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ABSTRACT 

The Olmec site of La Venta in the state of Tabasco, Mexico, is one of the 

most Important early Mesoamerican cities. This thesis presents the process of 

creating a prototype Geographic Information System (GIS) of the site's Complex 

A area. The proposed reconstructive research design using a GIS aims at 

ensuring that despite the material losses that this site has experienced, the 

knowledge gained from archaeological excavations spanning the last 60 years 

will be easily accessible to any and all who wish to learn more or continue work 

on this site. 
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CHAPTER I 

INTRODUCTION 

General Introduction 

An inherent problem in archaeology is the fragile nature of cultural 

remains. After natural or manmade destructive forces have been introduced to a 

site, the archaeological record is modified, damaged, or even destroyed. 

Although we have little control over the effects caused through bioturbational 

(natural) forces, we do have the capability to protect our cultural remains from 

ourselves. 

During the years that followed the Age of Enlightenment, an insatiable 

appetite for antiquities in Western society led to irresponsible excavations and 

frequent looting of known sites. Those "great days of excavating," sanctioned by 

early archaeologists like Howard Carter (Bahn 1996) and perpetuated by society 

at large, resulted in the archaeological theft and destruction of many sites, a 

practice which played a significant role in undermining archaeological research. 

By the 20"̂  century, this reckless mentality began to disappear as stricter 

archaeological and repatriation protection laws emerged, however, 

archaeologists continue to struggle with its detrimental effects today. 

There are many examples of historical events that have resulted in the 

disruption of sites and the irretrievable loss of archaeological information. Friar 

Diego de Landa (1524-1579), Franciscan Bishop of the Yucatan peninsula in 

southern Mexico during the 16th century, initiated the systematic destruction of 
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hundreds of Mayan codices, or stylized Mayan books, because they were 

considered heretical (Tedlock 1996) (Figure 1.1 shows one of the surviving 

codices.) Only four survived. Likewise, the desire of 18th and 19th century 

Europeans to obtain ground-up mummy bone from Egypt, which was believed to 

have medicinal benefits, helped usher in an era of unprecedented looting and 

destruction of Egypt's archaeological heritage (Bahn 1996). While our moral 

conscience regarding the theft, appropriation, and destruction of archaeologically 

significant sites has become more responsible, we are still a long way from fully 

protecting and preserving our cultural past. 

Figure 1.1 -The Madrid Codex (Photo by Antie Baumann, http://www.indianer-
welt.de/bilder/mayacodex4.jpg). 

http://www.indianerwelt.de/bilder/mayacodex4.jpg
http://www.indianerwelt.de/bilder/mayacodex4.jpg


In the last century, cultural disturbance of archaeological sites has 

escalated due to more efficient technological means coupled with financial, 

political, and demographic demands. For example, the creation of the massive 

Three Gorges Dam on China's Yangtze River has resulted in the creation of the 

world's largest artificial lake (Figure 1.2). Not only will it displace over 2 million 

people and flood 30,000 hectares of farmland by the time it is completed in 2009, 

but the dam will also have submerged 1,271 archaeological sites, some of which 

date back to the first humans who settled this area over 100,000 years ago (IRN 

2004). 

WMm^ 
l^y. -̂̂ TL^^^aPl ^.r^«—.^^_^^^ £j^^^^^^^^^^H^HbiiHC^^^^^^ '̂̂ ^^flk.̂ ^B^^^I^^^^^^^^I^KsuMl̂ B 

Figure 1.2 - A 65-kilometer long stretch of the Yangtze River in China, as seen from space 
(NASA, http://visibleearth.nasa.gov/cgi-bin/viewrecord77702). 

Archaeological sites are not always damaged deliberately. Ironically, even 

though it helps bring archaeological sites notoriety and badly needed funds, 

tourism can be one of the most damaging forces to those sites. El Castillo 

(Figure 1.3) at the Mayan site of Chichen Itza on the Yucatan Peninsula, Mexico, 
3 
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is one of the most well-known Mesoamerican sites today. Even though it is one 

of the best-guarded and maintained sites, it is still the victim of unintentional 

pedestrian stress. The culmination of years of innocent acts like plucking a loose 

rock from a site can, over time, have adverse effects on the archaeological 

record. Modern-day tourist-assisting devices (note the large, rusted chain in the 

center of the stairway in Figure 1.3), hasty repairs, and inaccurate alterations to 

make sites appear more aesthetically pleasing to the public contribute to the slow 

modification of a site. 

Figure 1.3 - El Castillo, Chichen Itza (Photo by Cliff Wassman, 
www.mysteriousplaces.com/mayan/EICastillo.html). 

The Olmec site of La Venta, the focus of this thesis, has not escaped 

unscathed. It is located in the northwest corner of the Huimanguillo Municipality 

in the state of Tabasco, Mexico (Gonzalez-Lauck 1990). La Venta is considered 

to be one of the most important cities of early Mesoamerica, archetypal in terms 
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of layout, monumental sculpture, and cached offerings. Much of the surface 

remains that existed at the time of its discovery earlier this century are no longer 

there. Destructive forces, particularly in the form of 20'^ century urban and 

industrial sprawl, introduced to this site have included a PEMEX refinery, an 

airstrip, and a town. All have damaged or destroyed much of the site's 

architectural remains and surface monumental artifacts. A modern trail leads up 

to the peak of Mound C-1 in Figure 1.4, and in the background, one can see the 

road and some houses that have been instrumental in the surface alteration and 

destruction of Complex A, the focus of this project. 

Figure 1.4 - Mound C-1 from the air looking north (Heizer 1967). 



Increasing technological advancements and socio-economic demands 

have helped to augment the rate of cultural disturbance to this site. Conversely, 

while it may be argued that advancements in technology and industrialization 

have contributed to the rapid demise of this and other archaeological sites, our 

technology may also be the answer in helping preserve them, both for ourselves 

and for future generations. The introduction of computer-based mapping, or 

Geographic Information Systems (GIS), has opened up many possibilities in 

analyzing mathematically complex questions that incorporate dynamic 

topographic elements with variables specified by the researcher. These 

variables can include slope, soil types, features such as roadways, and more. 

A GIS is an instrument that can offer more than purely statistical 

information; it can also assist researchers in organizing and visualizing potential 

problems before they become readily apparent. With the aid of GIS, the primary 

aim of this thesis is to help preserve archaeological data and facilitate further 

research in such a way as to use the most versatile electronic mapping and 

research medium available today. 

The Olmec Culture 

In 1862, Jose Mana Melgar y Serrano discovered the Colossal Head of 

Hueyapan (Figure 1.5) at the site of Tres Zapotes in Veracruz (Bernal 1973). 

The monument was the first evidence of a seemingly new cultural complex, 

however, the nature and existence of the culture went unrecognized for the next 

60 years (Bahn 1996). Inaccurate speculation that this culture was linked to 
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early African peoples, Phoenicians, Egyptians, or even the Chinese lasted well 

into the early 20'^ century, but was eventually dismissed as pseudo-archaeology. 

More realistic theories that drew connections to the Maya were also put forth, but 

in the end it became clear that this monument represented an entirely new and 

independent cultural complex (Stirling 1968). 

Figure 1.5 - Colossal Head of Hueyapan along with Matthew Stirling, pioneer in 
Olmec archaeology (Bernal 1973, Plate 5). 

The first time the term "Olmec" appeared in publication was in the 1926 

book by Blom and La Farge entitled Tribes and Temples, when it was used to 

describe the cultural origins of various artifacts, including a greenstone axe and a 

colossal head at La Venta (Bernal 1973). "Olmec" was the Aztec name given the 

7 



people who inhabited this area during the time of first European contact in the 

early 16*̂  century and means "rubber people" or "dweller in the land of rubber." 

However, to attribute the newly discovered cultural complex to these Olmec is 

inaccurate because the peoples responsible for these artifacts inhabited the area 

some 2,500 years prior to the Olmec peoples identified by the Aztecs. Although 

they were entirely separate cultural complexes, the term is used today to 

describe both groups of people. More recently, the earlier group is referred to as 

"Gulf Coast Olmec" (Diehl 2000; Stark 2000). 

The earlier Olmec culture, and the focus of this project, is thought to have 

thrived between 1500 and 600 BC, occupying a region from southern Vera Cruz 

to western Tabasco (Coe and Diehl 1996). It participated in long-distance trade 

and cultural exchange with peoples as far away as the Valley of Oaxaca, the 

Pacific Coast along Chiapas, and Guatemala (Figure 1.6). 
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Figure 1.6 - Map of Olmec Cultural Sphere of Influence (Bahn 1996). 

An Early and Middle Formative cultural sphere (Lowe 1989), the Olmec 

were predominately farmers cultivating cocoa, squash, beans, and maize; 

excavations at La Venta and nearby sites have yielded evidence of maize dating, 

well before and after the Olmec, from ca.2250 to 200 BC (Leydon and Rust 

1994). Faunal remains from La Venta and nearby San Lorenzo, provide 

evidence for the consumption of white-tailed deer, domestic dogs, white-lipped 

peccary, as well as fish, crocodiles, turtles, and clams (Arnold 2000; Diehl 2000). 

In this heirarchichal society, the ruling class elite generally occupied the larger 

towns which were supported by surrounding settlements (Leydon and Rust 

1994). Olmec towns such as San Lorenzo, Laguna de los Cerros, and La Venta 

may have been populated by hundreds to even thousands of people, and the 
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supporting area around La Venta may have included some 3,000 households, or 

16,000 people at its zenith (Drucker 1961). 

The true origins and nature of the Olmec are debated by Mesoamerican 

archaeologists and researchers. The Olmec-centric school of thought-led by 

Alfonso Caso and Miguel Covarubias and supported by Ignacio Bernal, John 

Clark, Beatriz de la Fuente, Matthew Stirling, Michael D. Coe, Richard A. Diehl, 

and others-states that the Olmec was the first true civilization of the New World 

(Bernal 1973; Coe and Diehl 1996). In this view, the characteristics we attribute 

to civilizations, such as elite control of a hierarchical society, long-distance 

commerce, ceremonial and monumental architecture, elaborate art style and, 

symbol systems, are believed to have originated from the Olmec sphere of 

influence. The Primus inter Pares school, however, places the Olmec on a 

contemporaneous level with other possibly emerging cultures in the Formative 

period. Initiated by Sylvanus Morley and J. Eric S. Thompson, and currently 

supported by David C. Grove, Norman Hammond, Kent B. Flannery, William R. 

Coe, Joyce Marcus, Robert Stuckenrath, Jr., and others, this school believes that 

the evidence for Olmec cultural diffusion to other parts of Mesoamerica is not 

supported in the archaeological record. They claim that so-called Olmec traits 

are so widely distributed that they often seem to originate from areas traditionally 

outside the Gulf Coast region; Clark and Pye (2000b) have recently presented 

data suggesting Pacific Coast origins. Further research and more expansive and 

accurate relative dating of both architectural and ceramic artifacts from 

throughout the region may better help clarify this issue. Whichever view is 
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correct, it is evident that the Olmec culture is one of the oldest civilizations in the 

New World. 

The Archaeolocical Site of La Venta 

The Olmec ceremonial city center of La Venta was first inhabited 

sometime in the mid-9''̂  century and occupied continually for perhaps another 

400 years (Clark and Pye 2000a). From this site (Figure 1.7; LA VENTA CD in 

pocket has full-sized map), the largest known collection of Olmec lithic material 

remains has been recovered (Gonzalez-Lauck 1990), and, unique to La Venta, 

hidden serpentine (a mineral similar to jade) mosaic and arranged artifact 

offerings have remained undisturbed where they were initially buried for nearly 

3000 years (Drucker et al. 1959). The site layout Itself is also unique-arranged 

around a central axial plan, the manmade mound platforms including a large 

central pyramidal structure, hidden offerings, and surrounding stone objects-may 

be the physical representation or reflection of Olmec ideological perceptions and 

its interplay with the natural landscape (Tate 1999). These distinctly unique 

innovations mark the importance of this site as especially poignant as it shows us 

the possible origins of cultural features seen in the later Mesoamerican Classic 

period, and as such, was chosen as the focus of this thesis. 
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Figure 1.7 - Map of La Venta (Gonzalez-Lauck 1990: Figure 2.1). Red box outlines Complex A. 

A Brief History of Excavations and Field Research 

A summary of the major events and excavations at La Venta is provided 

below. 

1862 Jose Mana Melgar y Serrano reported the first Olmec artifact found, 

the Colossal Head of Hueyapan in Veracruz (Coe and Diehl 1996). 

1925 The site was visited by Blom and La Farge who concluded 

tentatively that the site was Mayan (Drucker et al. 1959). 

1940 M. W. Stirling began the combined Smithsonian Institution/National 

Geographic Society investigations in the Veracruz/Tabasco Gulf 

Coast area. 
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1942 Drucker began working on the ceramic assemblage and began 

examining some of the structures. He also encountered offerings 

like pendants, earplugs, and flares (Drucker 1952; Drucker et al. 

1959). 

1943 Stirling and Wedel conducted more extensive tests on the structural 

area of Complex A and discovered more offerings (Heizer 1967). 

Wedel conducted stratigraphic studies and discovered the mosaic 

pavement in the Southeast Platform. 

1955 Drucker, Heizer, and Squier conducted the largest and most 

comprehensive work, which was mapping out Complex A and 

excavating the large offering pits within the Ceremonial Court. The 

first carbon samples were acquired at this time, and the work 

involved a crew of fifty laborers working for 100 days (Drucker et al. 

1959). Findings from this excavation form the bulk of data 

incorporated in this thesis. 

1958 Roberto Gallegos and Roman Pina Chan carried out work within 

the Court area of Complex A and also in the basal platfomn south of 

the pyramid (Heizer 1967). 

1964 More radiocarbon samples were acquired by Squire (Gonzalez-

Lauck 1990). 

1967 Drucker and Heizer re-dated six 1955 samples and obtained 35 

additional samples. 
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1968 A 2-month field season by Heizer, Graham, and Napton resulted in 

the topographic maps of Complex B, the Stirling Group, and 

contour intervals of Mound C-1. 

1969 A magnetometer survey of C-1 was conducted by Morrison, 

Clewlow and Heizer (Morrison et al. 1970). 

1970 Excavations were conducted on the possible ballcourt of the Stirling 

Group by Heizer and Wyshak. 

1984 Rebecca Gonzalez-Lauck began excavating test pits at the site and 

created the most comprehensive site map to date, with an 

emphasis on the architectural structures remaining (Gonzalez-

Lauck 1990). 

1988 Luis A. Barba-Pingan-on conducted a magnetometer survey of 

Mound C1 but results were deemed "too delicate" and have not yet 

been published (Gonzalez-Lauck 2001). 

Research Needs 

Dr. Rebecca Gonzalez-Lauck, head archaeologist with the Institute 

Nacional de Antropologia e Historia (INAH) for the site of La Venta, stated that, 

"there exists no published data on the archaeological context that would allow us 

to arrange the rest of the known ceramic inventory of La Venta in chronological 

order" (1990:140). Without such a control, changes over time cannot be 

accurately traced for most of the collection, and since the known ceramic 

inventory is presently very small, stylistic analysis is also not possible at this time. 
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Her statement, however, presents the idea that by integrating reports such as 

Drucker et al. (1959), which focuses on the now lost Complex A area of La 

Venta, into a dynamic and visual medium like a GIS, the groundwork for 

necessary research can begin. By arranging the known artifact inventory within 

Complex A in conjunction with the stratigraphic data, this chronological picture 

could become more clarified. Unfortunately, a GIS cannot yet help solve this 

problem until much more archaeological work is completed, data gathered, and 

analyzed. 

Geographic Infonnation Systems (GIS) 

By definition, the capabilities key to any Geographic Information System 

(GIS) are the collection, storage, manipulation, and display of data variables 

using computer-aided software and hardware (Maguire 1991). It allows 

geographical data to be correlated with imagery, text, and tables, and it provides 

a research platform for additional map-based work. A GIS is therefore a dynamic 

mapping tool, which attempts to accurately represent the world around us in a 

more manageable format. A GIS differs from traditional mapping in several 

distinct ways. 

One of the oldest preserved maps dates to 1500 BC (Figure 1.8). The 

subject matter is a plan view of the Mesopotamian city of Nippur, complete with 

distances, walls, temples, and other structures (Gowlett 1993). In this early map, 

we see geographic information displayed on a two-dimensional representation; it 

is the most basic form of a map. A more complex map-type emerged some 
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3,500 years later during World War II, when RADAR and radio allowed military 

commanders to relate real-time positions onto three-dimensional tactical maps. 

While these early examples demonstrate the natural progression and increasing 

complexity of mapping technology, they were limited. The ancient map could 

store data indefinitely but it was static because it could not be easily updated, 

whereas the second was limited by an ability to display only a temporal "snap

shot' of events with no capacity to store data long term. It was not until the 

introduction of computers into mainstream applications in the 1960s that the full 

potential of GIS took shape. A thorough explanation of the use and 

implementation of GIS in this project is discussed in Chapter IV. 

Figure 1.8 - Ancient map of the City of Nippur (Gowlett 1993). 
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The term GIS has been around since the early 1970s, and computer-aided 

groundwork was experimented with some 10 years before that (Unwin 1991). 

The digital birth of GIS took place during the early 1960's within the Canadian 

Department of Forestry and Rural Development (DeMeers 1997). They realized 

that statistical functions could be quickly generated when a database is 

geographically linked to a statistical program-slope, aspect (direction a slope 

faces), and other previously complex functions could now be easily derived. 

Today, GIS technology has the capability to incorporate not just quantitative but 

also qualitative data from a wide variety of fomnats-it essentially has the 

capability to organize and manage any georeferenced (assigned a general or 

specific location) data that can be labeled, classified, or observed. Although GIS 

software and techniques are constantly improving, the firmly established and 

wide-ranging data managing capabilities of a GIS are quickly becoming 

commonplace in many different fields. 

GIS and Archaeology 

The use of GIS as a tool within archaeology began In the 1970's when the 

possibilities of computer-aided applications in archaeology were introduced 

(Arnold 1974, 1979; Arnold and Kegley 1979). As more people take advantage 

of the union of archaeology and GIS, the range of possibilities increases. 

Archeological research presented through a GIS allows for the study and 

analysis of cultural and geographical data at varying levels of complexity (Boaz 

and Uleberg 1995). In their reconstmction of prehistoric landscapes in Eastern 
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Norway, Boaz and Uleberg have made use of view-shed analysis (line-of-sight 

from a known location) to gain a better understanding of the differences between 

today's topography and that encountered by prehistoric cultures. 

Although outside the scope of this paper, remote sensing and statistical 

applications within GIS can be used to determine the unknown from the known. 

Statistical methods like kriging (Alan et al. 2000) are used to interpolate the 

probability of the presence of an unknown at location X" based on the presence 

of the known at locations X\ X^, and X^, for example. Perkins (1976) has used 

such techniques in recreating Etruscan populations in Italy, while site location 

prediction models have been discussed by Flannery (1976). Herein lies one of 

the main dangers in a project such as this. GIS allows for prediction models to be 

easily created. This project is inherently limited because it does not incorporate 

all available data on Complex A, therefore, a certain amount of uncertainty and 

potential inaccuracy will result in any attempts to create a probability model. The 

downside of this at present is that serious researchers may find the La Venta GIS 

limited in this function. 

Thesis Goals 

The goals of this thesis are: (1) to help preserve published archaeological 

texts of Complex A in a digital format by developing and documenting a 

methodology that will help researchers create a GIS, (2) to create a publicly 

accessible GIS prototype for Complex A into which additional data can be 

inserted, (3) to demonstrate the potential for research that this GIS project can 
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have, (4) to create a website with great potential as an interactive, online 

medium, albeit with limited GIS capabilities, and most importantly, (5) to apply all 

of the above to the betterment of archaeological research by increasing public 

awareness of the importance of preserving our cultural heritage. 

1. Developing a Methodological, or "How To." Guide 

Documenting and preserving the process of converting bound textual 

information into an electronic medium is of vital concern. Human error in this 

transformation is inevitable, but steps that can limit this are outlined in the thesis. 

The creation the GIS has involved mapping monuments, features, and artifacts 

with their provenance, associations, and topography and linking all this with 

tables, texts, and images that include all available data from the Drucker et al. 

(1959) publication. The documentation of steps taken to create and manage 

these data "layers" is of great importance to this report, as the author's goal is not 

to merely have a GIS template for La Venta, but also to help clarify and establish 

general guidelines for other researchers interested in creating their own GIS-

driven electronic archive. Project logistics are provided, including total time spent 

on all aspects of this process and programs and hardware used. 

2. Creating the La Venta GIS 

The creation of a fully interactive computer-aided GIS of Complex A at La 

Venta is one of the main goals of the project. The primary data source used for 

the project was Drucker et al. (1959), which recounted the 1955 excavations at 
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La Venta's Complex A (see Figure 1.7). Published 4 years after the excavation 

season took place, this volume by Philip Drucker, Robert F. Heizer, and Robert J. 

Squier recounts the most extensive excavation to have taken place at La Venta. 

The entire document was disassembled and then digitally reassembled into an 

electronic format where text and imagery were incorporated into the GIS. This 

thesis will refer to its primary source by using the abbreviation "DHS" from here 

onwards. 

Although this project is not complete enough to be used as an all-inclusive 

research tool because it cannot incorporate all existing site reports and published 

literature on Complex A at La Venta, its goal is to show the value of integrating 

textual material into a usable digital format. The reconstructive research design 

using the La Venta GIS aims at ensuring that despite the material loss this site 

has experienced, the knowledge gained from the most involved archaeological 

excavation season during 1955 will be easily accessible to any, and all, who wish 

to learn more or continue work on this site. 

Within the La Venta GIS itself, very specific research questions can be 

asked and then answered. For example, a researcher curious about all artifacts 

found within 20 meters of Mound A-1 needs only to input the parameters of their 

question, and the solution will be instantly displayed on the map with the artifacts 

in question highlighted. One could also determine the range of topographic slope 

on which mounds were constructed, view-shed analysis can be determined with 

the click of a button, and there are many more capabilities and tools that will be 

briefly demonstrated in Chapter IV. 
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3. Facilitate Research 

One of the most important results of this project will be in the presentation 

of serious archaeological work in an easy-to-use and interactive educational 

media. In this day, when access to information pervades most aspects of our 

society, on-line data often still remains elusive and incomplete. Unless it is 

sanctioned, supported, or created by a reputable organization or a proven expert 

in the field, data and, in particular, on-line data must always be considered with 

caution. In this project, the credibility problem may not be entirely rectified, but 

hopefully with the participation of La Venta research specialists, it may become a 

useful educational medium. 

4. La Venta Website 

A secondary goal of the project is to make a limited online GIS publicly 

accessible on the La Venta Website created. Maps created from existing 

archaeological data abound, both in publications and on the Internet (Example 

websites with descriptions are listed in the REFERENCES section of this thesis.) 

Few sites on the Internet, however, contain more than introductory data and no 

one to the author's knowledge has created an online research tool with GIS-

enabled querying capabilities. A commercial site that offers researchers digital 

archaeological tools is "Virtual Worlds in Archaeology Initiative" developed by 

Learning Sites, Inc. It contains impressive walk-throughs and computer-rendered 
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images of archaeological sites, but it offers no true GIS mapping capabilities like 

what this project proposes. 

5. Increase Public Awareness 

Without a doubt, the creation of increased public awareness for the 

archaeological site of the La Venta is the most important goal of this project. 

Education is the key to preserving cultural sites. Without the knowledge of our 

past, there can be no interest in it. Without the personal motivation that such 

interest promotes, commercial and industrial endeavors often overshadow our 

cultural resources as has been seen, and continues, in all avenues of 

preservation. From archaeological to biological resources, shortsighted financial 

interests have long been our undoing. As money is the ultimate denominator in 

preserving our past, the archaeologist's greatest weapon and main area of 

concern, lies in public and subsequent political support for projects. By satisfying 

the most easily attainable element in the education-motivation-financial triad, this 

project, and others that serve to educate, is the future to protecting our cultural 

heritage. 

The Issue of Disclosing Too Much Infonnation 

Controlled looting and pot-hunting that results from too much infonnation 

being disclosed to the public is a concern that is not unique to this site. The 

sensitive issue of data misuse from an easily accessible website was a concern 

to the lead La Venta archaeologist. Dr. Rebecca Gonzalez-Lauck; however, she 

felt that the research benefits of the project's online publication outweighed 
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potential misuse of the final data. For purposes of gathering information to 

include in the La Venta GIS project. Dr. Gonzalez-Lauck simply stated that 

anything already in publication would be "fair game." As the site is protected by 

Mexican natural heritage laws and has on-site security, the hope is to offer it 

additional responsible public attention. 

Methodology 

The methodology employed for this project derived from the author's GIS 

training, educational background, and professional experience. The standard 

five-step scientific method of question/hypothesis, methodology, procedures, 

experimentation, and results/discussion was used as a general guide in this 

project. The methods of this project were not based on any specific pre-existing 

GIS or archaeological approach as, at the time of its inception, no similar project 

was being undertaken. 

The logistics involved in gathering data and managing techniques and the 

GIS-creation process are described in the three following chapters. The flow 

chart in Figure 1.9 presents an outline of these steps. Note that the project 

objectives dictate and influence the decisions of each step throughout the 

process. 
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step I - Logistics 
• Identifying limitations with regards to: 

o The author's GIS experience and time constraints. 
Hardware/software availability. 

(CHAPTER II) 

o 

step II - Gathering and Organizing Data (CHAPTER III) 
• From a comprehensive literature review was selected: 

o Textual information 
o Imagery 
o Mapping data 

• Discussion with key researchers was undertaken. 
• Acquired data were converted into an electronic format usable by 

the GIS. 

Step - Creating the Geographic 
Information System (GIS) 

Digital data was Incorporated Into the GIS. 
Maps were digitized and referenced with each other. 
Data were assigned to the GIS. 

(CHAPTER IV) 

Figure 1.9 - Flow chart of the methodology employed. 
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CHAPTER II 

LOGISTICS 

Identifying Limitations 

Time Management 

The project was undertaken in six activities (Table 2.1). (1) The first one 

was acquiring the necessary training and coursework. It was here that goals and 

design issues were addressed. By the completion of the La Venta GIS, the 

author had taken over 11 GIS-based courses and had 4 years of GIS-related 

work experience. However, since much of the author's experience was not 

directly related to making the GIS portion of the project, it is difficult to attribute a 

specific amount of training that was necessary to create it. (2) The research step 

involved conducting publication reviews and interviews and attending lectures 

related to the subject matter. (3) Data entry and (4) text entry management 

involved the transfonnation of all book-based data into a digital format. This 

included text and image correction and organization. Time spent assimilating 

non book-based resources is included here. (5) The GIS was actually created 

and modified. (6) Writing the thesis was the final phase. It included the 

correlation of notes taken throughout the various stages of the project. A 

summary of actual time spent in each phase is provided below. 
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Table 2.1 - Summary of Project Time. 

ACTIVITY 

(1) Training/Courses 

(2) Research 

(3) Data entry 

(4) Text entry 

(5) GIS creation and 

modification 

(6) Writing 

TOTAL 

HOURS SPENT* 

? 

100 

149 

110 

134 

110 

603 

PERCENT OF TOTAL TIME 

NA 

17% 

25% 

18% 

22% 

18% 

100% 

*Total Hours Spent is an estimate: Actual time-management data for first 2 years 
of this project was lost. 

Hardware Considerations 

True to the nature of computer technology, one can expect that only a few 

years from now that the hardware requirements set out here will seem obsolete. 

Regardless, in the interest of documenting the necessary hardware requirements 

needed to create this GIS, the following rough process was followed. 

Over the course of this project, five different computers were employed, 

and requirements for effectively mnning the GIS software packages generally 

required 500 to 1000 MB of RAM, a processor speed of at least 1000 GHz, and 

at least 64 MB of dedicated Video Memory. In addition to the actual computers, 

a scanner and a camera were used. The quality sought for these devices was as 

high of resolution as possible. 
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Software Considerations 

Needed in creating this project were software packages capable of 

handling: 

1. Text editing, 

2. Database management and manipulation, 

3. Image editing, and 

4. GIS mapping. 

When this project was started, the capabilities and functions of different 

software were not yet known by the author, so through the process of 

experimentation, trail and error, and instruction, numerous programs were 

learned and explored in an attempt to discern and utilize the strengths of each. 

Not all of these programs were used to create the final version of this project. 

Free software options were also acquired, including GIS-capable 

programs from various universities and organizations. Many free options were 

tested, but, ultimately, in terms of overall ease of use, functionality, and 

compatibility with other programs, the majority of software used was commercial 

(Table 2.2). 
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Table 2.2 - Summary of Software Used. 

SOFTWARE 
TEXT/DATA EDITING 

• MS Access 2000 
• MS FrontPage 
• MS Word 
• MS Excel 
• Adobe Acrobat Reader 
• Adobe Acrobat 
• ABBYY FineReader 7.0 
Professional Edition 

IMAGE MANIPULATION 

• Adobe Photoshop 
• IrfanView 

GIS 
• Land Enabled Autodesk Map 
5 
• ArcView 3.2 

0 Move Rotate extension 

0 Scale Shapefile extension 

0 XTools extension 

• ArclMS 4.2 

• ArcGis 8.2 
0 ArcMap 
0 ArcCatalog 
0 ArcScene 

• ArcReader 

SOURCE 

Microsoft 
Microsoft 
Microsoft 
Microsoft 
Adobe 
Adobe 

Scansoft 

Adobe 
Irfan Skiljan 

Autodesk, Inc. 

ESRI 
Zachary L. 
Stauber 
Brian 
Brettschneider 

Mike Deluane 

ESRI 

ESRI 
ESRI 
ESRI 
ESRI 

ESRI 

PURPOSE 

Database management 
Web creation 
Standard word processor 
Creates data tables 
Reads .pdf files 
Creates .pdf files 
Converts written text into a 
digital format 

Image editor 
Image manager 

GIS platform 

GIS platform 
Extension used in rotating 
map layers 
Extension used in scaling map 
layers 
Powerful multi-application 
Extension 
Allows the online La Venta 
GIS to run from the Internet 
GIS platform 
GIS application platform 
GIS organizing platform 
GIS application platform 
Allows the use of a free GIS 
viewer 

COST 

$ 
$ 
$ 
$ 
Free 
$$ 

Free Trial/$$ 

$$ 
Free 

$$ 

$$ 

Free 

Free 

Free 

$$ 

$$ 
$$ 
$$ 
$$ 

Free 

$ Requires purctiase but generally offered when MS Windows is installed. 
$$ Needs to be purchased and may vary in price from several hundred dollars to several 

thousand, depending upon the researcher's professional or academic affiliations. 

Geodatabase 

In the last half of the project, it was decided that in order to help better 

organize and manage the data, a Geodatabase would be used. This is 

essentially an MS Access 2000 database. Like all Geodatabases, its function is 

to organize and maintain standard table data, forms, and queries. Plus, it has 
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the capability of incorporating GIS layer data into the file. The database format 

allows the use of both flat tables (simple, self-contained tables relating to one 

data set) and relational tables (tables linked to other tables within the database 

by a common field). The reasons for managing the project data through a 

geodatabase were: 

• To efficiently organize data through one centralized file. 

o This centralized file is easily integrated into ArcGIS to produce 

the GIS. 

o It also allowed easy transfer of data from one computer to 

another. 

• To rely on the fact that this software fomriat is supported by over 

90% of home computers today and that the software developers, 

Microsoft and ESRI, are the two largest software companies in their 

respective fields today and will most likely create compatible 

software packages for several years to come. 

• To allow the integration of GIS-mapping information alongside other 

data tables in the database. 

Prior to using the Geodatabase organizational approach, all table data 

was stored in MS Excel on a spreadsheet fonnat. It was easy to import the 

tables into the Geodatabase because the MS Access 2000 is compatible with 

Excel. While MS Access 2000 was used to edit and manipulate most of the data 

tables in the Geodatabase, ArcCatalog was used to edit and manipulate all GIS-

related tables. 
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CHAPTER III 

GATHERING AND ORGANIZING THE INFORMATION 

Text 

Extracting and Processing Textual Information 

In addition to the standard process of research and data collection, which 

constituted roughly half of the data used in the project, this chapter focuses on 

non-traditional methods used in data collection. 

Converting bound-text DHS material into the digital format required the 

use of an Optical Character Recognition (OCR) program. ABBYY FineReader 

7.0 Professional Edition provided this function. Several other programs were 

tested and tried but the author found this one to be most versatile for the 

purposes of this project. An OCR program first scans an image (containing text), 

then its graphic-based dictionary attempts to recognize familiar shapes as letters 

and words. Upon completion of the recognition process, a raw text file was 

created and imagery was separated and extracted for later use. The OCR 

program used to process data from DHS provided the following: 

• Separating written text from imagery or figures, 

• Allowing extracted text to be altered for clearer presentation and 

manipulation, and 

• Creating figures to be incorporated into the final GIS. 
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The following five steps were followed to create the digital text. The 

original DHS text was: (1) photocopied, (2) scanned, (3) converted to an image 

file, (4) imported into OCR program, and (5) converted into a digital format 

through the OCR process. 

1. Photocopied: The DHS text was carefully photocopied. Care was 

taken to align the text page with the photocopier margins, because 

the OCR process becomes unreliable If the text being recognized is 

rotated to any degree. While the letter "T" is easily recognized, 

rotate it by 90 degrees to ""•", and the OCR program experiences 

difficulty. 

2. Scanned to PDF: These photocopies were then scanned by the staff 

at the Texas Tech University Library Reserve Department into an 

Adobe Portable Document Fonnat (PDF) using Adobe Acrobat 5.0. 

This was done for three reasons: 

A. First, the scanning machine at the Library Reserve 

Department was set up specifically to convert photocopied material 

into PDF format files. 

B. Second, this allowed the entire text to be saved 

electronically in a relatively small and portable file without loosing 

its quality. The PDF file was 18.5 megabytes; whereas, if each 

page had been saved as a separately scanned Joint Photographic 

Experts Group (JPEG) file, the size of all the scanned pages would 

have exceeded 1.12 gigabytes. 
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C. Third, the PDF file is the smallest and best option 

available with which to accurately present published material 

online. 

3. PDF to JPEG. 

For this step only, each page of the DHS PDF file was converted 

into a separate JPEG image (Figure 3.1). Although Adobe Acrobat 

can convert properly created text-based PDFs into other formats, 

the PDFs that were created in the scanning process of step 2 were 

saved as images that the OCR process could not convert to 

workable text. 

Tag(ged) Image File Format (TIFF) files were also saved from the 

PDFs. These were created as backups because the TIFF format has a 

higher resolution and a better sustainability than the JPEG, which slightly 

reduces in quality each time the file is accessed (Baumgardt 2001). 

Unfortunately, since TIFF images are larger than JPEG files, they slow the 

internet-based operations that this project was built around, hence they 

are not used in the GIS. 
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56 BUREAU OP AMERICAN ETHNOLOGY [BttlL 170 

>r—r 

FiGCU IS.—Profile of north face of Northeast Platform (Feature A-1-0-

Court through which the trench passed and the platform, they are 
conyeniently discussed together. 

The earliest deposits were laid directly upon the drift sand (a) 
which lies upon the clay subsoil (a). This fill (u) consists of a brown 
sandy laminated deposit which gives some evidence of water sorting. 
The (u) layer has been partly cut out by the great pit (1) dug later 
for Massive Offering No. 3 (Feature A-l-h) as shown in figure 17. 
Between the intrusive pit for the A-l-h offering and the edge of the 
A-l-f (Northeast) platform is a layer not found elsewhere in the 
site which consists of an irregular thin stratum of pink sand (t) vary-

- i—i. ..IL -x1 xT— / . . . \ 

Figure 3.1 - Scanned JPEG image of DHS. 
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Note the slight tilt in this image. This was a fairly common problem, 

as the original photocopies were not perfectly aligned due to the 

inflexibility of the relatively small bound DHS book. This minor tilt had 

minimal effect on the OCR process. 

4. Each JPEG from step 3 was then imported into ABBYY FineReader 7.0. 

5. Pages were then converted into Word 2000 format through the OCR 

process. (Figure 3.2 shows the same image as seen in Figure 3.1 

after the OCR process). From the MS Word documents, 

corrections were made, and text and graphics were extracted. 
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56 BUREAU OF AMERICAN ETHNOLOGY (BuU.170 

Tiaatx I5d—Profile of north face of NorthcMt Platfonn (Fomic A^l-Q. 

Court through which the trench passed and the platform, they are 

conveniently discussed together. 

The earliest deposits were laid directly upon the drift sand (a) 

which Ues upon the clay subsoU (a). This fill (u) consists of a brown sandy 

laminated deposit which gives some evidence of water sorting. The (u) layer 

has been partly cut out by the great pit (1) dug later for Massive 

Offering No. 3 (Feature A-l-h) as shown in figure 17. Between the 

intrusive pit for the A-l-h offering and the edge of the A-l-f (Northeast) 

platform is a layer not found elsewhere in the site which consists 

Figure 3.2 - Scanned page after the OCR process. 
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Note that "Figure 15" as seen on the DHS page (Figure 3.2) remains the 

same in the JPEG form as in the original scanned image. ABBYY FineReader 

7.0, as well as other OCR programs briefly reviewed by the author, has the 

capability to separate a graphic image from text during the OCR process. The 

user has to prompt the software to recognize each image on the JPEG. All other 

areas are considered to be text by default. A table on the JPEG could also be 

selected to be recognized, but results were usually poor because the size of text 

was smaller and unreadable in the initial DHS text. 

This software can also learn to recognize new letters and symbols that the 

user inputs. This was a time-consuming process because, although it was able 

to rapidly convert pages of text into a digital fonnat, it did not do so with 100% 

accuracy. Much of the original print was relatively small and subsequent 

photocopies were sometimes not clear enough for the program to accurately 

recognize the correct characters with consistency. This problem lessened as the 

software was "taught" to better recognize text from the DHS photocopies. 

Every attempt was made to maintain the integrity of the original DHS text 

when it was converted into this digital format; therefore, some outdated writing 

styles and errors that were found within the DHS were left intact. No attempt to 

correct or modify the text was made. 
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Oraanizinq the Text 

After conversion of the text into a digital format, it was organized by 

subject matter. Subjects included any identifiable archeological construct found 

within Complex A and described in DHS. This included trenches, surface and 

sub-surface artifacts, archaeological features, offerings, and monuments. 

In a GIS, map features are displayed graphically, through line-drawing, or 

symbolically. Data for these display options comes from a linked table. A 

column in each table was designated as a "hotlink" (ESRI terminology) or a 

"hyperlink" (common internet terminology), in which the Uniform Resource 

Locator (URL), or more simply website address, was embedded. 

Although the tables can contain some limited information on each map 

feature or object, it was decided that web-based data pages (Figure 3.3) would 

be created from the OCR process of DHS. (See LA VENTA CD in pocket for a 

complete list of data web pages.) Creating these data web pages involved 

creating a template page using MS FrontPage 2000. A standard left-margin area 

was set aside for related imagery and tabular data, while the body of text was 

contained in the central to right-margin area. The data web page header 

contains linking options to other areas in the web site. 
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LA VENTA HOME 

OFFERING NO 1 

Header 

Left 
Margin 

Location.-On centcrlmc of the site directly beneath Monument 13 

Conslrucuon Phase.-Phase III. 

Dascnpt.ion.-Tkis offenng consists of 20 large roughly made pscudocelts of serpentine, laid with their axes north-south m three rows of six each, with two 

specimens at the southern end of the layout placed so as to stand upright (fig 32) This offering was pbced in a pit beneath Monument 13 The point of ongm 

of this pit appeared to be pnor to tiie laymg of the orange and old-rose floors. The tinee rows in which the specimens were placed form a figure approaching 

a rectan^c, 3 feet 2 inches across the north side, 3 feet across the south side, 3 feet 1 mch along its western edge, and 3 feet 5 inches on us eastern side (pi 

23, b. c) The two vertically placed pieces stood 4 inches south of the southern row of pscudocelts The pit in w^ch this offering was placed had a narrow 

extension to the north which contamed nothing but ordinary pitfall The association with Monument 13 we consider to have been accidental not 

purposeful The computed center pomt of this offering lay almost ||'J14ji^bf,^ath t^ jea i j r j j j a t^ f the monument and iT is possible that the monument was 

placed with reference to the location of Offenng 1 It is more"ffft^iWeTer,^H5tT^[frTj|^ located with reference to the centerline and to features 

connected with the south edge of Mound A-2, the ofFermgnPhascIICaDdthe momma* in Phase TV 

Within the pit of the offenng, but off to one side and placed apparently without any relabon to the mam offering, was found a smafl serpentine celt which 

possibly had accidentally been dropped m the position in which found 

The objects wbch we have referred to as 'pscudocelts* are large, elongated, probably waterwom pieces of serpentine, which had shapes 

approximating those of finished celts Some showed traces of slight amounts of workmanship, apparently to remove major mrcgulanties Ihey were 

^proximately elliptical m cross secbon, having one thick rounded end which apparently represented the poll of the coh, and at the other end the two wide 

sides taper into a blunt edge. Tlie similarity to real colts is actually not very close Had we not found so many other offerings of celts in this, as weD as m 

previous seasons' work at La Venta, it is quite possible that we would not have recognized these pieces as imitanons of the gcnume well-made cchs The 

specimens vary fi-om 9 to 14 inches m length, 5 to 7 inches m width, and 2'/3to4 inches thick. A number of the individual pieces weigh between 10 and 15 

pounds 

Figure 3.3 - Data web page for Offering 1. 

Since text was separated from imagery during the OCR process, the data 

web pages offered more flexibility. As seen above, the data web page does not 

load the imagery, but rather provides a hyperlink to thumbnails (small "preview" 

versions of an image) of the actual, full-sized image, which cuts download time 

for the user. There are two reasons for using data web pages. First, because all 

relevant geographical hyperlink infomnation does not need to be accessed all of 

the time, the data web page shows what is available without actually 

downloading all the related data unless prompted by the user. Second, updating, 

editing, and creating new data web pages can be easily accomplished from 

within a single source. 
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The text placed into the "Main Body" of a data web page was first edited 

for errors and inconsistencies that occurred in the conversion process. The 

depiction of fractions and other relevant symbols was also set and corrected, 

when needed. Once editing was completed, the text was selected, copied, and 

pasted into a temporary blank MS Word document. Here, the text was formatted 

for uniformity and legibility for presentation. As many web browsers generally 

support Times New Roman (also the font used throughout DHS), this was 

applied at a font-size of 12. Paragraphs were set with a 1.5 line-spacing and an 

indentation of 0.15. The now "cleaned" text was selected, copied, and pasted 

into the data web page created in MS FrontPage 2000. The blank data web 

pages were created concurrently along with the text-cleaning process. 

Tables 

The OCR process was of little assistance in converting tables from DHS 

into digital fomnat in order to be used in MS Excel or MS Access. The smaller 

font and the style of the font itself created problems in identification of characters 

upwards of 50% of the time. As a result, tables were copied manually. 

Graphics 

Extracting and Processing Imagery 

Graphics and imagery were extracted through one of two methods. They 

were either selected during the OCR process of DHS, or they were scanned 

separately when they came from another source. The only exceptions were 
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plates found at the end of DHS that did not go through the OCR process because 

they were scanned directly into TIFF and JPEG formats. 

Imagery was collected from the MS Word documents that had been 

created during the OCR process (Figures 3.1 and 3.2). The images were then 

copied into either IrfanView or Adobe Photoshop 6.0. for naming and editing. 

Imagery scanned separate from the OCR process were initially scanned as TIFF 

files. Like the scanned Adobe PDF image files which were also saved as TIFF 

files, as well as the more utilitarian JPEG files used in the project, all TIFF files 

were saved as backup files. 

IrfanView was used when there was no editing to be done and the image 

needed only to be named. Adobe Photoshop 6.0 was used when the image 

needed touching up, contrast/brightness adjustments, or slight rotational 

alignment (Figure 3.4). Roughly one-third of the images needed some form of 

adjustment. 
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Figure 3.4 - Cleaning an image. 

Several images were too large to scan with a conventional scanner so 

they were scanned section by section and then rejoined using this software. This 

was the case for many of the larger DHS maps and profiles (Figure 3.5). 
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Figure 3.5 - Joining two images. 

The red box outlines the area where the seam bebA/een the two original 

images occurs. The image on the left still has areas where over-contrast 

occurred during the photocopying phase. 

Organizing Imagery 

In processing imagery, bA/o factors were considered. First, as imagery 

from outside DHS was used in creating the project, copyrights needed to be 

obtained. Government documents like DHS do not require copyright permission; 

however, that is not the case for many other sources. The author has attempted 
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to contact publishers and permission has been granted to use some sources. 

Others requested that their imagery be displayed at a limited resolution, and 

finally a number of sources, generally private individuals posting imagery online, 

did not grant permission of use. Those pending approval have been 

incorporated into this GIS. All imagery used is sourced through the La Venta 

Website by way of its filename and accompanying La Venta Geodatabase tables. 

The second obstacle was the need of the project to make available 

thumbnails of the imagery, as well as the full-sized images for the data web 

pages. Thumbnails were made directly using MS FrontPage. The full-sized 

JPEG images were all catalogued in the La Venta Geodatabase. (See La Venta 

Geodatabase and IMAGES folder in attached LA VENTA CD in pocket for a 

complete listing of images used.) 

Naming of Imagery 

The names assigned each image may seem long, but it was felt that all 

relevant infonnation should accompany an image. The subject matter, type of 

image, source and year, and source original (if available) all accompany an 

image filename. 

o Subject matter was based on the most common name (preferably 

derived from the primary source), 

o Types of images classified were: 

-Photos (Ph), 

-Drawings (D), 
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-FilmA/ideo (F), and 

-Rendered from Original (R). 

o Source abbreviation was determined from the combination of the 

author's initials and year, 

o Source designation was the original name given the image by original 

source. In the case of imagery obtained from the film The Excavations 

of La Venta a file number was used to indicate the relative order or 

series. Not all images had a defined source designation. 

An example of an image name is Southwest Platfomn-Ph-DHS1959-

Pl. 10.jpg. 

-This image is of the feature known as the "Southwest Platfomn." 

-It is a photo - "PH." 

-It came from Drucker, Heizer, and Squire 1959 - "DHS1959," 

-Who in turn originally referred to it as Plate 10 - "PI. 10." 
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CHAPTER IV 

CREATING THE GIS 

Up to this point, we have explored the various aspects of what it takes to 

create a GIS and have briefly mentioned its purpose and capabilities. We will 

now review the basic GIS concepts employed in this project and then describe 

the main procedures followed in creating the La Venta GIS. This particular GIS 

is based solely on the Environmental Systems Research Institute, Inc. (ESRI) file 

format and nomenclature, and it consists of 29 different map layers created from 

numerous sources including the primary one, the DHS publication. 

The GIS-mapping steps outlined in this chapter assume a certain degree 

of familiarity with GIS software functionality. As a result, many of the most 

fundamental procedures employed in Geographic Information Systems are not 

discussed here. 

Map Layers and Attributes Defined 

Map "layers" (ArcGIS 8.x) or "themes" (ArcView 3.x) represent a common 

set of geographic subjects or variables. These layers can be either vector- or 

raster-based. Vectors include point layers (single event), line layers, and 

polygon layers (area or shape), which represent discrete and uniform map 

features (Mitchell 1999). A raster layer (also called a grid), unlike vectors, 

depicts gradient or continuous data, with each pixel or cell representing a 

different value. Figure 4.1 shows a monument (point) layer in red, a road (line) 
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layer in blue, a mound (polygon) layer in green, and an elevation (raster) layer 

shown as white-yellow-tan gradient. 

Figure 4.1 - La Venta GIS stiowing point (red), line (blue), polygon (green), and 
raster (white-yellow-tan gradient) layers. 
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The advantage of having the different layers represent different map 

variables is that their spatial relationships can be seen. It is from this base that 

more advanced GIS queries can be made. Each layer type has data arranged in 

tabular columns known as "'attributes." Examples of attribute types range from 

the quantitative, such as the values for area or location coordinates, to the 

qualitative, which can include comments, descriptors, and hyperlinks (see La 

Venta Geodatabase in attached LA VENTA CD in pocket to view attributes of all 

La Venta GIS layers created). 

The data web pages created in the project are all arranged and 

hyperlinked through their corresponding layers. All monument data web pages 

are accessible through the "GIS_Monuments" layer for instance. The same 

applies to all offering data web pages linked through the "GIS_Offerings" layer of 

the GIS. 

An effort was made to convert all available data into map layers, but some 

information did not come from already existing site maps. Several La Venta GIS 

map layers were created solely from textual descriptions. An example of this is 

the "GIS_Disturbance" layer, which represents areas of known cultural 

disturbance. With the incorporation of all possible data into map layers, a GIS 

was created where all of the data shared a common coordinate system, was 

easily edited, and was contained within a single file, the La Venta Geodatabase. 
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The La Venta Geodatabase 

In the initial experiment phase of the GIS process, the author used 

ArcView 3.2 and Land Enabled Autodesk Map 5 to create the map layers, and 

these map layers were in the format of shapefiles (an ESRI GIS format file). In 

the final half of the project, ArcGIS 8.2, which includes ArcMap, ArcCatalog, and 

ArcScene, became the main GIS platform. This change occun-ed because 

ArcGIS 8.2 offered improved GIS and organizational capabilities. The main 

advantage was the ability to store all map layers within a single Geodatabase file. 

Plus, ArcGis 8.2 was compatible with ArclMS 4.2, the software used in creating 

the online La Venta GIS map. 

The previously created shapefile layers were all imported into the La 

Venta Geodatabase. In some instances, map layers needed to be edited from 

within ArcView 3.2 or Land Enabled Autodesk Map 5 after the Geodatabase was 

incorporated, and when this occurred, the map layer was converted back into a 

shapefile from the Geodatabase through ArcCatalog, edited, and then 

reintroduced to the Geodatabase (refer to La Venta Geodatabase in LA VENTA 

CD in pocket). 

Creating the GIS 

The GIS mapping process was broken down into three general steps: 

• Establishing and preparing the base maps. 

• Digitizing the map layers from the base maps. 
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• Assigning attribute data to map layers. 

Establishing and Preparing the Base Maps 

Base maps are the maps on which the individual La Venta GIS map layers 

were created, and base maps contained the information needed to create the 

map layers. But before they could be extracted, the base maps needed 

preparation (see LA VENTA CD in pocket for full-sized maps). 

The image MAP OF LA VENTA-D-DHS1959-FIG2 (Figure 4.2) was 

incorporated into the GIS only for purposes of showing the surrounding area (see 

La Venta CD in pocket for full-sized image file). No map layers were created from 

this map. 
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Figure 4.2 - MAP OF LA VENTA-D-DHS1959-FIG2.jpg (Drucker et al. 1959: 
Figure 2). 

Another image, MAP OF COMPLEX A-D-DHS1959-FIG3.jpg (Figure 4.3), 

provided information and the location of datum points and trench/wall 

stratigraphic profiles. 
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Figure 4.3 - MAP OF COMPLEX A-D-DHS1959-FIG3.jpg (Drucker et al. 1959: 
Figure 3). 

And finally, MAP OF COMPLEX A-D-DHS1959-FIG4.jpg (Figure 4.4) 

shows the most valuable base map as it provided locations of all Complex A 

features along with the excavation trench extents and dimensions. 
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Figure 4.4 - MAP OF COMPLEX A-D-DHS1959-FIG4.jpg (Drucker et al. 1959: 
Figure 4). 

LA VENTA MAP-D-GLR1990-FIG2.1.jpg (Figure 1.7) was used as the 

main base map onto which the other, smaller base maps (Figures 4.3 and 4.4), 

were overlaid. This was done for two reasons. First, it was the most current map 

of the site, and second, it contained contour lines for the site. The contour lines 

were crucial in building the 3-D topography layer of the site. 

Both ArcView 3.2 and Land Enabled Autodesk Map 5 were used in 

preparing the base maps and creating the initial map layers, but only the 

procedures for using ArcView 3.2 are presented here because this software 

package is much more widely used in GIS. All software commands and 

functions are shown in italics. 
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The base maps were first turned from image files into shapefiles because 

they could then be more easily edited within ArcView. As shapefiles, they would 

be in a format that could later be imported into the La Venta Geodatabase and 

incorporated into ArcGIS 8.2. The following steps were implemented to make 

them into shapefiles: 

A. Image to Vector Conversion, 

B. Orientation, 

C. Scaling, and 

D. Alignment/Registration. 

No real-world coordinates like latitude/longitude, decimal degrees, or 

Universal Transverse Mercator (UTM) coordinates, were known for the features 

of La Venta. Therefore, common, geographically-known mapping locations, 

known as registration tic points, normally used to align map data were absent. 

Without accurate features to act as the registration tic points in the GIS, 

manipulation of the maps' orientation, scale, and alignment was done manually. 

Knowing the individual base map's scale (scale bar) and cardinal orientation 

(north arrow) was all that was needed to align them. 

A. Image to Vector Conversion 

Four steps were used to convert the base map image files into 

polygon/line (vectors) shapefiles (Figure 4.5). 

a. The image file was opened up through ArcView. 

b. The Convert to Grid function was used on the image. 
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c. Grid values containing unwanted data (displaying blank or 

unusable areas) were deleted from the attribute table. 

d. The remaining grid file was then used to Create Contours 

and the resulting vectors were saved as a shapefile. 

In ArcView 3.2, contour lines are generally created from digitizing 

elevation points or lines with elevation values. But in order to create 

vectors from the grid, false contour lines needed to be derived from an 

image (a) that did not have true elevation data imbedded. The author 

therefore prompted the software to derive a false elevation reference 

using count values (color values ranging from 0 to 255 ranging from white 

to black). These were assigned to the grid in step (b) and would act as 

elevation values for step (d). 

In ArcView, a base (and arbitrary) elevation was set to 0 while a contour 

level of 150 created an adequate vector representation. Essentially, a 

higher value base elevation resulted in fewer polylines being created in 

step (d). 
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Figure 4.5 - Close-up of Tomb A area in MAP OF COMPLEX A-D-DHS1959-FIG3.jpg for each of 
the four steps converting the image into a vector-based shapefile. (a) image (b) 
converted to grid (c) grid cleaned (d) grid to vector. 
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B. Orientation 

The north arrow marker helped detemriine the north cardinal direction even 

though all three base maps used were not perfectly aligned from the initial 

photocopying phase. In following convention, north pointed to the top of the final 

GIS map. The three main base maps (Figures 1.7, 4.3, and 4.4) had to be first 

rotated 90 degrees, respectively, so that their north arrows were roughly aligned 

vertically pointing upwards. The easiest way found to align a map's north arrow 

was to draw a generic square/polygon nearby (Figure 4.6). By default, the 

square shape is already aligned to the vertical and horizontal edges of the 

screen, thus acting as an anchor. It was then a matter of rotating each base map 

using the ArcView 3.2 Move Rotate extension and aligning the maps' north arrow 

to the polygon. 
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Figure 4.6 - Using a polygon as a reference to align the base map's North Arrow. 
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C. Scaling 

The base maps needed to be scaled, reduced or enlarged, so that they 

could all be set at the same relative coordinate reference frame. No 

projection setting (map coordinate system) was needed but map units of 

"meters" were set because without them scaling could not proceed. The 

author discovered through experimentation that a scale-factor was needed to 

scale each base map as needed. 

This scale-factor was derived from the ratio bebA/een the existing base 

map's actual scale bar as it appeared in the ArcView 3.2 screen view window 

and the corresponding length of the scale bar measured in this program. The 

base map's scale bar could have been measured with the measure tool, but 

in order to obtain greater accuracy, a temporary line shapefile was drawn 

along the scale bar and its length was detemiined using the ArcView 

extension Xtools. The scale ratio was determined by dividing the actual 

length (seen on the base map's scale bar) by the measured length (Figure 

4.7). Here, the measure tool length is 884.40 meters but the actual distance 

according to the scale bar is only 8 meters. The scale-factor was determined 

in this case by dividing 884.40 into 8, giving a scale-factor value of 0.0090. 

This value was then used in the ArcView extension Scale Shapefile to scale 

the shapefile so that its map features corresponded to the GIS. 
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Figure 4.7 - Determining scale factor. Measure tool (in red) shows a measured length of 884.40 
meters when the actual distance on the base map's scale bar (in blue) is shown as 8 
meters. 

Accuracy was tested by referring to mound dimensions obtained from 

Gonzalez-Lauck (1990) and measuring mound dimensions of the base map 

shapefiles within ArcView 3.2. Using this information in conjunction with the 

measure tool method, accuracy was found to be within 10-30 centimeters. 

D. Alignment/Registration 

To overlay the base maps, common mound features in each base map 

were selected as the anchor points with which to align the maps. The base maps 
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were then aligned using the Move Rotate extension (Figure 4.8). Once the move 

shift occurred, a zoom in to Complex A easily allowed more specific alignment. 

Figure 4.8 - Red arrow shows path the shapefile (in blue) will be moved or shifted. 

Unfortunately, the author encountered alignment and scaling conflicts as 

the main control points on the mounds did not match up perfectly in Complex A 
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(Figure 4.9). The main control points on the Complex A mounds were not in 

agreement. Attempts to satisfy this problem would have required stretching the 

original base maps and ignoring their individual scale bars, so in an effort to 

maintain the integrity of the original data, this was not done. The reasons for the 

errors between the base maps are unknown and no clear solution was found. 

The author used the best alignment possible. (A map of La Venta with UTM 

coordinates was made available, however, uncertainties associated with 

accuracy and a lack of accompanying data prevented its use.) 

Figure 4.9 - The problem encountered in matching up the mounds between 
Figures 4.4 (blue) and 1.7 (red). Black arrows indicate control 
points on mounds used to align maps. 
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The base map LA VENTA MAP-D-GLR1990-FIG2.1.jpg (Figure 1.7) went 

through the base map preparation process first and created the reference frame 

onto which the other base maps (Figures 4.2, 4.3, and 4.4) could be overlaid 

(Figure 4.10). 

Figure 4.10 - Shows all four base maps aligned with respect to each other. 
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The Step 1 procedures were implemented on all four base maps: 

LA VENTA MAP-D-GLR1990-FIG2.1 .jpg (Figure 1.7) 

MAP OF LA VENTA-D-DHS1959-FIG2.jpg (Figure 4.2) 

MAP OF COMPLEX A-D-DHS1959-FIG3.jpg (Figure 4.3) 

MAP OF COMPLEX A-D-DHS1959-FIG4.jpg (Figure 4.4) 

The following map layers were created: 

GIS_MAP_LA_VENTA_D_GLR1990_FIG2_1 

GIS_MAP_LA_VENTA_AREA_D_DHS1959_FIG2 

GIS_MAP_COMPLEX_A_SIMPLIFIED_D_DHS1959_FIG3 

GIS_MAP_COMPLEX_A_D_D_DHS1959_FIG4 

Note: the spaces found in the image files are set as "_" in the map layers. This 

was necessary because the map layers were imbedded as tables in the La Venta 

Geodatabase, which mns in a database function (DBF) table environment that 

does not recognize table names with blank spaces. 

Digitizing Map Layers from the Base Maps 

Digitizing involves creating new map layers by tracing over an existing 

base map with either a digitizing tablet or an image set on your computer screen 

(heads-up). The heads-up digitizing method was the one employed to create the 

map layers for the La Venta GIS. The base maps previously created and aligned 

were now used to digitize the various different map layers. All digitizing was 

done using ArcMap. Even though preliminary trials succeeded using ArcView 
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3.2 and Land Enabled Autodesk Map 5, ArcMap was chosen as the program for 

this process because of the relative ease of its snapping and editing options and 

the overall clarity of use (Figure 4.11). All La Venta GIS layers are listed in Table 

4.1. 
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Figure 4.11 - Digitizing polygon (top) and point (bottom) features in ArcMap. 
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Table 4.1 - La Venta GIS Map Layers. 

Layer Name 
GIS ALTARS 
GIS BASALT COLUMNS 
GIS BOUNDARY 
GIS CARBON DATING 
GIS CENTERLINE 
GIS CONTOUR POINTS 
GIS DATUMS 
GIS DISTURBANCE 
GIS MAP COMPLEX A D DHS1959 FIG4 
GIS_MAP_COMPLEX_A_SIMPLIFIED D DHS1959 FIG3 
GIS MAP LA VENTA AREA D DHS1959 FIG2 
GIS MAP LA VENTA D GLR1990 FIG2 1 
GIS MASSIVE OFFERINGS 
GIS_MONUMENTS 
GIS_MOUNDS 
GIS MOUNDS ABOVE 
GIS MOUNDS TIN 
GIS OFFERINGS 
GIS PHOTOS 
GIS ROADS 
GIS STRATIGRAPHIC PROFILES 
GIS TOMBS 
GIS TOPOGRAPHY 
GIS TRENCHES 

Type 
Point 
Point 
Polygon 
Point 
Line 
Point 
Point 
Polygon 
Polyline 
Polyline 
Polyline 
Polyline 
Polygon 
Point 
Polygon 
Polygon 
TIN 
Point 
Polygon 
Line 
Line 
Polygon 
TIN 
Polygon 

The GIS_Topography raster layer (seen in Figure 4.1) was the only layer 

not created by digitizing from the base maps. Using the Spatial Analyst 

extension, it was created from the GIS_Contour_Points map layer (Figure 4.12), 

which was a point layer digitized from LA VENTA MAP-D-GLR1990-FIG2.1.jpg 

(Figure 1.7). 
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Figure 4.12 - Elevation point layer created from map contour lines. 

A Triangular Irregular Network (TIN) surface layer was also created from 

the GIS_Contour_Points (Figure 4.13). A TIN is composed of a triangulated 

surface derived from the relationship bebveen three different points of elevation 

(Zeiler 1999). Combine enough of these triangles and one can derive a complete 
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3-D surface. TINs were also created for all the mounds using the 

GIS_Mound_Topography layer. The TIN layer-type offered several advantages 

over a raster-based layer for displaying 3-D layers. The TIN allows the use and 

display of surface analysis components like slope, aspect (direction), volume, 

and view shed (line-of-site), none of which are available in a raster layer. It also 

does not require as much computing power as the equivalent raster layer does to 

view. 

Figure 4.13 - Isometric perspective of TIN layer of La Venta. View is from the 
Northeast. 
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Assigning Attribute Data to Map Layers; 

Attribute data for the map layers was obtained primarily from DHS and 

supplementary from other sources, and most of the attribute data were stored in 

data web pages that had been created earlier. The attribute data tables of each 

map layer contained the most basic information including names, descriptors, 

dimensions, hyperlinks, etc. The data for each map layer had been compiled 

earlier into MS Excel tables and then imported into the La Venta Geodatabase. 

Once the map layers were digitized and saved, each map layer was joined to its 

corresponding table. The combination of the map layers and their corresponding 

data tables created the La Venta GIS. 

Putting It all Together 

All La Venta layers created were then placed into the ArcMap project. 

Here, the map layers were organized and arranged for presentation (Figure 4.1), 

and the project file was transferred onto ArclMS 4.2 to be displayed online 

through the La Venta website (Figure 4.14). This internet mapping service (IMS) 

software has more limited capabilities and functionality than ArcGIS, but 

nevertheless, it offers many basic functions including querying, zoom, and buffer 

options for displaying attribute data. 

67 



piH'j».'iit^!iy-r<iiiiiiHii>i«Hii»-i QIQS 
Fih Edit View Favonta* Toofa Help 

- ^ B«k ' J _ j : : 3 ^S«« '=h ^FavQ.1« ^iMada J _^- ^ ^J 

^<**«« | t i http //bkje geog.l(u.eduywebsite/archaeoloay''v(ewef 

Figure 4.14 - La Venta online GIS. 

An ArcScene project was also created from the La Venta Geodatabase 

layers to create the 3-D, interactive GIS environment (Figure 4.15). The ArcGIS 

and ArcScene project files can be found in the LA VENTA CD in pocket. 
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Fiaure 4 16 - ArcScene project view of Complex A shows surface (top) 
and sub-surface (bottom) features. 
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CHAPTER V 

CONCLUSION 

Goals 

Document Methods 

The first goal of the project was to provide an outline of the methodological 

approach taken to create the La Venta GIS. The methods employed have been 

outlined in the three preceding chapters and will be made available for any who 

wish to create a similar GIS archaeology project. Several important conclusions 

resulted from the development and utilization of the project methodology. 

An important part of creating the project was to maintain flexibility in the 

methodology. The three main methodological steps outlined in Figure 1.9 were 

omni-directional; while the step order shows an idealized sequence, the actual 

project was much more fluid with regards to the process. The changing 

capabilities and limitations of GIS software altered the logistical factors in Step I 

several times, which in turn affected the data entry and organization of Step II. 

These changes were due to the quickly growing nature of GIS technology 

coupled with the author's increasing knowledge and subsequent awareness of 

several key aspects of GIS. 

This leads to an important lesson learned. The author's initial attitude in 

creating the project was more focused on exploration than on quickly creating a 

tangible product, and as a result much time was spent learning to use new 

software and manipulating existing data so that it could be used with that 
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software. This time spent did not usually justify the end result. The default 

assumption that "newer is better" is not always the case with software and did 

little more than convolute the project. While dramatic changes in hardware 

capabilities (including computer memory. Central Processing Unit (CPU) speeds, 

and storage technology) over the course of the project were generally welcome, 

alternating from one software application to another should have been avoided. 

A wiser choice would have been to choose one program and commit to using It 

throughout the entire project. 

The following are other lessons learned through the course of this project, 

(a) Find a good, reliable database program and commit to using it from beginning 

to end. Consider the data you will be incorporating, how it will be used, and who 

will be accessing it. One should be aware of the GIS platfonns with which the 

database program is compatible by this stage, as well, (b) Establish a sound 

data format, one which will not become obsolete with the discontinuation of a 

program. The best option is to use as many universally accepted formats as 

possible, although this is not always easy as many software packages utilize 

program-specific formats, (c) Enter as much data as possible into formats 

selected before deciding to incorporate it into a GIS sofb/vare package, (d) Know 

the limitations of the GIS software package and how it interacts with the other 

software before any work begins. For example, it was found that file-naming 

conventions that worked with MS Windows-based applications did not work in the 

GIS- or database-driven software. When dealing with a DBF format table 

common to most GIS-based operations, filenames cannot contain blank spaces 
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in their name, (e) Last, a reliable data-backup system along with an anti-virus 

program should be used at all times to protect the work. Twice, during the 

course of this project, computer viruses corrupted data and work files, though, 

luckily, most data were recovered thanks to a solid backup system. 

Creation of the La Venta GIS 

A complete GIS of Complex A at the site of La Venta was successfully 

derived from the DHS textual material. It involved creating 24 primary GIS map 

layers (see Table 4.1) from several key base-maps of the archaeological site. 

Attribute data for each layer was entered into DBF format tables and was 

managed through an MS Access-based La Venta Geodatabase. Data web 

pages, source text, tables, and imagery were similarly linked to each 

archaeological feature, assemblage, or artifact uncovered in the 1955 excavation 

by using the hyperlink option in ArcGIS 8.2. The GIS_MONUMENTS layer had 9 

such web pages created (for Monuments 19 to 27), the GISOFFERINGS layer 

had 28 (for Offerings 1-27), and the GIS_MASSIVE_OFFERINGS layer had 3 

(for Massive Offerings 1-3). A fourth set of data web pages was created for the 

11 identifiable mound constructions excavated in the 1955 season (Feature A-1-

a through to Mound A-5). 

The base-maps did not overlay perfectly with each other so misalignment 

was problematic. However, the best possible fit was made using easily 

identifiable architectural aspects of Complex A mounds. The La Venta site map 

(Gonzalez-Lauck 1990: Figure 2.1) provided the general base-map onto which 
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the others were laid. It also helped establish a relative La Venta coordinate 

system. All GIS map layers (except GIS_STRATIGRAPHIC_PROFILES and 

GIS_MOUNDS lying outside Complex A) were created from the Complex A map 

(Drucker etal. 1959: Figure 4). 

There are inherent inaccuracies in the original DHS base-maps with 

regards to accurate coordinates for mapping archaeological features because 

surveying measurements gathered through the excavation season were not 

given in DHS. An unintentional benefit of the general inaccuracy of the original 

DHS base-maps was that, without careful supplementary research, the resulting 

La Venta GIS cannot be used alone by unscrupulous individuals who attempt to 

derive patterns of artifact and feature locations from prediction models. The DHS 

shortcoming could not be changed, but the absence of such data from the DHS 

report is not unusual to site reports as the emphasis is only on local site 

provenance rather than on a more regional or global level. In hindsight, however, 

it may have been avoided in the final La Venta GIS if real-world coordinates 

could have been obtained. In the early stages of the project, the author visited 

the site of La Venta. Unfortunately, a global positioning system (GPS) handheld 

unit was not taken to the site because it was mistakenly thought that real-world 

coordinate data for the site could be acquired at a later date from an additional 

map data source. A map containing real-world coordinates was obtained at a 

late stage but it was not used because it contained conflicting coordinate data. 

As a result, although accurate in scale and cardinal orientation on an intra-site 
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level, the final GIS lacks a real-world coordinate frame of reference which makes 

it metaphorical at best. 

Despite the alignment and coordinate problems in the La Venta GIS, the 

situation can be remedied if new real-world registration data are acquired or 

collected. This can come either through the introduction of additional map data 

from sources that attribute Universal Transverse Mercator (UTM) coordinates to 

the GIS, or the revisitation of the site and a collection of accurate GPS data. 

With either option, the existing map layers can be correctly aligned and shifted 

into a real-world coordinate system without altering their current scale and 

orientation configuration. 

Facilitate Research 

Although it is cun-ently limited in scope because it only contains data 

incorporated from the 1955 season excavations, the La Venta GIS presented 

here will allow researchers the use of several powerful new tools not previously 

found in gray literature. The combination of the La Venta website, the online 

ArclMS map, and the GIS mapping downloads, which require the use of either 

ArcGIS or ArcView, researchers will be provided the entire DHS report in an all-

digital and interactive GIS-mapping format. 

GIS-enabled querying can easily be accomplished using each layer's 

existing attribute data tables. The GIS mapping layers can be dynamically 

examined with regards to their positional relationship with each other using their 

X, y, and z coordinates. The GIS_TOPOGRAPHY (TIN) layer for the entire site 
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can now display specific elevation, slope, drainage patterns, view-shed, aspect, 

and line-of-sight information. The TIN layers for the mounds of La Venta can 

additionally provide volume estimates. 

In addition to the mathematically-driven functions of the GIS, the ability to 

manipulate graphical elements adds an invaluable visualization aide. DHS 

presented a four-phase chronological scheme for the construction of architectural 

structures at La Venta. As each phase of construction was initiated, different 

colored clay layers were physically added to the mounds and ceremonial court 

features of Complex A. These phases can be easily displayed in the GIS, along 

with their associated artifact assemblages. 

The La Venta Website 

The La Venta website was created in MS FrontPage 2000 by collating the 

data web pages with supplementary web pages created specifically for the 

website (see LA VENTA CD in pocket for entire La Venta website). The La 

Venta online GIS created with ArclMS 4.2, can also be viewed through this 

website. The online GIS map was imported from the completed La Venta GIS 

(ArcGIS 8.2 fomnat) and then published on the server. 

The methodology for creating the website was mostly borne by the 

imagination of the author because of an apparent absence of similar online 

projects. One exception of which the author became aware during the course of 

the thesis is The Theban Mapping Project (TMP), which is a comprehensive 

online research project led by Dr.Kent Weeks of the American University in Cairo 
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(see more at http://wv^AA/.thebanmappingproject.com). It is an impressive and 

attractive research website incorporating an archaeological database of Thebes 

which includes well-documented archaeological data and limited online maps. 

Although well created, none of their maps are fully GIS-capable as to allow for 

specific database querying or analysis. Since its inception in 1978, the goals of 

the TMP (like that of the La Venta GIS project) have been to assist in the 

preservation of cultural heritage by incorporating modern-day computer assisted 

resources. Its example has offered a model upon which the online portion of this 

project was organized with regards to overall presentation, both stylistic and 

contextual. 

Increase Public Awareness 

The most important aim of the project is unfortunately the one goal for 

which a finite conclusion cannot be yet drawn. The impetus for the project 

originated with the idea of creating an online-accessible research tool that would 

require no more than a simple internet connection to access. Ideally, this would 

give multiple researchers the ability to access from anywhere in the world the 

works at La Venta without monopolizing limited or logistically difficult-to-acquire 

resources. Only a minimal expenditure for the researcher in terms of time and 

money would be needed for such research. Finally, the presence of an online-

forum through which researchers could share and discuss their views and 

download or upload data from peers would be the most beneficial element of this 

project. It is true that the potential for information sharing is limited with respect 
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to the realities of publication copyright laws, peer review, and validation of data to 

ensure quality control; the basis for such a virtual forum nevertheless should be 

pursued. 

Efforts will be made to educate the public on the La Venta project website 

and accompanying GIS data by appealing for the aid of organizations like the 

Foundation for the Advancement of Mesoamerican Studies (FAMSI), the 

Archaeological Institute of America, the Canadian Society for Mesoamerican 

Studies, the Peabody Museum, the Smithsonian Institute, and, finally, the 

National Geographic Society, which funded three La Venta excavation seasons. 

Conclusion 

The daily destruction of our cultural data bank continues to make the 

practice of archaeology a race against time. Cultural resource management 

efforts practiced today are frequently carried out hastily as a last recourse to 

salvage dwindling archaeological remains of a particular site. GIS offers a 

powerful solution to managing what often little archaeological data remains - its 

versatility to manage a wide range and virtually endless amount of data makes 

this tool ideal for archaeology. By using this technology to gather data, store, 

analyze, and display information, a lost archaeological record, regardless of how 

it was lost, can be digitally immortalized for future researchers. In La Venta, 

surface and near-surface remnants of Complex A were thoroughly destroyed by 

modern settlements and industry. The GIS presented here conveys a limited but 

accurate view of the archaeological remains prior to their destruction. 
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We live in an age when electronic media stemming from television, radio, 

the internet, etc. permeates our daily lives in such a way as to parallel the effects 

the Gutenberg press may have had on 15th century Europe. Until very recently, 

the most popular medium for information dispersal was text-based, but recent 

shifts toward electronic-based information sharing are rapidly overtaking 

traditional methods. In establishing itself as a modern source of information in an 

increasingly electronic world, the most important goal of the La Venta GIS project 

is to catch the attention of an interested but uniformed public and provide them 

with a small piece of the wealth of knowledge available on our cultural past. 
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Example Archaeology Research Websites 

1 http://www.nm.cz/english/vrc/marcus.htm 
Offers a 3-dimension rotating bust of Marcus Aerelius. 

2 http://www.superscape.com/gallery/index.htm 
Commercial 3-D website design company. 

3 http://sipapu.gsu.edu/html/kiva.html 
Model of the kiva created from archaeological records from the 
excavated Chetro Ketl Great Kiva, located in Chaco Canyon, New 
Mexico. 

4 http://www.learningsites.com/FrameJayout01 .htm 
VIRTUAL WORLDS IN ARCHAEOLOGY INITIATIVE 
Excellent virtual archaeology website. 

5 http://www.thebanmappingproject.com/ 
Theban Mapping Project. 
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