Cercadura B*

Total Labor
Investment
(Person-Hours)

163,429
Adobe Manufacture

10,311

7

72,174

Adobe Transport
Adobe Erection

10,311
10,311

7.8
9.9

80,422
102,074
354,671
418,100

Adobe Manufacture
Adobe Transport
Adobe Erection

5,670
5,670
5,670

7
7.8
9.9

39,690
44,226
56,133
140,048

Adobe Manufacture
Adobe Transport
Adobe Erection

1,064
1,064
1,064

7
7.8
9.9

7,444
8,295
10,528
26,269

Adobe Manufacture
Adobe Transport
Adobe Erection

3,368
3,368
3,368

7
7.8
9.9

23,576
26,271
33,344
83,190

Adobe Manufacture
Adobe Transport
Adobe Erection

1,723
1,723
1,723

7
7.8
9.9

12,063
13,442
17,060

Adobe Manufacture
Adobe Transport
Adobe Erection

4,021
4,021
4,021

7
7.8
9.9

28,154
31,372
39,818

42,565

Cercadura B Total

99,343

*The volumes and labor calculations for Cercadura B does not include the volume of the stone
wall segment.
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Table 5. Estimated Total Labor Investment Calculations for Walled Adobe Structures
Structure
Platform-mound A
Cercadura A
Cercadura B

Adobe Wall Labor
Investment
(Person-hours)
163,429
42,564
99,343

Multiplier*
x1.55
x1.55

Total Labor
Investment
(Person-hours)
418,100
65,787
147,393

*Note: All labor investment is given in man hours. Because the total volume of the adobe wall,
huaca, and ramp were calculated, it was not necessary to estimate the total labor investment of
Platform-mound A. As such, no “Multiplier” is given. The adobe wall labor investment of the
was assumed to be 64.7 % of the total labor investment based on Smailes’s calculations (2011:
55). Multiplying by 1.55 will find 100% of the known 64.7%.

Labor Investment and Population at Galindo
In analyzing the effects of population on the labor investment of Galindo, I began first by
deciding against estimating a possible population. Without the number of residences, surface
ceramic distribution, or other useful proxies of populations, I would have to estimate the
population of Galindo with the total area of the site. This is not a very effective method of
population estimation (Drennan et al. 2015). Instead, I analyzed the timespan in which various
numbers of laborers could complete the amount of labor required for the structures in question.
These scenarios were calculated for 10, 20, 50, 100, 150, 200, and 250 person workforces
operating for eight hours a day. The eight-hour work day is again emulating Smailes method by
choosing a constant rate to function as a “most likely” situation (2011: 48). The results of these
calculations can be found below for both the adobe walls as well as the estimated total (Table 6;
Table 7).
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Table 6. Number of Eight-hour Days Required for Completion of Adobe Walls per Number
of Laborers

Structure*

PM A
CA
CB

Labor
Investment
(Personhours)
163,429
42,564
99,343

**Workdays
with 10
Workers
2,043
532
1,242

Workdays
with 20
Workers
1021
266
621

WorkWorkdays 50 days
Workers with 100
Workers
409
204
106
53
248
124

Workdays
with 150
Workers
136
35
83

Workdays
with 200
Workers
102
27
62

Workdays
with 250
Workers
82
21
50

*PM=Platform-mound, C=Cercadura; The days were assumed to be eight-hour work days.
**This column and those to the right were calculated using the following equation:
Person-hours/(Number of Workers*8)=Work Days

Table 7. Number of Eight-hour Days Required for Completion of Estimated Total per
Number of Laborers
Labor
*Structure Investment
(Personhours)
PM A
418,100
PM B
140,048
PM C
26,268
PM D
83,190
CA
65,787
CB
147,393

**Work
-days
with 10
Workers
5,226
1,751
328
1,040
822
1,842

Workdays
with 20
Workers
2,613
875
163
520
411
921

Workdays
with 50
Workers
1,045
350
66
208
164
368

Workdays
with 100
Workers
523
175
33
104
82
184

Workdays
with 150
Workers
348
117
22
69
55
123

Workdays
with 200
Workers
261
88
16
52
41
92

*PM=Platform-mound, C=Cercadura; The days were assumed to be eight-hour workdays.
**This column and those to the right were calculated using the following equation:
Person-hours/(Number of Workers*8)=Work Days
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Workdays
with 250
Workers
209
70
13
42
33
74

CHAPTER 6
DISCUSSION AND CONCLUSION:
CHRONOLOGY OF THE MONUMENTAL ARCHITECTURE OF GALINDO

Discussion, or Possible Explanations for the Pattern of Labor Investment at Galindo
Due to similarities between Platform-mounds B, C, and D and other huacas in the north
coast, Galindo’s platform-mounds likely represent a continuity with Moche IV structures
(Bawden: 1977:83). This places Platform-mounds B, C, and D as the earliest of the monumental
structures at Galindo. Determining exact chronology of the structures within this group proves
difficult as all the ceramic remains excavated from the structures at Galindo date to Moche V
(Bawden 1977: 355). Platform-mound A was likely constructed next as it shares characteristics
of the other huacas while at the same time displaying a unique morphologic change of adobe
perimeter walls. Next in the chronology was likely the cercaduras as they further expand on the
Platform-mound A’s construction variation. These structures fulfilled similar functions within
Galindo as they share the same general layout despite individual variation. As with the previous
platform-mound group, it is difficult to determine the exact chronology of the individual
cercaduras because of similarities in ceramic remains.
Recent radiocarbon dates from the GAP have demonstrated that a reevaluation of Moche
chronology is in order. Galindo has been placed as emerging only after the abandonment of
Huacas del Moche around 600 CE with the abandonment of Galindo itself following shortly after
around 750 CE (Bawden 1977: 403; Bawden 1982: 289). The Galindo Archeologic Project’s
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dates suggest that the degree of overlap between Galindo and Huacas del Moche is greater than
previously thought (Lockard 2009: 295). The Galindo Archaeological Project’s data suggests
that Galindo’s occupation was centered in the eighth century. Viewed in conjunction with recent
radiocarbon dates from the Huacas del Moche, the two sites were likely both inhabited during the
eighth century (Lockard 2009: 298). Within this period of overlapping occupation, Galindo grew
as Huacas del Moche declined until its eventual abandonment. With this loose chronology in
mind, I will now propose a possible history of Galindo supported by volumetric and labor
investment data.
Based on Lockard’s radiocarbon dates, Galindo’s occupation began while the Huacas del
Moche was still occupied, though Huacas del Moche may have started to decline. Galindo’s
relationship to Moche was strong, possibly being a secondary or tertiary center of the region. As
part of this relationship, Platform-mounds B, C, and D were constructed in the image of other
Moche huacas. Mit’a labor was likely sent from Galdino to the paramount site, Huacas del
Moche. As result, the early monumental structure of Galindo is minute when compared to
Huacas del Moche (Moseley 1982: 12). If Galindo had remained a secondary site to Huacas del
Moche, it is likely that the Platform-mounds would have been built-up in multiple construction
phases. This process would result in construction similar to the El Brujo Complex in the
Chicama Valley in which the local huaca is an emulation of Huaca de la Luna.
A dramatic increase in the sheer amount of volume between Platform-mound A and its
predecessors indicates a shift in the dynamic of the Moche Valley. During this time, it is likely
that Huacas del Moche began the process of abandonment with Galindo replacing it as the
primary site in the Moche Valley. As a result of its new status, Galindo saw an increase in
available labor through the mit’a labor that had previously been going to Huacas del Moche. This
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shift to primary center explains the five to ten-fold increase in volume between Platform-mound
A and the other platform-mounds at Galindo.
As part of its newfound paramount position, Galindo began to experiment with the
architectural form of monumental construction. Abandoning Platform-mounds B, C, and D in a
state prior to their multistage end result, Galindo adapted the form of the huaca with Platformmound A. By adding perimeter walls and compounds within the structure, Galindo modified the
symbol of political power of the north coast. While Lockard suggests this was the result of
disaster and an attempt to maintain control, it is possible that this was a result of changing roles
of the elite class during the Late Moche Phase (2005:337).
The next shift in labor investment is seen in Cercaduras A and B. The volumes of the
adobe walls of these ceraduras are smaller than the even Platform-mound B (Table 1). This
decrease in labor investment suggests a decline in political power and, in turn, the ability to
organize labor. However, this change in labor investment was not the only associated with the
cercaduras. While the volume invested in the ceraduras decreased, their overall area increased.
The total area of Cercadura A is twice that of Platform-mound B (Table 2). While areas of
Cercaduras A and B are much larger than those of the earlier platform-mounds at Galindo,
Plaform-mound A is the most expansive structure at Galindo (Table 2). This change may signal a
turn in architectural importance. Perhaps the political elite of Galindo turned to area as a signifier
of status. This may correspond to a greater separation of stratified social groups at Galindo. This
increased emphasis of structure area is also seen in the cuidadelas at Chan Chan. This can be
interpreted as a similar architectural interpretation among the rulers of Galindo and Chan Chan.
Besides the shifts in volume and area, cercaduras instituted even more variation in architectural
form. In these structures the central mound was removed and instead massive adobe walls were

49

emphasized. The location of the cercaduras change from the isolated Plain B of the platformmounds to much more central locations in Plain A (Figure 14). The emphasis on adobe walls and
change of location suggests an increased effort to control space both at Galindo and later at Chan
Chan. These changes may imply further social shifts among the elite while attempting to
maintain control of labor within the Moche Valley.
There is a great deal of monumental construction at Galindo for a site that was occupied
for 100 years (Lockard 2009: 298). This amount of construction is even more impressive being
that Galindo likely was not the primary center of the Moche Valley until a considerable duration
into its occupation history. Labor investment calculations show that this is entirely possible. As
previously noted, Platform-mound A was liked completed in a single construction episode
(Conrad 1974). This construction pattern can also be assumed for the later cercaduras. One
hundred fifty laborers could have constructed Platform-mound A, Cercadura A, and Cercadura B
and completed the structures within a year each. With 200 laborers, the time frame for each
structure except for Platform-mound A becomes only a few months. If Galindo became the
principal site in the Moche Valley around 750 A.D., that would allow for roughly 50 years of
control over labor in the Moche Valley. By equally distributing the construction episodes of
Platform-mound A, Cercadura A, and Cercadura B, this allows for roughly 15 to 20 years
between the construction of the monumental structures. This time interval could be seen as
roughly the period of time in which a ruler would reign. It is possible that the political shift
signaled by the architectural alterations at Galindo is the emergence of a political structure
centered on dynastic succession and “split inheritance”. This “split inheritance” system and the
simultaneous use of structures would explain the horizontal buildup of monuments with
cercaduras. The number of monumental structures, single construction episode pattern, and
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possible construction interval at Galindo suggest that it may be the origin of dynastic succession
in the Moche Valley. This is also supported by the similarities between the adobe bricks of
Galindo and the earliest ciudadelas at Chan Chan (Kolata 1982: 71).

A Reflection on Methods
Aerial drone photography, photogrammetry, and GIS software are a powerful
combination of tools that will surely revolutionize the field of archaeology in the years to come.
For example, over the course of a couple of days I was able to create a more accurate map than
was possible in the past with only a drone and computer. While working on this project there
were numerous times in which precise volume estimates of monumental structures were
unavailable. Each time I encountered this problem, it occurred to me that I could have those
precise measurements within a single day of field work with a drone. I can easily foresee a future
in which drones are standard additions to the typical field equipment of the modern
archaeologist.
While the methods used in this paper are useful and practical, there are areas in which
they could have been improved. Most of these improvements would only increase the precision
of the already precise measurements involved with these methods. The first possible
improvement is found in the aerial drone photography stage. In the field, the photos that were
used in this analysis were generally taken from around 100 meters above ground level. With
more time and drone batteries, this flight path could be lowered to around 50 meters or even
lower to increase the number of photos as well as the fidelity of those photos. This would benefit
the photogrammetry and GIS stages as well.
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The next improvement could occur in the photogrammetry stage. The photogrammetry
stages for this paper were run on a humble laptop, causing the program at times to take 24 hours
to complete just one of the multistep process of 3-D map generation. That is if it did not crash the
computer midway through each step. The speed and fidelity of this step could only be improved
with the use of more powerful computers. In trying to access more powerful computers on
UNC’s campus, I was met with the response that UNC only possesses standard desktops and
supercomputers with nothing in between. As a student, the supercomputers were out of reach. In
all uses of photogrammetry, using the most powerful computer available will improve the quality
of the generated maps as well as decrease the time needed for generation.
The final improvement is related to the GIS stage and is largely a self-critique of the
author. ArcGIS is a powerful program with nearly infinite ways to analyze geographic
information. This formidable program is also tremendously complex. As an entry-level user of
the program, this project involved many mistakes and retries in the GIS analysis stage. Despite
the stumbles that occurred over the course of this project, it is clear that an expert user of ArcGIS
could analyze archaeological information in ways that were unimagined 50 years ago. With more
practice, I hope to improve later projects involving ArcGIS, but for now I am happy with the
information I was able to glean from this experience.

Conclusion
Does the amount of labor investment in monumental structures decrease at Galindo? The
labor investment at Galindo increased between the construction of Platform-mounds B, C, and D
and Platform-mound A, but decreased afterward with the construction of the cercaduras. This
pattern of labor likely occurred as the result of an increase in the available mit’a labor at Galindo
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as it became the paramount site in the Moche Valley following decline at Huacas del Moche.
This period of increased mit’a labor was then followed by a decrease sometime after the
completion of Platform-mound A, suggesting a decline in political power. As a result, the rulers
at Galindo adapted a new monumental form, the cercadura. These new structures covered more
ground while using less adobe while also allowing for greater control of public space. This shift
may have been the result of a lack of labor, a shift in political structure, or a combination of the
two. This pattern of increased area-to-volume ratio also applies to the cuidadelas of Chan Chan,
implying a possible connection and similar architectural goals between the two sites.
Labor investment calculations find that the monumental construction at Galindo could
have been completed in a relatively short time given access to the number of laborers that would
not be unusual at a primary center. In light of recent radiocarbon dates and the data presented in
this paper, it is clear that a shift from secondary to primary center occurred at Galindo during the
eighth century CE. As part of this shift, larger political shifts transpired including possible
centralization of politics and the institution of dynastic succession. This dynastic succession or
other form of political change may have resulted in the “split inheritance” system us by the
Chimú. This “split inheritance” manifested itself as the horizontal construction of cercaduras that
functioned simultaneously instead of the previous vertical construction of huacas. These
conventions may have carried over into the subsequent paramount site of the Moche Valley,
Chan Chan.

Further Research
Bringing this paper back to where it began, anthropological literature on architecture can
be divided into four sets: social organization, symbolic approaches, psychological, and social
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production and reproduction (Lawrence and Lowe 1990: 60-491). The aim of this paper was
largely focused on social organization, or rather Galindo’s ability to organize labor within its
orbit. This paper also contains brief moments of discussing the psychological in the discussion of
“split inheritance” as well as social production and reproduction in huacas. In future research at
Galindo, I would hope to expand on the aspects of the architecture related to its symbolic,
psychological, and productive nature. Part of this discussion would shift from analysis of
structure volume to analysis of the form of the structure itself. Some examples of this future
research include analysis the shift from huaca to cercadura through the lens of secular control of
the sacred, understanding the implication of ancient elite culture through their self-isolation in
massive complexes, and looking into not only how society produces and reproduces the
architectural forms of huaca and cercadura but also how those forms themselves shape society.
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