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ABSTRACT

In this study I describe and analyze the orthography, grammar, and possible
linguistic affiliation of a subset of Late Preclassic texts present on inscribed jade and
stone preciosities. The topic is framed within an historical anthropological interactionist
approach that applies the following ethnohistorical methods: art history, archaeology,
paleography, epigraphy, and linguistics. I focus on the application of the paleographic,
epigraphic, and linguistic methods, and use the results to draw out implications for the
sociocultural and linguistic history of Mayan civilization, specifically concemning the
history of the Mayan script and its orthographic conventions, the linguistic affiliation of
the earliest Mayan texts, the social context for the diffusion of Mayan writing in the
Mayan region.

After providing the necessary sociocultural, linguistic, and epigraphic background
for the study of early Mayan writing (Chapters [-III), I present three epigraphic case
studies focusing on the study of portable texts from the Classic (A.D. 200-900) and Late
Preclassic (400 B.C.-A.D. 200) periods. The first (Chapter [V) consists of a study of the
grammatical structure of the dedicatory formula of inscribed Classic pottery vases. The
second (Chapter V) consists of a study of the grammatical structure, content, and context
of the texts on Early Classic jade plaques. And the third (Chapter VT) consists of a
detailed description and analysis of the signary and grammatical structure of a small
subset of portable Late Preclassic Mayan texts.

[ conclude that the earliest Mayan portable texts exhibit the same basic
orthographic conventions as later Classic texts, that they represent Ch'olan or Yukatekan
languages, that they mainly contain examples of the dedicatory genre. [ then discuss the
results from the case studies and their implications for the sociocultural context of Late
Preclassic Mayan civilization (Chapter VII), as well as for the sociolinguistic context of

Late Preclassic Mayan hieroglyphic writing (Chapter VIII).

il



DEDICATION

To my parents, Vilma Elena Marin Quesada and Enrique Eugenio Mora
Barrantes, for their love, support, and sacrifice. I can only hope that one day I can do the
same for my children.

To my siblings for their caring and especially my younger brother, Pablo Daniel
Mora Marin, for his understanding.

And to my wife, Heather Siubhan Bruce, for her unwavering love, patience, and

great sacrifice, and my daughter, Siubhan Adela Mora-Bruce, for her inspiration.

iv



ACKNOWLEDGEMENTS

[ want to thank my dissertation committee, who have shown considerable
understanding, patience, and support. I am immensely grateful to Robert Carmack for his
guidance in my academic and personal life; for his courses and discussions on
anthropological theory, which have allowed me to broaden my intellectual interests and
professional expertise; and for his advice and assistance on various other matters. [ owe
him much of the motivation to stay in Albany and to complete both my M.A. and Ph.D. [
am very grateful to John Justeson for his intellectual generosity, methodological
rigorousness, and his scholarly integrity: [ have learned and benefited much from his
research and eagerness to discuss matters of common interest which have significantly
influenced my dissertation topic, as well as from his knowledge of research methodology
and sense of scholarly propriety which [ hope to put in practice throughout my career. [
am also very grateful to Aaron Broadwell for his linguistics courses and seminars, which
have provided me with very good models for the didactic presentation of linguistic
theory; for his discussions of Mayan syntax both in and outside the classroom, which
have given me a sense of how to view various phenomena in terms of different
approaches to syntax; and for his detailed comments on my written work, which have
proven to be very timely and helpful.

[ want to thank John Hoopes and Clifton Pye at the University of Kansas too.
John Hoopes has been my mentor and friend since the fall of 1993. His courses and his
guidance have stimulated me and sent me along the wonderfully stimulating and
rewarding path that is Mesoamerican anthropology. [ am very grateful to Clifton Pye as
well, who has been my mentor and friend since the spring of 1994, when he introduced
me to Mayan linguistics. [ have since become more and more interested in linguistics and
a linguistic approach to Mayan epigraphy.

[ am grateful to the following scholars for their support, comments on some of my



work, and generosity with their own unpublished research and ideas: Terrence Kaufman,
for allowing me access to his unpublished work on Mayan comparative studies and for
his comments on my paper on antipassives in Classic Mayan texts during the 1999 Texas
Meetings in Austin; Barbara MacLeod, for taking a great deal of time to read and discuss
with me two monographs I sent her on the dedicatory formula and antipassive
constructions; Nikolai Grube, for offering comments on some of my papers since 1995,
including some ideas that have proven to be very useful in this dissertation; Stephen
Houston, for his feedback on my papers on the Mayan jade belt plaques from Costa Rica
and the earliest Mayan texts in the fall of 1994 and spring of 1995; Dorie Reents-Budet
and Virginia Fields, for sharing with me their unpublished work on the Mayan jade belt
plaques from Costa Rica; Federico Fahsen, for his great generosity, his eagerness to
discuss and share his own research on the earliest Mayan texts, and his assistance during
my visits to Guatemala in the summers of 1995 and 1999: David Stuart for his comments
on my antipassive constructions paper, and for his assistance in setting up a visit to the
Peabody Museum to examine two of the pieces in the collection; Justin Kerr, for his
generosity in providing me with photos of the unprovenanced jadeite clamshell effigy
pendant (K763) and in providing me with a great deal of information on other objects:
Alfonso Lacadena for providing me with a copy of his unpublished paper on antipassives
during the 1999 Texas Meetings and for discussing the history of certain Mayan graphic
designs

I am also very grateful to Zulay Soto, for the very kind and open access to the
collection of the Fidel Tristan Jade Museum in San Jose that she has offered me on
several occasions; Donald Hales, for providing me with important information on several
artifacts; John Graham, for providing me with copies of the drawings and photographs of
Abaj Takalik Stela 5; Julia Kappelman, for inviting me to the Late Preclassic workshop at
the Texas Meetings in March of 2000, which stimulated a great deal of my thinking on

Late Preclassic Mayan writing; David Freidel for his interest in the origin of Mayan

vi



symbols of rulership, which led me to devote a significant effort to that topic in this
dissertation; Marc Zender, for discussing various issues of Mayan writing with me during
the Texas Meetings in 2000 and 2001 and for his comments on unpublished papers [ have
distributed at the Meetings; Susan Matheson, for her assistance with my visit to the Yale
Art Gallery to study the basalt jaguar figurine; Diana Fane, for her assistance during my
visit to the Brookiyn Museum of Art; Loa Traxler, for her enourmous help with my visit
to the collection at Dumbarton Oaks to study the quartzite pectoral and jadeite celt;
Jeffrey Quilter, for his assistance during my two visits to Dumbarton Oaks; Glorna Greiss,
for her assistance during my visit to the Peabody Museum at Harvard; John Hauberg, for
his kind permission to study the fantastic monument that carries his name; Juan Antonio
Valdés, for his support and permission to participate in the Kaminaljuyu-Miraflores II
Project in the summer of 1995, an experience that heiped define my interest in Late
Preclassic Mayan writing.

Finally, I am very grateful to Robert Jarvenpa for his help with many problems
and questions [ had during my five years in Albany, and the secretaries Betty Krueger and

Patricia Walker, for their patience and kindness.

vii



TABLE OF CONTENTS

TITLEPAGE... ..ot i
COPYRIGHT PAGE.......coooiiiiimeiiteee e ii
ABSTRACT ... it
DEDICATION. ......oooiiiiiiiiii e iv
ACKNOWLEDGMENTS.......ootiiiiiiiiiiiiee e v
TABLE OF CONTENTS.......ootitiiiiiimmniiee e, viii
LISTOFTABLES.......ccoooiiiiiee e xvii
LISTOFFIGURES. ......ooiiiiiieeiieeeeeeee e xviii
INTRODUCTION
0.1. BACKGROUND AND GOALS.........ooooomiiiiieimmmmmmemeeeeeeeee l
0.2.  ANTHROPOLOGICAL APPROACH, ASSUMPTIONS, AND
METHODS......oootti e, 2
0.2.1. Interaction and PreCiosities. ............oeveeeeeeeneeeeeeeeeeeeeeeee 2
0.2.2. Preciosities and Wrting..............ooooeieimmmieeeeei 4
0.2.3. Methods..........ooooiiiiiiiiiiiiiiiiiiiii e, 6
0.3. CONTENTS AND ORGANIZATION........coooemiiamaeeeeeeeee, 7
UNIT I: BACKGROUND

CHAPTER I: THE ORIGEN AND DIFFUSION OF MAYAN WRITING

1.0.  BACKGROUND.......ccoieiiieeee e 10
LI, PRELIMINARIES.......c.ccoiiiinimiiiiieeeeeeeeee e 11

viii



1.3.

1.4.

LS.
L.6.

L.L.L. Definition and Typology of Writing Systems..............c.ccouveeen... 11

1.1.2. Classification of Mesoamerican Scripts.................cccouueveeenn.... I3
LEI2LHans Prem... ..., 13
1.1.2.2. Michael Coe..........cooeemmiriiiiiiiiiiieeeeeeeeeee 14
1.1.2.3. Joyce Marcus. ....c.couuevnimniiieiineieie e, 15

1.1.2.4. Justeson, Justeson et al., Justeson and Mathews, Justeson

and Kaufman, and Kaufman and Justeson................................ 16
ORIGIN AND DIFFUSION OF WRITING: OLD WORLD CASES......... 17
L2210 Sumerian........c..oooiiiiiiiiiiii e i8
122, ChINESE.....ovtiiiiiii it 19
123, EgYPUan.......ooiimmiiiiiiie e 19
.24, Etruscanand Latin...........cooooviiiiiiiiiiiiiiiiii e, 20
L25. RUNIC ..., 20
MESOAMERICA.........iiiiiii e 21
1.3.1. Middle Preclassic Olmec Iconography................cooovvvuuneeeennn.... 21

1.3.1.2. Orthographic Conventions..................coceeevvnnerevnnnnnnn 21

1.3.1.2. Subject Matter of MPOL...............ceovvviiinieeneeennnn. 24
1.3.2. Earliest Known Scripts...........coouveriiiiiiiiniiiiiieeeeeee e, 25
1.3.3. The Mayan SCript.........cceuuieeiiieiiieiiiiie e e 26
THE POLITICAL ECONOMIC CONTEXT OF WRITING IN CLASSIC
LOWLAND MAYAN SOCIETY ....covuuuiiieiiiiieiiieee e 31
THE SOCIOLINGUISTIC CONTEXT........uuuuuiniiieeeereeeeeeeeeeeennne 36
CONCLUSIONS: PRECIOSITIES AND THE ORIGIN AND
SPREAD OF WRITING.........ouuieieieeieeieeeee e 37

CHAPTER II: GREATER LOWLAND MAYAN HISTORICAL LINGUISTICS

ix



2.1.

[N
N

CHAPTER III: CLASSIC LOWLAND MAYAN HIEROGLYPHIC ORTHOGRAPHY,

3.0.
3.1

3.2

BACKGROUND.........oooimiiiiitiiie e 40
2.1.1. Mayan Languages..............o.iiiiiiiiiiii i 40
2.1.2. Mayan Grammatical SUUCIUre............ccoummeeeereeeeeeeeeeeeen. 40
MAYAN HISTORICAL AND COMPARATIVE LINGUISTICS............. 42
2.2.1. Genetic Classification of Mayan Family.................................. 42
2.2.2. The Greater Lowland Mayan Languages..............cc.cceeeeeeen ... 43
2.2.2.1. Diversification, Dispersal, and Contacts........................ 43
2.2.2.1. Archaeological Evidence................cooeeeeiiiveenenennnn.... 46
2.2.1.1. Middle Preclassic Period.............................. 46
2.2.2.1.2. The Late Preclassic...........c.oeeeeieeivveniinnnnnas 47
2.2.3. Assumptions for Grammatical Reconstruction. ......................... 49
GREATER LOWLAND MAYAN GRAMMAR..........covvmiieeaan., 50
2.3.1. BasicWord Order...........ccoovuumuumniieieiiiiiieiieieee e 50
2.3.1. Verbal Morphology.......c...cooiuuuiieiiiiiiiieieiiiiie e, 52
2.4.2.1. Verb StuCture. ........coovuernieeiiieeeiiieieeiiiieee e 52
2.4.2.2. Verb INflection.............oovuiiiiieniiiiieeeee e 53
2.3.3. Nominal Morphology..........ccoooeeiiiiiiiieieieieeeeeeee e, 65
SUMMARY OF ASSUMPTIONS........oiiiiieeeiiiiiiiieeeeeeeeeeeeeeee 67

GRAMMAR, AND LINGUISTIC AFFILIATION

OVERVIEW ... e 69
EPIGRAPHIC CONVENTIONS.......cooomiiiiimeee oo, 69
REPRESENTATIONAL CONVENTIONS AND PHONETICISM........... 70
3.2.1. ReadingOrderand Format.............ooovmieieiimaeaieeeeeeaeaaaeen.. 70



3.3.

34.

3.2.2. Artistic CONVENUONS. ....covvveititiiinieiee e 71
323, Sign TyYPeS. oo 72
3.2.4. Composition and Spelling Conventions...............coveueeneenvnnin, 75

GRAMMATICAL STRUCTURE AND LINGUISTIC AFFILIATION....86

3.3.1. Verbal MorpholOgY.....coovueeenimniiniiiee e 87
3.3.2. ARUPASSIVES.....uviiiminniiiii e 91
3.3.3. SPHtErgativity.....oooouviiimniiiniiiiiii e 92
3.3.4. Nominal Inflection.............ooooiiiiiiiiniiiiee e, 97
3.3.5. Prepositional and Relational Noun Phrases...................c........ 98
336, Word Order........oovniimiiiiiiiiiiiieeee e 98
3.3.7. Discourse SUUCIUTE. ........ceenmirniiiiiiieee e eeeeeeeeeeeee, 99
SUMMARY AND ASSUMPTIONS...........oooiviiieeeiieeeeeeeen 100

UNIT II: EPIGRAPHIC CASE STUDIES

CHAPTER IV: THE DEDICATORY FORMULA OF CLASSIC MAYAN TEXTS

4.0.
4.1

OVERVIEW ... oo, 104
BACKGROUND......oiiiie e, 104
4.1.1. The Primary Standard Sequence................c..ocovvueveenneinnn.. 104
4.1.2. Name-Tagging and Emic Nomenclature........................o... 105
4.1.3. Dedicatory Statements. ............o.oeenemmnemnemeeneeeeeeeeon, 106
4.1.4. The Grammar of the Primary Standard Sequence.................... 107
DISCUSSION OF SELECTED GLYPHS FROM THE PSS................ 108
4.2.1. Thelnitial Sign.........oooiiimiiiiiiiiiiiiiiit el 109
4.2.2. GOD.N Dedicatory Verb............oooomemmmmmemeeeeoeieeeen, 112
4.2.3. SPOTTED.BATHEAD Glyph.............cooomimmiiaaaiaaaaaanann, 117

Xi



4.3.  The Structure of the Dedicatory Formula.................ccooeveeneinn ... 120

431 GOalS...cceneiniiii e 120
4.3.2. Methods........eoiiimniiniiniiiiiiiie e 120
4.3.3. The ‘Drinking Cup’ Glyph......eveveeeiiiiiriiiiii e, 123
4.3.4. Constituent Structures and Their Functions........................... 123

4.34.1. Structure Type 1: {[7u-T128-b’a]PRED}CLAUSE.............. 123

4.3.4.2. Structure Type 2: { {[yu-T77-b’i]POSS } PRED}CLAUSE........ 123

4.3.4.3. Type 3: {[[yu-T77-b’iJross + [POSSESSOR]]}pRED....... 125
4.3.4.4. Type 4: {[NP]PReD + [[7u-DIVINE-K’AB’A7] + [[yu-T77-
b’1]POSS (+ [POSSESSORDISUBI}.eenenneeee e, 125

4.3.4.5. Type 5: {{[TYPE 2]ross + [(+ ti) [(+ MODIFIER)
[CONTENTS]IPRED} . .cnenieieieeeee e 125

4.3.4.6. Type 6: {[[TYPE S]ross + [POSSESSOR|]PRED}...........126
4.3.4.7. Type 7: {[[IS] + [GOD.N]]ereD + [TYPE
1/2(/3/5)/6)SUBI JCLAUSE. .« eeeeeenee e 126

4.3.4.8. Type 8: {[(IS] + [GOD.N]}PRED-1 + [TYPE 1]suBs}CLAUSE-1 +

{[TYPE 3]PRED-2}CLAUSE-2...veneninenenieeeeeee e e 126
4.3.4.9. Type 9: {[[IS] + [GOD.N]]preD-1 + [TYPE 1]suBs }CLAUSE-1 +
{[na-ja(-la)]JPRED-2 + [TYPE 3]SUBJ}CLAUSE-2. . eveneneninenanennnn... 127

4.3.4.10. Type 10: {[IS]PRED + [tz’i-b’i + na-ja + hi-chi]susi}........ 128

4.3.4.11. Type 11: {[TYPE 10]cLAUSEPRED + [TYPE
(L/213/5N6]CLAUSE/SUB } ..ot 129

4.3.4.12. Type 12: {{[TYPE 10]PRED-1 }CLAUSE-1 + {[hi-chi]PRED-2 +
[TYPE (1/2/3/)5(/6)JSUBS JCLAUSE-2} cev v, 129

44. CONCLUSIONS AND SUMMARY OF STRUCTURE TYPES.............. 130

CHAPTER V: TEXTS ON JADE AND STONE PORTABLE OBJECTS

xii



5.0.
5.1.
5.2
5.3.
54.
5.5.
5.6.
5.7.
5.8.

6.0.
6.1.
6.2.

6.3.
6.4.
6.5.
6.6.
6.7.

OVERVIEW. ... e 133
GOALS. ... 133
METHODS. ... e 133
BRIEF BACKGROUND TO THE STUDY OF JADE PLAQUES........... 133
THE CORPUS OF INSCRIBED MAYANJADE ..........ccoovvniiinennn... 134
ART HISTORICAL AND ARCHAEOLOGICAL EVIDENCE............... 135
THE STRUCTURE AND CONTENT OF THE TEXTS....................... 139
THET712 AND T841 GLYPHS.......ccouiviiiiiiiieeeiciee e 145
CONCLUSIONS......ootii et 151

OVERVIEW. ... e 154
GOALS ANDMETHODS........ciiiiiiiiieeie e 154
DATASET..... e e 155
6.2.1. The “Dumbarton Oaks” Pectoral Subtradition.......................... 155
6.2.1.1. DO Pectoral........ccccoovuiiemiiiniiiiiieii e 157
6.2.1.2. PMY Jaguar.......ccocimiimimiiiii e 157
6.2.1.3. IM SPOON......uiiiiiiniiiree et 158
6.2.14. UNPClamshell...........cccooiiiiiiiiniiieiieeee 158
6.2.2. Other TeXIS....commmmnneeieeieeieiee et e e e e ee oo 159
DO PECTORAL SUBTRADITION SIGNARY ...........cooooiiiiinienannnnns 159
DATING. ...t 163
GLYPHIC IDENTIFICATIONS. ..ot 168
SOME ORTHOGRAPHIC CONVENTIONS.......ccoovvmeiieeeeeeennnee.. 181

STRUCTURAL ANALYSIS AND INTERPRETATION OF DO

Xiit



PECTORAL SUBTRADITION......cc.coiiiiiiiiiiiiie e eeeeeeee, 182

6.7.1. Structural Analysis 1: JM Spoon, A4-AS8............ceevvreeiennennnn. 183
6.7.2. Structural Analysis 2: JM Spoon, AL-A3..........cooceemiininnnnnnnn.n, 187
6.7.3. Structural Analysis 3: GOD.N-ni Passages.............cc.ccovvvennn.... 188
6.7.4. Structural Analysis 4: DO Pectoral, A1-B6..........ccccuvvnernnn....... 190
6.7.5. Structural Analysis S: DO Pectoral, CI1-D4.................cooenne...... 199
6.7.6. Structural Analysis 6: DO Pectoral, C5-D6................cccoue....... 208
6.7.7. Structural Analysis 7: PMY Jaguar, AL-B4................cccceennee... 212
6.7.8. Structural Analysis 8: GOD.N-niand GOD.N........................... 215
6.7.9. Structural Analysis 9: UNP Clamshell.............cooevvriiiiieiniin... 216
6.8. STRUCTURAL ANALYSIS AND INTERPRETATION OF OTHER
TEXTS .ot 219
6.8.1. DOCeEIt. ... oieitiiiii e e 219
6.8.2. CNT 6125 . e 226
6.8.3. BMAMaskK.......coouiiiiiiiiiiiiiiieiic et 228
6.9. CONCLUSIONS......coniiiiiiiii ettt eeeteeee e e e eeeeee e ee e 241
UNIT II: DISCUSSION
CHAPTER VII:

7.0.
1.1.
7.2.
73.

LATE PRECLASSIC INTERETHNIC AND INTERREGIONAL INTERACTION

OVERVIEW. ... ..ottt 245
GOALS.....ee et et e e e 245
METHODS...... .t e e e e eee e e en e 245
HIGHLAND AND LOWLAND MAYAN SCRIPT DIFFUSION............. 246

Xiv



74.

75.

7.6.

7.1.

LATE PRECLASSIC CEREMONIAL COMPLEX AND THE
[ZAPAN/KAMINALJUYU.....cooiiiiiiiiiiiiiii e, 250
EPI-OLMEC AND MAYAN INTERACTION AND SCRIPT

PORTABLE TEXTS, SCRIPT DIFFUSION, AND ANCESTRAL
KNOWLEDGE...........coiiiiiiiieiiie e, 259
SUMMARY AND CONCLUSIONS.....c..oouuunimnieeeiiiiiiiieeeeeenan, 263

CHAPTER VII:

LATE PRECLASSIC MAYAN GLYPHIC GRAMMAR, ORTHOGRAPHY, AND

8.0.
8.1
8.2.

8.3.

84.

8.5.
8.6.

LINGUISTIC AFFILIATION
OVERVIEW ... .., 264
GOALS. ... e 264
METHODS........oei e 264
LATE PRECLASSIC MAYAN ORTHOGRAPHY .........oouvvmmmeeeraennnnnnn. 265
LATE PRECLASSIC MAYANGRAMMAR.........ccovvvmmeeeeneeeeaennnnnnn, 268
B4 L. Word Order........ccovmmmmiiiiiieiiieiee e 268
8.4.2. Ergative and Absolutive Agreement Markers..................ccoonn...... 269
8.4.3. Verbal Morphology.......ccceummmemmieiiiiiiiiicieceeeeeeeeeeeee e 271
8.4.4. Nominal MOrphology..........coemuuuuiiiiiiieeeeieeeieeeeeeeeeeeeenns 280
8.4.5. Prepositional Phrases................cceeeeeeimmiiiiiiiiiiiiinnn... 282
8.4.6. DiscOUrse SIUCIUTE.......ceeeernnieriiiiiiiineeeeeeee e e 286
ADDITIONAL INNOVATIONS.....oootmimiimiiiimiiee e 288
DISCUSSION AND CONCLUSIONS..........coieiieieieeeiieeee e, 290

CONCLUSIONS AND IMPLICATIONS

Xv



9.0.  OVERVIEW.......oommoueeiemeteieeeeeeee oo, 294
9.1. EVALUATION OF THE METHODOLOGICAL ASSUMPTIONS AND

TECHNIQUES..........vveeeeeeeeeeee e e e es e oo 294
9.2. IMPLICATIONS FOR THE HISTORY OF THE LOWLAND MAYAN

SCRIPT ... et 296
9.3. IMPLICATIONS FOR THE HISTORY OF THE LOWLAND MAYAN
LANGUAGES........o oo e e 299

9.4. HISTORY OF LOWLAND MAYAN KINGLY, PRIESTLY, AND

SCRIBAL INSTITUTIONS... ..ot 300
9.5. FUTURERESEARCH........coovuiiiiiiiiiiiiiccecee e 303
BIBLIOGRAPHY ... ..ouniiiiiiiiieci et 304
ADDENDA

Addendum 1: LATE PRECLASSIC INSCRIPTION DOCUMENTATION

(LAPIDA) PROJECT ... ..ottt ettt et e e e e e 329
Addendum 2: DATING OF THE DUMBARTON OAKS PECTORAL
SUBTRADITION........ooutmiiiiiiiiimmeeeeeeree et eee e e eee oo 336

xvi



LIST OF TABLES

CHAPTER L LISTOFTABLES........oooiiiiiiie e 354

CHAPTERIL LISTOF TABLES.......ooomtminitmieeeeeeeeeeeee 361
CHAPTERIIL: LIST OF TABLES.........eoemiiiieiieiieeeeeeeeeeeeeee e 411
CHAPTERIV: LISTOF TABLES..........oovviiiieieieeieeeeeeeeeeeeeeeeeee 417
CHAPTER VL LISTOFTABLES..........oovvtiiieieieeieieeeeeeeeeeeeeeeee 420

Xvit



LIST OF FIGURES

INTRODUCTION: LIST OF FIGURES.........ouuuiniiiiiiieeeeeeee e 425
CHAPTER L LISTOF FIGURES. ...t 429
CHAPTERIL: LISTOFFIGURES.........cooviiiiiiiiiiieeeeeeeeeeeeeeeeeeee e, 476
CHAPTER OI: LISTOF FIGURES........ocoiiiiiiiiiiiieteeeeeeeeeeeeeeeeeee e 479
CHAPTERIV: LISTOFFIGURES.........coooiiiiiiiiiieeieeeeeeeeeeeeeeeee e 513
CHAPTER V: LISTOF FIGURES........c.oovvtttmimiiiiiiieeieeeeeeeee e, 538
CHAPTER VI: LISTOFFIGURES.........cooovimiiiiiiiiiiiiieeeee e 563
CHAPTER VI LISTOF FIGURES.........cocoooiiiiiiiiiiieeeeeeeeeeee 664
CHAPTER VIIL: LISTOF FIGURES........coooiiiiiiiieee e 687
ADDENDUM L: LISTOF FIGURES.........couumiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeenn 697
ADDENDUM 2: LISTOF FIGURES........c.ooovviiiiiiieeeeeee e 744

Xviii






