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Introductlon 

The spatial organization of settlements in a particular region is an 
important source of archaeological information because of the frequent 
assumption that it is the counterpart of social organization, or that 
there at least exists an important degree of correspondence between 
these two aspects of society (Renfrew 1978:106, 1982:3). Yet, many as
pects of the models applied to the analysis of ancient regional systems 
are less explicit (Clarke 1977:7; Johnson 1977:479; Wandsnider 
1992:286). 

The purpose of this paper is to discuss sorne of the assumptions 
made by the locational model developed by Vincas Steponaitis ( 1978) 
for the analysis of settlement patterns of complex societies on the 
chiefdom level.1 First, I will briefly examine the characteristics andas
sumptions of this model by focusing on the relationship between its dif
ferent components and its theoretical background. Second, the spatial 
distribution, architecture and connectedness of secondary centers in a 
prehispanic chiefly polity of the Gaván region in western Venezuela are 
discussed in the light of this particular model. And finally, I discuss 

· $Orne of its limitations and make suggestions to enhance the model. 
In the lowlands of South America and particularly in Venezuela, re

gional archaeology is still at its beginning stages. In this country, the . 
program of regional survey and excavations carried out by Charles 
Spencer and Eisa Redmond in the Gaván region, located on the West
ern Llanos (Figure 1) (Redmond and Spencer 1989, 1994; Spencer 
1991, 1994; Spencer and RedDDnd 1992, 1995, 1998) is an e~citing 

1 The original verston of thts paper was prepared for graduate seminar "Regional 
Settlement Patterns" under the direction of Dr. Robert Drennan (Sprlng 1994). I would like to 
thank Dr. Charles Spencer and Dr. Eisa Redmond. who kindly facilitated necessary data for 
this paper. In addition, 1 would like to acknowledge the help and comments of Dr. Robert 
Drennan and Dr. Rodrigo Liendo. Carlos Quintero produced the illustratlons. However, 1 take 
full responsibility for any errors and mislnterpretations. 
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FIGURE 1 

WESTERN VENEZUELA, INCLUDING THE GAVÁN REGION 
(after Spencer and Redmond 1994) 

opportunity for the applicatlon and testlng of a variety of methods and 
techniques proposed for the analysis of hierarchical settlement pat
terns in other areas of the world. Furthermore, the characteristics of 
the landscape in this region, particularly its largely plain-like topogra
phy and the absence of major geographical elements imposing condi
tlons for regional transportatlon and mobility, makes it an ideal site for 
regional analysis and the testlng of locatlonal models. Finally the ab
sence of further levels .of social complexity will facilitate the testlng of 
the model within the context of chiefdoms-the simplest of com:plex so
cieties.2 

• In terms of thls work a chlefdom or a chlefly pollty Is a soclety that is • ... based on 
hlerarchtcal principies of sociopolitical organization and comprehend more than a single local 
group and yet lack the organtzed bureaucracles of states. • (Drennan 1992: 57). Thls broad 
conceptuali2ation has the advantage of avoldlng classifi.catory schemes, slnce gradations on 
scale of social hierarchy are more important than the type of hierarchy (Brown 1981:28). 
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Locational theory and complex chiefdoms: Steponaitis' model 

The terms "locational theory" and "locational model" refer to a wide 
variety of approaches to the study of settlement distribution in a given 
geogre.phical space. Roper (1979) identifies two basic sets of ap
proaches. The first emphasizes the importance of human/human rela
tionsliips in structuring social space. Central. place theory, the rank
size rule, and gravity models are three of the analytical procedures in
cluded in this approach. The second emphasizes the human/land rela
tionship as the primary force that determines the location of settle
ments in a given space. Site catchment analysis is one example of the 
analytical procedures used in this approach (Roper 1979:119-120). De
spite the potential of sorne of these techniques for the study of past re
gional systems, examples of their application are relatively scarce; par
ticularly with respect to the first approach (Crumley 1979; Gorenflo 
and Bell 1991; Sebastian and Judge 1988). 

A classical example of locational analysis applied to complex soci
eties on the chiefdom level was provided by Vincas Steponaitis (1978). 
Steponaitis developed a general model to study the possible effects of 
sociopolitical relations (particularly tribute mobilization) on the spac
ing, distribution and characteristics of chiefly minor centers in regional 
settlement patterns. The model is based on the analysis of the spatial 
form of administrative areas discussed by Massam (1975) among oth
ers, and was applied to the analysis of settlements of the Moundville 
phase of the Black Warrior River Valley in Alabama (USA). In general, 
the results of this analysis were consistent with the expectations gener
ated by the model (Steponaitis 1978:449). Below I mention two of the 
most important expectations of the Steponaitis model: 

1) When there exists a high degree of political centralization, the ideal 
location of the capital is primarily determined by the posit!on of the 
lower-order centers. In order to optimize movement costs, the opti
ma} location of a primary center should be in or near the center of 
gravity; the geographical point from where yearly costs of 
intradistrict movement to and from the capital are minimized 
(Steponaitis 1978:435). 

2) Since movement costs increase with distance, it is likely that sites 
closer to the paramount center would pay a larger amount of trib
ute (in the form of produce or human energy) than those sites situ
ated farther away. Assuming that the population of each district 
was similar, we can test this proposition in the following manner: 
the more surplus and human energy a minor center was forced to 
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pay, the less would have been available for expenditure in, for in
stance, mound construction. Therefore, the closer a site is to the 
paramount center, the less there would have been available to in
vest in mound construction (Steponaitis 1978:446). 

The components of this model can be divided into two different 
parts. The first part is the general, uniformitarian Central Place Theory, 
that is derived from geography and regional science. Models obtained 
from this theory structure economic behavior among different centers 
on a regional scale. Major assumptions of the classical Central Place 
model are those of an unbounded, featureless plain and a "closed" eco
nomic system. The modified, or contemporary model, assumes a domi
nance of economic factors in the settlement and growth of centers, the 
rational basis of individual (consumer) behavior, and the congruence of 
the spatial distribution of centers with that of other (non-economic) fac
tors affecting settlements (Smith 1976:23; Crumley 1979:151). 

The second addresses the specific form or forms of economic be
havior. In this case, an important part of Steponaitis' critique is di
rected to the application of locational models based on markets and 
marketing behavior to the study of chiefly systems because this form of 
economic behavior is not universal, but rather, related to the state level 
of social development (Steponaitis 1978:427; 1981:322). Instead, redis
tribution, in the form of mobilization, is considered to be the specific 
form of economic behavior related to the political economy of complex 
societies, particularly those on the chiefdom level (Steponaitis 
1978:421). Mobilization refers to the recruitment of goods and services 
for the benefit of a group not coterminous with the contributing mem
bers. Examples of mobilization are tribute (either food or material prop
erty). taxation, and corvée labor (Earle 1977:215). 

The link between the geographical and economic aspects of the 
model is given by the existence of a regionally centralized decision
making elite who are assumed to control and regulate both the settle
ment hierarchy and the flow of tribute to finance their public and prí
vate activities (Earle 19'.77:216): 
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What is importan t ... is that different nodes in the political hier
archy are usually associated with spatially discrete (and 
archaeologically recognizable) central settlements. Insofar as 
administrative control and collection of tribute are the major 
activities that structure the political hierarchy, these activities 
may also have correlates in spatial terms influencing the loca
tion of central settlements relative to one another and tothe 
population they serve. (Steponaitis 1978:421). 



A critlcal assumption of Steponaitis' analysis is that the population 
size of each district was similar because only if populations were simi
lar, would the amount of tribute given by each district be equivalent. If 
we assume that populations were the same in each district, it would be 
possible to substitute "populatlon" by "amount of tribute" in the calcu
lations for the Center of Gravity of Minar Centers (CGMC) because they 
are ·cónstants. Hence, if we substltute the weights by a constant (as- did 
Stepo:q.aitis), we only need to know the geographical location of the cen
ters (Steponaitis 1978:437). In this way, we have a locational model 
that integrates the general Central Place theory and a forro of economic 
behavior that we assume to be characteristic of chiefdoms (tribute mo
bilization). 

However, recent developments in the archaeology of chiefdoms 
question the assumption that mobilization is always the main cause of 
centralization (Earle 1991; Drennan and Quattrin 1994). On the other 
hand, if we substitute the constants in Steponaitis' model for actual 
population data, then centralization and tribute flow become two inde
pendent aspects in a model that assumes tribute mobilization as a cen
tral part of the political economy of chiefdoms because tribute flow 
(which was assumed to 1:>e a constant dependent on an equally constant 
center's population) has been eliminated from the equation. 

Therefore, if we find that there is high centralizatlon at the regional 
level and higher mobilizatlon in sites closer to the regional capital, it is 
likely that mobilization played an important role in regional centraliza
tion. However, it does not prove or refute that tribute mobilizatlon was 
the main cause of this centralization because it is only an assumption 
based on what we think about the nature of chiefdoms. Hence, in arder 
to assess the value of any assertion, and in arder to reject alternative 
explanations, we also need to specify what percentage of the observed 
centralization can be "explained" by tribute mobilization, and assess 
how other factors could have altered the observed spatial distribution. 

It is unlikely that all administrative districts of prehistoric 
chiefdoms were equivalent in population, amount of tribute, or other 
demographic and economic characteristics. However, we can test the 
validity of those assumptions by applying the method as explained by 
Massam, in which the "weight" of each point (settlement) is given by its 
population (Massam 1975:26). Such an attempt will be made here with 
data obtained from the Gaván region which is located in the westernLZ
anos ofVenezuela. 
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The Gaván Region 

The lowland savannas of Venezuela cover approximately 300,000 
km2 ; most of which are located in the Orinoco Basin. In general, this 
area comprises five main geomorphologic units: (1) the mountain front; 
(2) the high piedmont; (3) the low piedmont; (4) the high Llanos (flood 
plains); and (5) the low Llanos (Corpoocidente 1982:21-29). Sorne au
thors include the middle Llanos as an additional "intermediate" cat
egory. The climate is uniform, with two well differentiated rainy and dry 
periods. In the piedmont and Llanos units (Figures 2 and 3)there exists 
a diversity of landscapes dueto variations in topography, altitude and 
seasonality (Silva and Moreno 1993). The natural vegetation can be di
vided into four main types: (1) forests; (2) dry savannas; (3) wet savan
nas; and (4) swamps (Sarmiento, Monasterio and Silva 1971). Because 
of the contrast in resource distributlon, the differentlation between flu
vial gallery forests and inter-fluvial open grasslands is another basic 
ecological distinction to be considered. The availability of soil moisture 
durtng the dry season and the low level of nutrients contained therein 
are the most important ecological constraints that limit agricultura! 
productivity in this particular area (Silva and Moreno 1993:242). 

Although archaeological investlgatlons in the Llanos go back to the 
nineteenth century, research aimed at the study of regional settlement 
pattems began with the work of Garson, who conducted the first sys
tematic settlement pattern survey in the Hato de la Calzada region 
(Garson 1980). Here, Garson located twenty-two sites related to the 
Osoid series. These sites varied in size and thirteen of them contained 
artificial mounds. In addition, he identified other earthen structures in
cluding nine causeways and a probable system of raised fields for in
tensive agriculture (Garson 1980:98, 129). The most important result of 
this work was the identificatlon of a three-level settlement pattern in 
the Hato de la Calzada region related to the Osoid archaeological series 
(Garson 1980; Spencer and Redmond 1992:138). 

More recently Spencer and Redmond, from a neo-evolutionary per
spective, have addresséd the problem of social change and inter-soci
etal relationships in the Gaván region of western Barinas (Figure 1) 
which crosscuts the piedmont and the Llanos. In the high Llanos', they 
identlfied two archaeological phases: Early- and Late Gavan. According 
to these authors, complex societies of the chiefdom leve! emerged there 
around 500-600 AD. Their conclusion is supported by five types of evi
dence: 1) the appearance of a three-level settlement hierarchy, 2) monu
mental architecture, 3) increase in overall population, 4) socialdifferen
tiation in burial and residential patterns; and 5) complex social rela
tionships with other politles, including trade and warfare. More re 
cently, ritual feasting has been identified as yet another form of estab-
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FIGURE 2 

THE PIEDMONT 

FIGURE 3 

THE LLANOS 

(Photo: R. Gassón 1988) 

(Photo: R. Gassón 1988) 
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lishing and reinforcing social relations (Gassón 1998: 163; Redmond, 
Gassón and Spenser [in pressl). 

Here, our analysis will focus on the Late Gaván phase of theLlanos 

(500-1000 AD) where these authors located a total of 32 Late Gaván 
habitation sites (Figure 4). Sites are briefly described below in accor
dance with their position in the regional hierarchy: 

5Km. 

O Petroglyphs 
e Archaeological sltes 

FIGURE 4 

THE GAVÁN REGION 
(Aft«:r Spencer and Redmond 1990: 15) 
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1) Primary Regional Center: Site B12 occupies the top level of the 
regional hierarchy and covers approximately 33 hectares (Figure 5). 
This site has the greatest number of earthworks including two 
large mounds with a height of 12 and 10 meters respectively, four 
mounds that range from 1 to 4 meters in height, and 130 habita
tion mounds of 1 meter or less. In addition, the site is surrounded 
by an earthwork that probably supported a palisade and shows evi
dence of intemal and ex:ternal causeways t:alzadas) designed to fa
cilitate and probably to institutionalize communication and trans
portation among the different settlements. It is very likely that B12 
was the ceremonial and civic center of the regional hierarchy. First, 
the tallest mound was not used for habitation, thus representing 
sorne sort of public or ceremonial facility. Second, the site has a 
very well defined central space or plaza that was probably used for 
collective ceremonies. Finally, although there are differences in 
burial treatment, the type and amount of offerings were rather 
modest; suggesting that wealth was not the main criterion in social 
differentiation. Rather, 1t seems that war and/or religion played a 
more important role in burial treatment (Spencer and Redmond 
1992:147-149) . 

(Photo: R. Gassón 1988) 

FIGURE 5 

MAIN MOUND OF THE PRIMARY REGIONAL CENTER 

B12-EL GAVÁN 
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2) Secondary Centers: The second level of the regional hierarchy is 
constituted by five sites: B97, B30, B25, Bl 7 and B21 (Figure 6) 
that vary in size from 6-10 hectares. Each contains 2-4 mounds be
tween 2 and 6 meters in height. Four of these sites are linked to 
B12 by causeways. These sites also present a public space, thus 
imitating (on a minor scale) the spatial arrangement of the regional 
center. However, less is known about the functions of the mounds 
and burial treatment in secondary centers. 

3) Habitation Sites: There are 26 habitation sites on the third level of 
the regional hierarchy. None of these sites present evidence of ar
chitecture and they vary in size from 0.5 to 4.4 hectares. Only nine 
of these sites are linked to the regional network of causeways. 

(Photo: R. Gassón 1988) 

FIGURE 6 
SITE B25-LA COTIZA 

As previously mentioned, a network of causeways indicates an im
portant degree of regional centralizatlon in the Gaván region. Addi
tional evidence of centralization was provided by the existence of raised 
fields' agriculture, prob~bly for surplus production. These agricultura! 
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faciÍitles were connected by the network of causeways to centers l;l25 
and B97, and most importantly to Bl2; the regional capital. 

A ·summary of the basíc data for the analysis is presented in Tables 
1 and 2. Table 1 includes basic information for all of the different 
settlements (site name, position in the regional hierarchy, and esti
mated population). Table 2 includes more specific information about 
the centers including center name, population size, the population of 
each center's "district" (see below), the distance from each center to the 
regional capital (in kilometers), the number of mounds for each center, 
anda rough Mound's Construction Index (MCI) for each center (calcu
lated by adding up the mounds' height at each site). In addition, the 
presence or absence of connections via causeways to the regional com
munication network is indicated (Spencer personal communication; 
Spencer and Redmond 1998: Table l; Redmond and Spencer 1995: 
Table 1). 

TABLE 1 
SETTLEMENTS OFTHE GAVÁN REGION 

Site Hierarchical Estimated Site Hierarchical Estimated 
No. Order Population No. Order Population 

Bl2 1 670-1000 B74 3 20-30 
B97 2 122-182 B75 3 25-38 
B21 2 179-267 B69 3 89-133 
B30 2 191-285 B72 3 61-91 
Bl7 2 152-227 B67 3 20-30 
B25 2 203-303 B60 3 61-91 
B98 3 20-30 B53 3 20-30 
B52 3 25-38 B88 3 51-76 
B96 3 25-38 B87 3 10-15 
B26 3 61-91 BlOl 3 20-30 
B64 3 61-91 B77 3 20-30 
B41 3 89-133 B92 3 61-91 
B81 3 51-76 B79 3 25-38 
B78 3 10-15 B38 3 76-114 
BlOO 3 25-38 B45 3 51-76 
B71 3 10-15 B86 3 10-15 

Source: Spencer and Redmond 1998 Table l. 
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TABLE 2 
SUMMARY OF MOUND CENTER'S CHARACTERISTICS 

ATTHE GAVÁN REGION 

S1te S1te Distrtct Distance Mounds Index Causeway 
populatton populatton (Km.) (Number) (yes/no) 

B12 835 835 o 6 36 yes 

.~97 152 497 0.5 2 4 yes 

Bl7 190 400 12 2 8.5 (*) yes 

B25 253 253 7 2 9 yes 

B21 223 817 6 4 9 yes 

B30 238 333 9.75 4 9.5 (**) no 

(*) Much destructlon dueto road-bullding here: there could have been more mounds. 
t••¡ One of the mounds was probably higher. 

I have organized these settlements in a number of different hypo
thetical units called "administrative districts" or more simply "dis
tricts". An administrative district is a sub-regional unit constituted by a 
secondary center and the habitation sites that were clóser to it than to 
any other secondary center. Thus they were likely to be under its con
trol. Since Steponaitis states that each minar center could have relied 
on the population of its entire district, it was important to try to deter
mine what settlements would have been related to an specific center! 

The assessing of prehistoric administrative districts is a difficult 
task. After a number of trials with different methods, I decided to utilize 
Thiessen polygons in arder to estímate the hypothetical administrative 
districts of the Gaván region. In arder to do this, I used theVORONOI 
option of the SYGRAPH software program (Wilkinson 1990b:210). This 
decision was made because of the consistency of Thiessen polygons 

3 Toe populatlon of each settlement is based on an average value of the populatlon 
estimates calculated by Spencer and Redmond (Spencer and Redmond In press: Table 1). 
These estimates were generated by multiplying slte areas by 20.3-30.3 persons/ha; a figure 
based on the population denslty estimated for B 12, where all the recogniZable housemounds 
were mapped and where the most extenslve excavations were carried out (Spencer and 
Redmond 1994: 134). 
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with the general assumptions of the locational model discussed here. 
The sites located in each polygon are closer to their respective center 
than to any other, thus fulfilling the theoretical ideal of minimiza:tton of 
costs !llld maximization of movements. 

As a result of the analysis, I obtained five different units or "admin
istrattve districts." Each district has a secondary center as its capital 
and almost all of the settlements were assigríed to a specific district 
(Figure 7). Then, the population of each district was estimated by add
ing up the average population of all the settlements included within its 
borders. 

!11(111. 
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e Archaeological sites 

FIGURE 7 

ADMINISTRATIVE DISTRICTS OF THE GAVÁN REGION 
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Defining administratlve districts based on habitatlon sites raises a 
number of potential questions with respect to the number of sites re
covered and the assigning and distribution of sites in the administra
tlve districts because the number and distribution of sites affect the 
shape and "weight" of the administratlve districts. First, it is likely that 
not all the sites of the Late Gaván phase (or of any other phase) have 
been discovered. The discovery of absolutely all the sites in a given re
gion is frequently difficult (if not impossible) due to problems in site 
preservatlon and sampling strategies. In addition, the total recovery of 
all the small sites is not necessarily a pre-condition. Much can be done 
with a good sample of small sites since we are more interested in varia
tions in populations at the subregional level than in their absolute 
numbers. The scope of the survey was intensive and regional (Spencer 
1991; Spencer and Redmond 1992; Spencer, Redmond and Rinaldi 
1994) and combined both infarmant and systematic ground exami-

' nation (Redmond 1989). Although geomorphologic processes and veg
etation could have affected the visibility of archaeological remains, we 
should note that most of the sites were actually recovered near the 
main rivers where natural processes are more active. In summary, al
though it is probable that all the sites were not discovered, the sam
pling problema were evenly distributed throughout the region. Thus, we 
have a balanced and representatlve sample of the number of sites (local 
populations per district). 

Next, in relation to the distribution of sites per administratlve unit, 
we sometlmes confront problema in assigning a site or sites to an spe
cific district. In this case, the only settlement that was not clearly as
signed to an specific district was site B41, which is located exactly on 
the border of the districts dominated by centers B2 l and B97. The 
population of site B41 was included in the administrative district of 
center B97 far several reasons. First of all, it will not substantially 
change the point I am trying to make here, which is the examination of 
the model under conditions of variation in sub-regional populations. 
Secondly, I believe that it would have been politically unwise far a para
mount chief to have had a secondary district with a population larger 
than the population of the regional capital. Thirdly, it is possible that 
the inhabitants of site B4 l were more attracted to center B97 because 
of the proximity of this site to the regional capital and finally, it W.ij.S de
sira~le to reduce the number of calculations and possible alternatives 
(like the inclusion of site B41 in the district dominated by center B21), 
which could make this discussion unnecessarily complex. 
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Data Analysis 

·in this section, I will first analyze the degree of centralization_ of 
the regional settlement pattern. If paramount chiefs were engaged in 
general decision-making a·t the regional level and if materials, energy 
and information were regularly exchanged between the main center and 
the minor centers, then minimization of cost and maximization of 
movement must have been important in determining the location of mi
nor settlements over the landscape. However, it should be noted that I 
am neither specifying what kinds of decisions were made nor what was 
exchanged between centers. 

Secondly, I will analyze the relationship between the amount of 
work invested in each one of the secondary centers with respect to its 
distance from the primary center. If tribute mobilization was aprimary 
determinant in minor center distribution and public work investment, 
as proposed by Steponaitis, then minor centers located closer to a para
mount center should have had a smaller investment in mound con
struction; suggesting that decision-making was mainly directed to trib
ute flow regulation. 

In order to test the degree of centralization of the Gaván region, I 
applied the method proposed by Steponaitis (1978:449-451). Since this 
information is well known and readily accessible, the minutiae of the 
method will not be explained again here. 

Basically, this analysis consists of two steps: (1) the calculation of 
the Center of Gravity of Minor Centers ~GMC) and (2) the Spatial Effi
ciency Index (E) (Massam 1975:22-25; Steponaitis 1978:449-450). The 
Center of Gravity of Minor Centers is the geographical point at which 
the cost of movements to and from minor centers is minimized. It as
sumes that ali centers located in the region were effectively related to 
the regional system. On the other hand, the Spatial Efficiency Index is 
the degree to which each one of the centers in the region approximates 
this optima! location. According to the model, the regional capital is 
ideally located in or close to this center of gravity (Steponaitis 
1978:432-433). Therefore, straight-line distances (measured in kilome
ters) from the middle of B12 to each secondary center were calculated 
and the weight of each center was based on the population of its re
spective district. 

The general results are shown in Figure. 8. As we can see, the 
Gaván regional center (site B12) obtained a Spatial Efficiency Index .f;) 

• Thls data was facilitated by Charles Spencer who made the original maps of the survey 
(Spencer 1994: personal communlcation). 
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of 0.68. This index is the highest of the entire region. TheE for the mi
nor centers are 0.16 (B25), 0.27 (B17), 0.39 (B30), 0.57 (B97) and 0.66 
(B21), respectively. Although the index for the regional capital seems to 
be relatively low, these indexes tend to confirm the general idea that 
minimization of costs and the maximization of movements were impor
tant factors in the location of secondary centers in the Gaván region. 

0.7 

0.6 
0.58 

0.5 

0.4 
~ .. .., 
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0.1 

o 
Site B-25 Site B-17 Site B-30 Site B-21 Site B-12 Site B-97 

FIGURE 8 
SPATIAL EFFICIENCY INDEX 

To explore the second proposition, I made a histogram based on the 
distance between sites and the amount of work invested in mound con
struction as recommended by Steponaitis (Figure 9). The his'togram 
shows that the closest site has the smaller index and that the farthest 
sites J:iad a greater investment of work. 5 

5 It is unfortunate that slte B 17 Is partlally destroyed because this site may have had 
more mounds In the past. In addition, one ofthe mounds of site B30 was once probably hlgher 
(Spencer 1994: personal communlcatlon). 
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CONSTRUCTION INDEX OF MOUNDS 
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In order to test the degree of correlation between distante and 
mound's constructioh index (MCI), I performed a regression analysis of 
the variables construction index and distance. Calculations were made 
by using the SYSTAT software program (Wilkinson 1990a:146-16Ó). The 
results were as follows: the squared multiple r= 0.644. This means that 
64.4% of the variation in MCI is "explained" by the distance of each cen
ter to the regional capital. Since the probability assc;>ciated with the "F" 
value was 10.2%, we are 89.80% confident that there is a linear rela
tionship between these two variables. Again, although relatively low, 
the results do show a general relationship. 

In order to test whether the construction might be a mere a func
tion of the population associated with each center I did · the regression 
with the variables MCI and District Population. According to the regres
sion results, only 1.2% of the variation in the construction index was 
"explained" by the population of each district (squared multiple r= 
0.012, probability associated toFvalue 86%). This result indicat~s that 
there is an insignificant degree of correlation between populationnum-
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ber and mound construction index, and that we have a relatively high 
level of confidence with respect to this assertion~ 

In sum these two analyses indicate that there is a relationship be
tween the amount of work invested in public construction and the dis
tance from each center to the regional capital. In addition, the invest
ment seems to be independent of the population of each district. If the 
presuppositions of Steponaitis with respect to mobilization are correct, 
these results would indicate that the sites closer to B12 hada minar in
vestment in mound construction because a greater part of the re
sources ofthese centers were redirected to the regional capital, B12, re
gardless of the size of their populations. However, only 64.4% of the 
variation in construction is "explained" by distance, leaving almost a 
third to be explained. 

In general, these results suggest that first, there was a certain de
gree of centralization in the Gaván polity and second, that there is a 
general correlation between distance and the amount of work invested 
in mound construction. But they also indicate that these relationships 
were probably not too strong, at least in comparison with the results of 
the analysis done by Steponaitis in the Moundville phase. This raises 
sorne questions about the degree of centralization of the Gaván region. 
The other possibility is that factors other than mobilization affected the 
distribution of settlements in the Gaván region; factors not included in 
the model discussed here. 

Discussion 

The picture that emerges from this preliminary analysis is one of 
relative centralization and economic control at the regional level. The 
regional capital is ranked the highest and there exists a general corre
lation between distance and mound construction. This indicates that 
perhaps an important amount of the energy and resources that could 
have been invested in monumental construction in local centers were 
probably redirected to monumental construction in the regional capital. 
However, the indexes seems to be rather low, which indicates that ei
ther the regional system was not highly centralized or that there are 

6 Another interestlng questlon Is whether the constructlon lndex is related to the 
population ofthe secondary center itself. The results ofthe analysls for secondary centers only 
were: the squared multlple r= O. 762, wlth an Fvalue of0.053. Ifwe lnclude the regional capital 
B 12 the results are much hlgher: the squared multiple r= 0.993 and the Fvalue Is 0.000. These 
results cast doubts on the assumed hlerarchy. However, the purpose ofthe paper is more the 
testlng of the model under the condltlons set forth by Steponaltls than the reconstruction of 
the sociopolltlcal structure In the Gavan region. Since it is lmportant to dlstinguish between 
these two dlfferent (albelt not contradlctory) objectlves (Drennan 1992: 71), this second line 
of inquiry wlll not be pursued here to an important degree. 
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factors that were not contemplated by the model such as the inclusion 
of centers that actually participated in the regional hierarchy in· a re
stricted manner, or were only loosely integrated in that regional hierar
chy. Can archaeological record of the area identify sorne of these prob
lems? ·· 

Spencer and Redmond have shown that the local causeway 
(calzada) network could have played an important role in integrating a 
significant amount (42.2 %) of the regional population (Redmond y 
Spencer 1995:256; Spencer and Redmond 1998: 102). As shown in Fig
ure 4, only four of the five regional centers in the Gaván region are con
nected to the paramount center (B12) by causeways. Although Spencer 
and Redmond feel that the only exception (site B30) is subject to doubt, 
no conclusive evidence of a direct connection of B30 to any other center 
was found (Spencer and Redmond 1998:105). I believe that sorne inter
esting points can be made if we look again at the location and central
ization of settlements and take into account the problem of connected
ness. 

As stated earlier, the Spatial Efficiency Index of the Primary Re
gional Center was 0.68 which was highest at the regional level (Figure 
8). However, if this region was highly centralized, 0.68 seems like a 
relatively poor index when compared to, for example, Moundville which 
showed an E of at least 0.94 (Steponaitis 1978:441). 

A sine qua non condition of the model proposed by Steponaitis (and 
most, if not all, locational models) is that all the centers included in the 
analysis have to be effectively related. Therefore, I decided to calculate 
the MGMC and the E again considering only the districts connected by a 
causeway (B 1 7, B97, B2 l and B25). As a result, the spatial efficiency of 
most of the centers increased and the (E) of the paramount center Bl2 
increased to 0.75 (Figure 10). TheE of B97 increased to 0.64, theE of 
B21 to 0.72, while theEofB25 diminished from 0.16 to 0.15. The most 
important change was in site B17, which diminished from 0.27 to 0.18. 
This is not surprising since site B 1 7 is the more distant center of the 
entire region. 

The next step was to re-test the relationship between the mound 
construction index and distance. If tribute mobilization was the pri
mary force determining the distribution of settlements, it is likely that, 
for centers connected by a causeway network, the correlation between 
distance and mound construction index (in other words, the amount of 
tribute). should be stronger. The histogram (Figure 11) of the sites 
shows that in general, sites close to the regional capital seem to have 
had a minor investment in mound construction, with the exception of 
site Bl 7. However, the regression analysis shows that the squared mul
tiple r= 0.590, that is now only 59% of the variation in mound's index is 
explained by the distance of centers connected by causeway to the re-
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gional capital. This is even less than the original 64.4% of explained 
variation; taking into account all the centers. 

Therefore, if we consider only the centers connected by causeways, 
the Spatial Efficiency Index of most of the sit.::s (including that of the 
regional capital) is higher, but the correlation between distance and 
mound construction index is lower. Hence, I believe that the consider
ation of tribute mobilization control as the only cause of centralization 
and· secondary centers' distribution in the Gaván case is in need of 
closer examination. 

If"mobilization was not necessarily the on_ly force determining the 
distribution of settlements at the regional level, why then does B12 
show a relatively high index of spatial efficiency? It seems to me that 
other variables, in addition to economics, could account for the ob
served distribution. 

For instance, as indicated by Spencer and Redmond, it seems that 
the causeway network did play an important role in the implementation 
of a variety of control strategies which included war, prestige-good ex
change, the sanctification of authority as well as mobilization 
(Redmond y Spencer 1995; Spencer and Redmond 1998)? However, it is 
unlikely that this network was developed solely in response to the 
needs associated with tribute collection. As we know, there are a num
ber of alternative tribute collection strategies including periodic collect
ing during religious ceremonies and rites of passage etc. that did not 
require a technology so specialized or costly as a causeway to reach 
their goals. As explained by Spencer and Redmond, the development of 
the causeway network could have been associated with the necessity of 
mobilizing manpower over an extensive region in a short time for spe
cial purposes such as war and/ or religious ceremonies (Spencer and 
Redmond 1998:107). If tribute collection was the only cause that pro
moted regional integration, then less expensive strategies to legitimize 
the relationship between the regional elite and the local populations 
could have been developed. 

In addition, it seems that not all of the secondary centers partici
pated in the regional hierarchy in the same way. Let us examine briefly 

'The analysis of location-allocation problems (the arrangement of sltes and facilities In 
a reglon to maxlmlze their accesslbllity) can be done wlth or wlthoul informatlon on lhe 
transportatlon network (the systems of roads and tra!ls developed to facilitate and 
lnstltutlonalize translt and communlcation). There is also a thlrd approach based on 
computer simulatlons (Gorenflo and Bell 1991: 83-85). Steponaltls made addtlonal calculatlons 
for sites connected by rlvers, which lncreased the Spatlal Efficiency lndex of Moundvllle up 
to .996. (Steponaitis 1978: 441), whlch lndlcates also that aspects ofthe natural landscape 
were determinant In the location of centers. However, slnce causeways are art!flcial facilities 
for transportatlon, they are llkely to be more sensltive indlcators of connectedness among 
sltes. 
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the other secondary centers and their districts. A closer look reveals 
that there were not only important differences in population and geo
graphical location, but also in the type of local resources and externa! 
contacts that each one had access. 

For instance, site Bl 7 hada relatively small population in regional 
terms and a Spatial Efficiency Index of only 0.27. This index is even 
smaller if we take into account only those centers connected bycalzada 
(0.18). However, it also seems that B 17 was the only center directly re
lated to the petroglyphs that probably marked a trade-route that con
nected the Llanos with the piedmont and the Andean mountains. This 
may either indicate a certain control over this route or its function as a 
"collection" area for Andean goods. Indeed, imported polished stones 
were recovered at B 1 7, albeit in relatively low quantities, which per
haps was a consequence of the few excavations conducted at that site 
(Spencer and Redmond 1998:105). 

Center B30 had the more isolated district in the area, did not con
trol any resource other than its local land and population (concentrated 
in the center itself and in only one more settlement), and was not con
nected by calzada to the rest of the regional hierarchy. In contrast, cen
ter B21 had the largest district population and territory. The character
istics of B30 in terms of its size and population may well be conse
quences of the artificial limits of the study area; the problems related to 
this "boundary effect" have been frequently discussed in the literature 
(Hodder and Orton 1976). 

However, the limits of the study area do not explain the absence of 
causeways. In regional terms, B30 seems to be an exceptional case. It 
probably had a more limited capacity to generate surplus to be actively 
engaged in externa! trade orto efficiently contribute manpower to the 
regional hierarchy. I therefore suggest that the inhabitants of site B30 
could have chosen not to be connected to the regional hierarchy by a 
calzada. The effect would have been a loss of sorne privileges but, on 
the other hand, it would also have lessened the obligations of having an 
institutionalized relationship with the paramount elite of B12. This ad
mittedly speculative idea is subject to archaeological testing, but it 
should wait until a more detailed analysis of the archaeological mate
rial from B30 and all the other sites is completed. The other altemative 
is even simpler; site B30 did not belong to the regional system. Again, 
further excavation and analysis is needed to test this idea. 

Finally, centers B97 and B25 were closer to the paramount re
gional center and were probably related to the direct exploitatio:ra. of the 
alh,1vium of the Canaguá River (and perhaps one of them was related to 
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the drained fields systems). Given its position immediately adjacent to 
the primary center, B97 hada rather peculiar situation. At first sight, it 
would seem that competition between centers would preclude a close 
spatial proximity. However, if the functions of site Bl2 were more cer
emonial and civic than economic (Flannery 1976: 170), then this narrow 
spacing would not be surprising, since competition was not only eco
nomic in character or, at least, it was probably concealed by ideological 
mechanisms like the sanctification of authority (Spencer 1991; 1994). 
It is important to emphasize that even spacing among centers within a 
systems is more likely to occur in situations of market competition 
which is not the economic behavior characteristic of chiefdoms 
(Flannery 1976:170-171; Steponaitis 1978:426). Therefore, there is no 
reason why B97 should not have been close to the regional capital. This 
proximity probably implied, however, that B97 was more closely con
trolled by Bl2, or perhaps that Bl2 was a paramountcy, in Taylor's 
terms (Taylor 1975).8 

In conclusion, we have a regional system that was relatively cen
tralized, but one in which mobilization does not seem to have been the 
only factor in this centralization. Additional factora, like connected
ness, could have changed the degree of centralization of the regional 
system. In addition, there is an important amount of variability among 
secondary centers. Finally, not all of the secondary centers seem to 
have hadan institutionalized relationship to the regional hierarchy. Al
though the inclusion of factora like connectedness represent only alter
native interpretations, they support the idea that there were factora 
other than mobilization affecting the distribution of secondary centers. 
The characteristics and spatial distribution of sites like B 17 and B30 
would indicate sorne degree of competition or independence of the local 
rulers in relation to the Bl2 ruler. Interna! competition among mem
bers of the chiefly elite for access to a relatively small number of politi
cal offices and the related privileges is currently recognized as one of 
the mechanisms related to the rise and fall of centralized, hierarchical 
leadership in the area (Redmond,Gassón and Spenser [in press), Wright 
1984-50-51). This suggests also that we need to know more about the 
relationships between regional centers, secondary centers and the 
populations that were supposedly under their control. 

• A paramountcy Is "when a separate regional center Is establlshed In a new locatlon 
(often In response to conslderatlons of regional administrative efficency), anda paramount 
chlef admlnlsters the dlstrlcts that comprlse that region from the new capital, not from one 
of the district centers" ( Spencer 1982: 11). 
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Summary and Conclusions 

The discussion about the importance of economic control is an im
portant part of the literature on chiefdoms, or ranked societies. On one 
hand, traditional models such as those of Service (1962) and Fried 
(1967) have emphasized the lack of substantial economic inequality (ei
ther by controlling resources or by restricting access to such re
sources). On the other hand, economic inequality and resource control 
has been viewed by sorne, (),"asa matter of general principie" (Drennan 
and Quattrin 1994:1; see also Earle (1991), Gamble 1982:100 and 
Gilman (1991). 

This analysis does not conclusively support either one or the other 
approach and it is unlikely that a discussion based on such extreme 
propositions will be productive in the future. What is important to as
sess are the roots and the specific mechanisms of the processes of so
cial inequality, control, and resistance at the regional and sub-regional 
level in specific cases. These non-economic and external variables are 
now thought to be critical to the development of chiefly polities 
(Brumflel 1994). As stated by Earle: 

To understand the evolution of chiefdoms requires under
standing the household and community as semi-autonomous 
units that may exist in competltion with each other and in op
position to the overarching polity. Thus the centralization of 
the chiefdom should always be seen as a fragile, negotiated in
stitution that is held together by an economic interdepen
dence, a justifying ideology, and a concentration of force(Earle 
1991:13). 

However, we should stress that Steponaitis indicated the limita
tions of his model, particularly in relation to the restricted set of vari
ables examined (tribute flow and administrative decision-making). For 
that reason, he left the model open to other possible variables like in
tensive warfare and interpolity alliances (Steponaitis 1978:449). 

In this paper I have shown that regional centralization should be 
interpreted as the result of a number of economic and non-economic 
variables ofwhich mobilization is but one among many. In addition, the 
data of the Gaván region suggests that it is unwarranted to assume 
that secondary centers are similar in population, economic and/or po
litical strategies. This in tum, poses sorne questions to the uncritlcal 
application of locational models. Secondary centers are not necessarily 
clone-like replicas of each other and much more research on the differ-
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ences among ·secondary centers is required. This assertion is at odds 
with one of the most important and inner assumptions of most 
locational models: that all places are populated by "standard" people, 
with identical needs, tastes and contacts (Crumley 1979: 141). An effort 
should be made in trying to isolate and specify specific characterlstics 
and strategies of each · one of the secondary centers in arder to under
stand .J;¡ow the overarching polity might have functioned. 

Abstract 

This paper discusses some propositions made by the locational 
mQdel developed by Vincas Steponaitis in order to analyze regional 
settlement patterns of complex societies or "chiefdoms"; particularly the 
role of redistribution on regional centralization. Data analysis from the 
Gaván region, in the western Llanos of Venezuela, suggests that redistri
bution, specifically tribute mobilization, is not necessarily the mainfactor 
that determines regional centralization in societies of this degree of orga
nization. A more realistic perspective of the causes of regional centraliza
tion should consider other variables such as subordinate population size 
and distribution, and local variation in activities like war or exchange. 
Due to the variabillty of local groups, chiefly polities are better under
stood as jragile institutions in a continuous process of negotiation at dif
ferent levels. 

Resumen 

En este trabajo se discuten algunas proposiciones del modelo 
locacional desarrollado por Vincas Steponaitis para analizar los patrones 
de asentamiento regionales de las sociedades complejas o "cacicales", 
particularmente el papel de la redistribución en la centralización a nivel 
regional. El analisis de los datos de la región de Gaván, en los Llanos 
Occidentales de Venezuela, sugiere que la redistribución, especifica
mente la mobilización de tributos, no es necesariamente el factor funda
mental que determina la centralización a nivel regional de sociedades 
con este grado de organización. Una perspectiva más realista de las 
causas de la centralización regional debe contemplar otras variables, 

tales como el tamaño y distribución de las poblaciones subordinadas, asi 
como la variación local en actividades como el intercambio o la guerra. 
Debido a la variabilidad de los grupos locales, la centralización de las 
sociedJ.des cacicales podría ser observada como una instituci.ónfrágil en 
proceso continuo de negociación a diferentesniveles. 

27 



References 

Brown, J. 
1981 The search for rank in prehistoric burials. In The 

Archaeol.ogy of Death (ed. R. Chapman, l. Kinnes and K. 
Ransberg): 25-37. Cambridge: Cambridge UniversityPress. 

Brumfiel, Elizabeth 
1994 Factional competition and political development in the 

New World: an introduction. InFactional competition and 
política! devel.opment in the New World (ed. Elizabeth 
Brumfiel and John Fox): 1-13. Cambridge: Cambridge 
University Press. 

Clarke, David 
1977 Spatial Information in Archaeology. InSpatialArchaeology 

(ed. David Clarke): 1-32. New York: Academic Press. 
Crumley, Carole 

1979 Three Locational Models: An Epistemological Assessment 
for Anthropology and Archaeology. In Advances in 
Archaeol.ogical Method and Theory vol. 2 (ed. Michael 
Schiffer): 141-173. New York: Academic Press. 

Corpoocidente 
1982 Corporación de desarrollo de la región Centro-Occidental: 

Ordenamiento Territorial de los Estados Portuguesa y 
Barinas. vol!. Marco General.Barquisimeto: Departamento 
Técnico de Reproducción de FUDECO. 

Drennan, Robert 
1992 What is the Archaeology of Chiefdoms About? In 

Metaarchaeology (ed. Lester Embree): 53-74. The 
Netherlands: Kluwer Academic Publishers 

Drennan, Robert and Dale Quattrin 
1994 Social inequality and Agricultura! Resources in the Valle 

de la Plata, Colombia. In Foundations of Social Inequality 
(ed. Price, T. Douglas and Gaxy M. Feinman):1-18. New 
York: Plenum. 

Earle, Timothy 
1977 A Reappraisal of Redistribution: Complex Hawaiian 

Chiefdoms. In Exchange systems in prehistory (ed. T. 
Earle and J. Ericson): 213-232. New York: Academic 
Press. 

1991 The Evolution of Chiefdoms. InChiefdoms: Power, Economy 
and Ideology (ed. Timothy Earle): 1-15. Cambridge: 
Cambridge University Press. 

Fried, Morton 
1967 The Evolution of the Political Society. New York: Random 

House. 

28 



Flannery, Kent 
1976 Evolution of Complex Settlement Systems. In The Early 

Mesoamerican Village(ed. Kent Flannery): 162-173. New 
York: Academic Press. 

Gamble, Clive 
1982 Leadership and 'surplus' production. InRanking, Resource 

and Exchange (ed. Colin Renfrew and Stephen Shennan): 
100-105. Cambridge: Cambridge University Press. 

Garson, Adam 
1980 Prehistory, Settlement and Food Production in the Savanna 

Region of La Calzada de Páez, Venezuela Ph.D. 
Dissertation. New Haven, Yale University. 

Gassón, Rafael 
1998 Prehispanic Intensive Agriculture, Settlement Pattem and 

Political Economy in the Western Venezuelan Llanos Ph.D. 
Dissertation, Pittsburgh, University of Pittsburgh. 

Gilman, Antonio 
1981 The Development of Social Stratification in Bronze Age 

Europe. Current Anthropology 22: 1-24. 
Gorenflo, Larry and Thomas L. Bell 

1991 Network analysis and the study of past regional 
organization. In Ancient Road Networks and settlement 
hierarchies in the New World(ed. Charles D. Trombold): 
80-98. Cambridge: Cambridge University Press. 

Hodder, Ian and Clive Orton 
1976 Spatial Analysis in Archaeolog-y. Cambridge: Cambridge 

University Press. 
Johnson, Gregory 

1977 Aspects of Regional Analysis inArchaeology AnnualReview 
of Anthropology 6: 4 79-508. 

Massam, Bryan 
1975 Location and space in social administration. New York: 

John Wiley & Sons. 
Redmond, Eisa 

1994 External warfare and the internal politics of northern 
South American tribes and chiefdoms. In Factional 
competition and political development in the New World 
(ed. Elizabeth Brumfiel and John Fox): 44-54. Cambridge: 
Cambridge University Press. 

Redmond, Eisa, Rafael Gassón and Charles Spencer 
In press A Macroregional View ofCycling Chiefdoms in the Western 

Venezuelan Llanos. In Complex Polities in the Ancient 
Tropical World(ed. Elisabeth A. Bacus and Linda Lucero): 

29 



Archaeological Papers of the American Anthropological 
Association, no. 9. 48 pp. 

Redmond, Elsa, y Charles Spencer 
1989 Investigaciones Arqueológicas en el Piedemonte Andino y 

los Llanos Altos de Barinas, Venezuela. Boletín de la 
Asociación Venezolana de Arqueologías: 4-24. 

1994 Precolumbian Chiefdoms. National Geographic Research 
and Exploration 10 (4): 422-439 

1995 Las Calzadas de Barinas en su contexto regional. Acta 
Cientifica Venezolana46: 253-262. 

Renfrew, Colin 
1978 Space, Time and Polity. In The Evolution of Social Systems 

(ed. Jonathan Friedman and Michael Rowlands): 89-112. 
Pittsburgh: University of Pittsburgh Press. 

Renfrew, Colin 
1982 Socio-economic change in ranked societies. InRanking, 

Resource and Exchange (ed. Colín Renfrew and Stephen 
Shennan): 1-12. Cambridge: Cambridge University Press. 

Roper, Donna 
1979 The Method and Theory of Site Catchment Analysis: A 

Review. InAdvances inArchaeologicalMethod and Theory. 
vol 2. (ed. M. Schiffer): 119-139. New York: Academic 
Press. 

Sarmiento, Guillermo, Monasterio, M. y J. Silva 
1971 Reconocimiento Ecológico de los Llanos Occidentales I. 

Las Unidades Ecológicas Regionales. Acta Cientifica 
Venezolana 22: 52-60. 

Sebastian, Lynne and W. James Judge 
1988 Predicting the Past: Correlation, Explanation, and the Use 

of Archaeological Models. In Quantifying the Present and 
Predicting the Past: Theory, Method, and Application of 
Archaeological Predictive Modeling (ed. W. James Judge 
and Lynne Sebastian): 1-18. Denver: U.S Department of 
the Interior, Bureau ofLand Management Service Center. 

Service, Elman 
1962 · Primitive Social Organization: An Evolutionary Perspective. 

New York: Random House. 
Silva, Juan F. and A. Moreno 

30 

1993 Land Use in Venezuela. InThe World's Savannas. Economic 

Driving Forces, Ecological Constraints and Policy Options 
JorSustainable Land Use(ed. M.O. Young and O.T. Solbrig): 
239-257. UNESCO: Man and the Biosphere Series. London 
Butler and Tanner Ltd. 



Smith, Carol 
1976 Regional Economic Systems: Linking Geographical Models 

and Socieconomic Problems. InRegionalAnalysis. Vol. I: 
Economic Systems (ed. Carol Smith): 3-63. 

Spencer, Charles 
1982 The Cuicatlán Cañada and Monte Albán. A Study of Primary 

State Formation. New York: Academic Press. 
1991 

1994 

Coevolution and the development ofVenezuelan Chiefdoms. 
In Pro.files in Cultural Evolution. Papersfrom a Conference 
in Honor of Elman R. Service (ed. Rambo, Terry and K. 
Gillogly): 137-165. Ann Arbor, Anthropological Papers 
Museum of Anthropology, University of Michigan No. 85. 
Factional ascendance, dimensions of leadership, and the 
development of centralized authority. In Factional 
compeütion and political development in the New World 
(ed. Elizabeth Brumfiel and J ohn Fox): 31-43. Cambridge: 
Cambridge University Press. 

Spencer, Charles and Elsa Redmond 
1992 Prehispanic Chiefdoms ofthe Western Venezuelan Llanos. 

World Archaeology24 (1): 134-157. 
1998 Prehispanic Causeways and Regional Poli tics in the Llanos 

of Barinas, Venezuela. Latín American Antiquity9 (2): 95-
110. 

Spencer, Charles, Elsa Redmond and Milagro Rinaldi 
1994 Drained Fields at La Tigra, Venezuela Llanos: A Regional 

Perspectives. Latín American Antiquity 5 (2): 119-143. 
Steponaitis, Vincas 

1978 Locational Theory and Complex Chiefdoms: AMississippian 
Example. In Mississippian Settlement Patterns(ed. Bruce 
Smith): 417-453. New York: Academic Press. 

1981 Settlement Hierarchies and Political Complexity in 
Nonmarket Societies: the Formative Period ofthe Valley of 
Mexico. American Anthropologist83: 320-363. 

Taylor, Donna 
1975 Sorne locational aspects of middle-range hierarchical 

societies. Ph.D. dissertation, City University ofNewYork. 
University Microfilms, Ann Arbor. 

Wandsnider, LuAnn 
1992 Archaeological Landscape Studies. In Space, Time, and 

ArchaeologicalLandscapes(ed. Jacqueline Rossignol and 
LuAnn Wandsnider): 285-292. New York: Plenum Press. 

Wilkinson, Leland 
1990a SYSTAT: The Systemsfor Statistics.Evanston IL., SYSTAT, 

Inc. 

31 



1990b SYGRAPH: The Systems Jor Graphics. Evanston IL., 
SYSTAT, Inc. 

Wright, Henry T. 
1984 Prestate political formations. InOn the Evolutionof Complex 

Societies: Essays in Honor of Harry Hoyer; 1982 (ed. T. 
Earle): 41-77. Malibu: Undena Publications. 

Instituto Venezolano de Investigaciones Científicas 
Departamento de Antropología 
Apartado 2182 7 
Caracas 1020-A 
Venezuela 
rgasson@medicina.ivic.ve 

Editors' note: This issue of Antropológica was published in 1999. 

32 


