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CHAPTER 7

Dvaravati Urbanism in Comparative Perspective

The urban centers and polities that emerged in central and northeastern Thailand 

during the first millennium CE were part of a broader social and political transformation 

occurring across Southeast Asia at that time.  A comparison of the urban traditions 

within this region highlights common features resulting from similar ecological settings 

and historical trajectories; however, there are also interesting differences that set each 

tradition apart. Some of the unique features of urbanism in Southeast Asia provide 

valuable, and underutilized, data for broader comparative studies of urbanism and 

political complexity.  The function, population densities and development of Southeast 

Asian urban communities challenge some of our preconceptions about what it means to 

be “urban”.  Alternatively, the important roles of ideology, monument construction and 

new social relationships in the creation of urban communities in Southeast Asia reveal 

that they also shared important social features with urban traditions in other parts of 

the world.  

In this chapter, I consider how the creation and character of Dvaravati urban 

centers compare to those in neighboring parts of Southeast Asia.  I begin by examining 

the timing and contexts of the creation of urban centers in Southeast Asia.  Contact 

with societies in South and East Asia presented opportunities to enterprising individuals 

throughout Southeast Asia to expand their economic and political influence. These 

contacts encouraged the development of centers in coastal locations with residents 

who focused on economic activities related to trade.  Other centers developed further 

inland, where the control of agriculture in the surrounding hinterland played a more 

important role. I examine how these different cultural and ecological contexts influenced 

the features and functions of the urban centers that developed in the region. Next, I 
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compare the different ways in which the societies within Southeast Asia adapted South 

Asian ideologies and materialized them through the construction of monuments and 

sculpture in and around their urban centers.  These activities played an important role in 

the construction of urban communities and the rise of political authority throughout the 

region.  Finally, I identify some directions for future research on Dvaravati centers that 

will contribute to our understandings of this still enigmatic civilization, and in doing so 

broaden our perspective on the challenges and opportunities that humans have faced in 

the urban revolution. 

Urban centers in Southeast Asia and beyond

Secondary States and Urban Centers

Over the course of human history there are only a few examples of primary 

cities or states that developed without a historical legacy of such formations or contact 

with other societies that had already developed them.  In contrast, secondary cities 

and states, which develop in contexts where such transformations have already taken 

place or affected a society through contact, are far more common.  Of these two 

secondary phenomena, however, the majority of research has focused on secondary 

state formation (Parkinson and Galaty 2007; Price 1978), neglecting to consider how 

this process was related to or differed from secondary urbanization.  The fact that many 

cities persisted through periods of state collapse and reformation, indicates that there 

are significant differences between the socio-political foundations of secondary states 

and urban centers that await greater theoretical explication.  In first millennium CE 

Thailand, and Southeast Asia more broadly, cities and states developed in a region that 

had not previously seen such formations.  These were still secondary developments 

since they occurred within the context of direct and indirect contact with individuals 

from the cities and states of South and East Asia. However, I argue that these types 

of secondary developments are distinctly different from those that occurred within a 

region that had previously been home to cities or states.  In particular, Southeast Asians 

required new types of ideologies, identities and relationships as they transformed their 

societies, whereas continuities with preexisting structures and relationship may have 
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persisted (to a greater or lesser extent these may have continued to exist among the 

members of a society whose forbearers had previously lived in cities and states. 

The development of urban centers and polities with substantial political and 

economic influence in central Thailand during the first millennium CE highlights how 

this process was driven by local elites and communities who used access to foreign 

contacts, goods and ideologies to gain favor and influence over their neighbors.  In 

Chapter 2, I demonstrated how differences in the distribution of resources, such as 

metal ores, enabled some prehistoric communities to accumulate greater influence and 

wealth.  Access to maritime and terrestrial trade routes presented a similar differentially 

distributed resource, and as the flow of trade goods and contacts increased, they 

became increasingly important sources of economic and social opportunities. The two 

largest Dvaravati centers, Nakhon Pathom and Sri Thep, developed in locations at the 

interface between the Chao Phraya Basin and outside trade networks.  Nakhon Pathom 

was ideally situated to act as an intermediary between maritime trade networks in 

the Gulf of Thailand and the communities further up river; Sri Thep, was much further 

inland, but was also situated along the route between central Thailand and points north 

and east. 

Similarly, Oc Eo, one of the earliest and largest urban centers in first millennium 

CE Southeast Asia (Table 7.1), developed in a coastal location in the Mekong delta 

where it was ideally positioned to engage in trade through maritime and upriver 

trade networks (Mallert 1959-63; Manguin and Vo 2000). Additional centers in insular 

Southeast Asia, the Malay Peninsula, and the central coast of Vietnam developed in 

locations that allowed their residents to capitalize on maritime trade (Manguin 2004).  

Alternatively, other centers developed economies more heavily reliant on the production 

and control of agricultural surpluses.  Differences in the character and origins of these 

urban centers resulted from a combination of geography, historical events and the goals 

of local elites and their communities. I now examine these factors and their relationships 

to the differences in the political economies of the urban communities within Southeast 

Asia.
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Region Geographic 
location

Approximate 
date range Site name Site area 

(ha) Source 

Myanmar/ 
Burma

Dry zone 1-500 CE? Maingmaw 222 Moore 2003:table 2; 
2004b

Myanmar/ 
Burma

Dry zone 1-500 (Pyu) Beikthano 291.7 Moore 2003:table 2; 
2004b

Myanmar/ 
Burma

Dry zone 1000-780 
(Pyu)

Halin1 208 Aung Thaw 1972; Moore 
2003:table 2

Myanmar/ 
Burma

Dry zone 400-800 CE 
(Pyu)

Sriksetra2 1477 Moore 2003:table 2

Myanmar/ 
Burma

West coast 450-800 CE 
(Pyu)

Dhanyawadi2 572 Calculated from Gutman 
and Hudson 2004: fig. 7.9

Vietnam Central 
Coast

400-700 CE 
(Linyi/Cham)

Thanh Ho 490 Parmentier 1909:137–
138, pl. XXVII; 
Southworth (personal 
communitication with 
Stark 2006)

Vietnam Central 
Coast

600-800 CE? 
(Linyi/Cham)

Chau Sa 160 Parmentier 
1909:235-236, pl. LV; 
Southworth (personal 
communitication with 
Stark 2006)

Vietnam Central 
Coast

500-600 CE? 
(Linyi/Cham)

Thanh Loi 250 Parmentier 1909:512–14, 
pl. CVI

Vietnam Central 
Coast

100-800 CE 
(Linyi/Cham)

Tra Kieu2 850 Claeys 1928, pp. 469–70, 
pl XXXVIII)

Vietnam Mekong 
delta

1-1000 CE 
(Funan)

Oc Eo2,3 450 Malleret 1959; Manguin 
& Vo 2000:113

Cambodia Mekong 
delta

1-1000 CE 
(Funan)

Angkor Borei1,3 300 Stark et al. 1999

Cambodia Central 
Mekong

500-800 CE 
(Chenla)

Sambor Prei Kuk 
(Isanapura)1

400 I. Shimoda (personal  
communication with 
Stark 2005)

Thailand Chao Phraya 
basin

early 
Dvaravati

Nakhon Pathom4 659

Thailand Chao Phraya 
basin

early 
Dvaravati

Sri Thep4 469

Thailand Chao Phraya 
basin

early 
Dvaravati

U-Thong4 96.3

Table 7.1. Site-sizes and locations of selected first millennium CE centers in mainland 
Southeast Asia (from Stark 2006:Table 1 with additons and modifications to the 
Dvaravati data)

1Size only includes walled area; substantial settlement also found beyond the walls.
2Site occupation span extends beyond a.d. 700, which in some cases may explain the large area reported.
3Site occupation extends beyond a.d. 700; area listed refers specifically to a.d. 1–600 occupational span.
4Site sizes and chronology updated based on measurements in Appendix B of this thesis.
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Variability among Southeast Asian urban centers

Miksic (2000:107) argued that “Southeast Asian sites which have been 

conventionally grouped together in one catch-all category of ‘cities’. . . display such 

disparate features that they cannot be accounted for on the basis of a single model.”  

He felt these differences could be usefully described with models of heterogenetic and 

orthogenetic cities that formed two ends of a spectrum. I briefly described these models 

in Chapter 1, but they warrant further attention here.  Miksic (2000:107) characterized 

orthogenetic centers as those with low population densities largely composed of nobles, 

religious and administrative specialists and their staff.  The population of an orthogenetic 

center occupied themselves with the construction and maintenance of monuments 

and their use in rituals. Additionally, orthogenetic centers were located in areas with 

substantial surplus agricultural production, and their residents focused on the collection 

and redistribution of these surpluses. Limited craft production also took place in these 

centers, but tended to be centered around one product (Miksic 2000:107). The examples 

Miksic gave of orthogenetic centers, included Angkor Borei and the massive, but low 

density centers of Angkor and Pagan.

At the other end of the spectrum, heterogenetic centers contained a much higher 

population size and density, with greater socio-economic diversity and a wide range of 

economic activities with a particular focus on trade.  Due to their residents’ focus on 

trade, these centers tended to be located at the boundaries between different ecological 

zones. Interestingly, Miksic characterized these centers as containing few monuments.  

He identified several heterogenetic centers in twelfth to sixteenth centuries CE insular 

Southeast Asia, as well as the earlier center of Oc Eo in mainland Southeast Asia. 

Interestingly, while the early first millennium CE occupation at Oc Eo (Phase I) lacks any 

brick structures or religious sculpture, after the sixth century CE there evidence of both 

(Manguin 2004:292; Manguin and Vo 2000:118).  Additionally, as I noted in Chapter 4, 

the center is enclosed by several walls and moats which represent substantial, and even 

monumental, public works requiring significant coordination (Fig. 4.24). The presence 
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of these structures at what Miksic saw as a typical heterogenetic center indicates these 

centers were not entirely without monumental architecture.

Similarly, Stark (2006:419) has noted that the large population of over 20,000 people 

at the 300 ha center of Angkor Borei1, nominally an orthogenetic center, highlights the need for 

caution in applying Miksic’s categories to real-world examples.  Miksic (2000:118-119) himself 

acknowledged that Southeast Asian cities fell along a spectrum between his two models, 

and also suggested that there were likely other axes of variability awaiting identification.  

Nonetheless, his model highlights some important characteristics of urban centers and takes an 

important first step towards breaking down the variability within the category of urban centers 

in Southeast Asia.  In particular, his emphasis on the economic and political implications of a 

center’s eco-geographical setting and its relationships to its hinterland identified important 

factors in the variability seen among Southeast Asian urban centers.  The heuristic categories of 

orthogenetic and heterogenetic centers highlight two possible sets of strategies for developing 

and sustaining urban communities in a tropical environment. As examples like Angkor Borei and 

Oc Eo show, actual urban communities drew on elements of both strategies.  

In both central Thailand and the Mekong Delta, urban centers developed 

in fertile riverine areas with potential for the production of substantial agricultural 

surpluses (Stark 2006:414).  The cultivation of rice in these areas using pre-industrial 

methods could produce up to 75% percent more calories per ha than wheat (Crosby 

1972:175 in Junker 2006:206-207).  However, Kealhofer and Grave’s (2008) research in 

north-central Thailand has shown that the creation of a landscape that could produce 

such surpluses came after millennia of modifications and adaptations, including land 

clearance and the expansion of canals.  As Scarborough (2003a; b:4366-4367) has 

observed in the creation and maintenance of an “engineered” landscape of paddy and 

canal systems in Bali, such agricultural systems were capable of supporting a dense 

population, but accretionally developed over time and in tandem with social practices 

and political and religious institutions. Many of the first millennium CE centers across 

mainland Southeast Asia were at the center of a network of smaller sites, monuments 
1 Stark’s population estimate, however, is based on early urban centers outside Southeast Asia whose 
social and ecological contexts may have differed from those of Southeast Asian centers.
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and agricultural lands within a 3 km radius of the center (Stark 2006:419; Chapter 4). 

If these centers formed rapidly, as I suggest Kamphaeng Saen did, they ran the risk of 

outpacing the development of their surrounding agricultural landscape and the social 

institutions necessary for its maintenance, leaving it susceptible to decline or collapse.  

Other centers such as U-Thong that developed more slowly may have had more secure 

agricultural foundations, and the social and religious systems to support them.  The 

presence of Hindu temples associated with the reservoirs at Kok Chang Din outside 

U-Thong indicates the presence of a significant hydraulic-ritual landscape surrounding 

the city.  Additional research on the level of development of the agricultural landscape 

around these Dvaravati centers is needed to see if it may have factored into their 

different settlement histories.  

Despite the high potential agricultural productivity of the deltas and river valleys 

of mainland and insular Southeast Asia, pre-colonial population levels in these regions 

were far lower than the carrying capacity of the environment (Junker 2006; Reid 1993).  

Based on historical estimates for population densities collated by Reid (1993), Junker 

(2006:206, table 11-1) estimated the average pre-colonial population density for the 

region as 5.5 people per km2, a figure that she noted was substantially lower than 

estimates for similar urbanized societies in the Andes, Valley of Mexico, West Africa, 

South Asia and East Asia.  The reasons for Southeast Asia’s low pre-colonial population 

densities are unclear, and continue to be debated by anthropologist and historians. 

Possible factors include disease, the high demands placed on female agricultural labor 

and attitudes toward abortion and breast-feeding (Junker 2006:206; Miksic 1999; Reid 

1993).  Junker (2006:208-209) emphasized that warfare was probably encouraged 

by the low population densities rather than caused them.  As a result of the relative 

scarcity of labor relative to arable land, Southeast Asian political elites focused on 

controlling people over territories.   They did so through elite completion and display as 

well as warfare and raiding (Junker 2006; Tambiah 1976; Wolters 1982).  Both of these 

processes characterized the polycentric interaction among the emerging centers in 

central Thailand.  As I suggested in Chapter 6, in the early first millennium CE in central 
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Thailand the residents of villages and hamlets that were formerly dispersed across 

the landscape congregated in and around the more defensible enclosed centers; this 

shift may be related to an increase in warfare fueled by slave-raiding and competition 

between local leaders.  The construction of earthworks would have provided physical 

defense and by extension a means of attracting new residents, and their labor, to the 

elites at a given center.  

Even though Southeast Asian population densities were relatively low compared 

to other regions of the world, the Southeast Asian populations nucleated in and 

around urban centers leaving a relatively sparsely populated rural landscape.  For 

sixteenth and early seventeenth century CE, Reid (1993:75) estimated that roughly 

five percent of the people in Southeast Asia lived in urban centers (cited in Junker 

2006:212).  Junker (2006:212) believed the percentage was even higher for coastal 

trade centers, which supports Miksic’s (2000) characterization of these centers as fitting 

the heterogenetic model. As I noted above, the heterogenetic centers were located 

at the boundary between ecological zones. Coastal trade centers developed networks 

of trade relationships with smaller settlements further inland, but were otherwise 

economically and politically detached from their hinterland (Junker 2006:213-214).  

Large amounts of agricultural products to sustain the population of these centers 

could be transported through maritime shipping networks more easily than over land 

or along river routes.  On the Malay Peninsula, the residents of the coastal center of 

Melaka relied almost entirely on food products imported from Burma, Thailand, Java 

and eastern India; considering that the center contained an estimated 20 percent of 

the region’s population, importing sufficient comestibles was a major undertaking (Reid 

1993:77 cited and discused  in Junker 2006:214).  The independence of these centers 

from their hinterlands for subsistence meant that they were vulnerable to political 

and environmental disruptions in other parts of Southeast Asia and beyond.  However, 

these centers were also comparatively insulated from the collapse of local political or 

agricultural systems, as illustrated by the lack of significant interruption to the economy 
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or population of the massive center of Trowulan in East Java after the sixteenth century 

CE decline of the Majapahit kingdom for which it served as the capital (Miksic 2000:115). 

While coastal trade centers tended to have fewer monuments than their inland 

agricultural neighbors, they are far from completely devoid of such structures (Junker 2006; 

Manguin 2004).  Additionally, Junker (2006:218) emphasized that many of the public, as well as 

residential, structures in insular Southeast Asia may have been built of wood and raised on poles.   

This lack of stone and brick archtiecture, combined with the dynamic geology of the coastal 

locations in which these centers were often located, has made it difficult for archaeologists to 

locate many historically documented centers, most famously Srivijaya (Bronson 1979; Junker 

2006; Miksic 2000).  This comparative de-emphasis on monument construction suggests that 

political authority and influence in these centers relied more heavily on the redistribution and 

conspicuous consumption of trade goods and portable wealth rather than the control of labor.  

Coastal trade centers’ lack of reliance on their surrounding hinterland for agricultural subsistence 

made elite control of labor, and the ideological systems that justified it, a less import source of 

influence and wealth in comparison to the inland centers.  

The differences between the trade-focused coastal centers and the more agriculturally-

oriented centers highlight the variability in the character and origins of urban centers in 

Southeast Asia.   This variability is influenced by the ecological and geographical differences 

within the region, and the ways in which urban communities responded to them.  Fourteenth 

century CE agriculturally-based centers with a focus on monumentality that were located in 

coastal regions where heterogenetic centers would be expected to develop (Miksic 2000:109; 

Wheatley 1983:426), highlight how geography alone did not determine these differences.  

Changes in intra and inter-regional trade networks, and the development of social, political 

and ideological institutions that did or did not encourage the intensification of agricultural 

production also played an important role in the differences in the character of these centers.  

Furthermore, the relatively high population densities of the more heterogenetic centers suggests 

that tropical diseases were not a significant limitation on the ability of other centers in the 

region to develop high population densities; instead, the social practices and political strategies 
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related to agricultural production appear to have been a more critical factor in urban population 

density in Southeast Asia. 

Additionally, it is important to reemphasize that the urban centers in Southeast Asia 

do not neatly fall into these two heuristic types of cities.  As noted, Miksic (2000) saw his 

models of heterogenetic and orthogenetic centers as two ends of a spectrum.  The majority 

of Dvaravati centers fall toward the orthogenetic end of this spectrum.  In the cases where 

survey data are available about the areas surrounding Dvaravati centers (Mudar 1993; Onsuwan 

Eyre 2006), there is evidence that they were integrated with a hinterland of smaller hamlets 

and villages within a 3 km radius (Fig. 4.14). Mudar’s (1999; see Chapter 4) calculations of site 

size, catchment and agricultural production indicated that the residents of Dvaravati centers 

in central Thailand would have relied on products from their hinterland and in some cases 

subsidiary centers for their subsistence. Additionally, the surveys of the interior of the enclosure 

at Kamphaeng Saen identified open spaces and a low population density of approximately 68 

people per ha, a figure far lower than Miksic’s (2000:table 1) estimate of 200 people per ha in 

the insular heterogenic centers.  All of these characteristics resemble those of orthogenetic 

centers; however, Nakhon Pathom, and to a lesser degree Sri Thep, appear to fall closer to the 

middle of the spectrum between orthogenetic and heterogenetic centers.  As I noted above, 

both centers are located at the boundaries between different ecological zones and along trade 

routes.  Both centers also appear to be far larger than other centers in the region. While these 

traits are common for heterogenetic centers, both Nakhon Pathom and Sri Thep also contain 

substantial religious monuments. Unfortunately we do not have adequate data about the 

population density of either center.  The limited evidence we have, whoever, suggests that 

the elites at these centers pursued a mixture of economic strategies focused on the control of 

agriculture and trade.  

The size of urban centers

The physical size of the heterogenetic and orthogenetic urban centers of first millennium 

CE Southeast Asia (Table 7.1.; Stark 2006:Table 1) are within the range for early urban centers 

from throughout the rest of the world (see Yoffee 2005:43, table 3.1).  However, as I noted 

above, many of the Southeast Asian centers had population densities that are much lower 
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than some of their counterparts in other regions, and their physical sizes may not be directly 

comparable. The interior survey at Kamphaeng Saen indicated that only 68% of the 52.5 ha 

enclosed area was actually used for habitation. The inclusion of large open spaces within 

the enclosure resembles those documented for centers in Lower Burma, where they 

were used to cultivate foods in case of a siege (Aung 1967:11; Moore 2007:134).  The 

open spaces at Dvaravati sites, and perhaps other orthogenetic centers in Southeast 

Asia, probably served a similar function. Central Thailand in the first millennium CE 

likely experienced frequent warfare and raiding related to both peer-polity interaction 

(Renfrew 1986), and the need to control labor when it is in short supply relative to fertile 

agricultural land (Junker 2006). The nucleation of the population at enclosed centers and 

within their 3 km radius hinterland at the beginning of the Dvaravati period (Onsuwan 

Eyre 2006:fig 9.6) suggests the formation of buffer zones between competing centers.  It 

also suggests that labor was concentrated in a smaller area to more intensively cultivate 

the agricultural landscape around these centers. So while the population density and 

proportion of occupied space at Dvaravati centers was low, it is possible that during 

periods of conflict farmers in this surrounding hinterland relocated to the center for its 

defenses and food reserves.  These population dynamics are not accounted for in the 

static orthogenetic model or absolute measures of the physical size of these centers. 

Since labor was both limited in proportion to land and the primary source of political 

power, the protection of commoners in the hinterland would have been in the interest 

of the elite rulers located in the center.  These interdependencies between urban and 

rural communities would have been strengthened through ties based on kinship as well 

as political and religious ideologies with which both groups identified.  The presence of 

a group of Buddhist and Hindu monuments at a distance of 1.5 to 3.5 km from Dvaravati 

centers (see Chapter 4) suggests that religious ideologies and specialists likely played 

a key role in facilitating these socio-political connections, as well as the agricultural 

intensification and water management in this broader physical and social landscape that 

surrounded the urban center.
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The ultimate expression of the orthogenetic center can be seen in the 

development of the expansive center of Angkor. At its height between the twelfth and 

fourteenth centuries CE, it covered more than 1000 km2 (Evans, et al. 2007:14277; 

Fletcher, et al. 2004:133).  While this absolute size makes it the largest urban center 

of the pre-industrial world, like the first century CE centers I discussed above, its 

character differs from early cities in other regions. Fletcher et al. (2004:135) describe 

it as a “low density dispersed urban complex” that comprised an agrarian population 

connected through a network of embankments and canals radiating out from a 200 

km2 monumental core.  A combination of remote sensing, survey and excavation in 

the area surrounding the core has identified a system of residential mounds, water 

tanks and local temples (Evans, et al. 2007; Fletcher, et al. 2004; Fletcher, et al. 2008; 

Pottier 1999, 2000).  The residents in these areas relied on a carefully managed water 

network for transportation and irrigation. The close correlation between reservoirs and 

temples in the area around the core, as well as the larger temples and baray at the city’s 

core, indicates that religious ideologies and institutions played an important part in 

water management. The rapid expansion, over-exploitation and ultimate failure of the 

irrigation network is one of the factors that may have contributed to the decline and 

collapse of the city and the Khmer empire (Evans, et al. 2007; Fletcher, et al. 2008). 

The massive size, but low population density of Angkor, highlights the global 

variability among settlements described as “urban”.  More importantly it illustrates how 

difficult, and perhaps ill-advised, the task of identifying an urban center’s boundary can 

be in some cases.  To define Angkor simply as its 200 km2 core (still impressive in its own 

right), ignores the community and highly developed infrastructure that surrounded and 

supported it.  By defining this entire system as an “urban complex” Fletcher et al. (2004) 

recognized the integrated character of this political, religious and social landscape that 

defied traditional conceptions of  rural and urban.  While on a far smaller scale and with 

much less infrastructure, the first millennium CE centers of mainland Southeast Asia 

pose a similar problem of defining urban boundaries.  The walls and moats that enclose 

most of these centers present tempting boundaries, but as the evidence from centers in 
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each of these areas has shown (e.g., Halin, Burma; Sri Mahosot, Thailand; Angkor Borei, 

Cambodia; see also Stark 2006:table1) the residential, monumental and agricultural 

landscape extended beyond the walls of many of these centers.  The dispersed nature 

of the occupation at these centers exhibited a gradation of density rather than a sharp 

break between urban and rural areas.  The extension of the monumental and ritual 

landscape into the areas beyond a center’s walls provided a physical reminder of 

the integration of the core and the surrounding agricultural areas.  These ideological 

interconnections, and the political influence that likely accompanied them, were 

essential for residents in the core to ensure adequate access to agricultural products and 

for commoners in the surrounding landscape to have access to military defense.   While 

still comparatively low in population density, the extended urban systems of central 

Thailand formed through the nucleation of smaller villages into a more circumscribed 

area, as the survey data from central Thailand show (Onsuwan Eyre 2006:fig 9.6).  The 

formation of new relationships based on class and emerging religious ideologies and 

practices would have still been important among this dispersed population, even if the 

residents were not living at population densities seen in early cities in other parts of the 

world. 

Monumentality and Ideology 

I have already touched on the importance of monuments and ideology in the 

dispersed urban landscapes of the agriculturally-oriented centers of first and second 

millennium CE mainland Southeast Asia, but the critical role the construction and use 

of monuments played in the life of urban communities deserves additional attention. 

In Chapter 4, I examined how the indigenous tradition of enclosing settlements with 

moat and walls continued into the first millennium CE with some modifications.  These 

changes included increased formalization and standardization of the enclosure plans 

around Dvaravati settlements in comparison to those of the Late Iron Age.  Additionally, 

communities also began building brick and laterite monuments and using them to define 

religious spaces in and around the enclosures.  These developments are part of trans-

regional development of what Stark (2006:418) described as a “remarkably redundant” 
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settlement morphology that included a landscape defined by moats, ramparts and brick 

monuments.  As in northeast Thailand, settlement enclosures in Cambodia developed 

in the Late Prehistoric Period (Moore 1992:43; Stark 2006:420), and recent research in 

the Red River Delta of Vietnam has revealed that the construction of walls and moats 

around the settlement of Co Loa began as early as the fourth century BCE (Kim, et al. 

2010:1023).  These early enclosures provided their communities with defense and better 

water management and flood control.  They also likely had socio-political significance, 

providing an opportunity for emerging elites to materialize their authority, and for 

fostering or reinforcing community membership.

The late prehistoric enclosures followed the local topography and hydrology, 

and had a variable number of concentric walls and moats (Moore 1988, 1989).  During 

the first millennium CE, enclosure construction became more standardized with a 

single moat with an earthen wall along its interior edge, and in some cases outer 

edge as well. Interestingly, communities in Burma followed this pattern, but built 

walls of brick, indicating a much more substantial investment of labor and resources 

in these structures.  Like their prehistoric predecessors, many of the protohistoric 

enclosures throughout mainland Southeast Asia continued to follow the contours of 

the local landscape, although their plans exhibited a higher degree of standardization 

and coordination.  In addition to the common formula of a single moat and wall, the 

protohistoric enclosures were built with straighter walls, moving away from the irregular 

ovals of the late prehistoric enclosures to polygons, rectangles, and ultimately the 

highly formalized square enclosures of the Khmer period.  Such coordination is seen 

early at the rectilinear enclosure around Oc Eo, a site of early South Asian influence 

and long distant commerce.  The move toward greater formalization of the enclosure 

plan indicates an increase in coordination and planning by the elites who organized 

their construction.  The increased standardization among centers also suggests that 

elites used such planning in competitive emulation with their neighbors; however this 

standardization was far from perfect, indicative of the lack of a single template imposed 

by a centralized authority.   Since enclosure form was not readily detectable by a viewer 
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on the round, the formalization of these structures would have primarily conveyed 

messages about the political or cosmological order of the community to those involved 

in their construction.

The shift toward building more formalized earthworks roughly corresponded with 

the spread of Hindu and Buddhist brick and laterite monuments throughout mainland 

Southeast Asia in the mid-first millennium CE.  Like the indigenous tradition of earthwork 

construction, local leaders and communities adapted these foreign ideologies to fit 

their changing political and social needs.  Such ideologies would have been particularly 

well-suited to competition and emulation between the leaders of neighboring centers 

in their attempts to extend hegemony over one another, as well as attract or capture 

commoner agricultural laborers.  Both Buddhist and Hindu ideological systems, as 

they were manifest in first and second millennium CE South Asia and Southeast Asia, 

provided means for justifying and normalizing social difference and stratification.  Both 

religious traditions also provided pathways for a ruler to possess semi-divine or divine 

status and be considered essential for sustaining the world (see Chapter 3; Tambiah 

1976; Wolters 1982).  Buddhist belief systems provided the means by which a leader 

could be considered as a dhammaraja (King of Righteousness) or chakravartin (wheel-

turning monarch).  There is no shortage of examples from throughout the ancient world 

of rulers who had special access to the divine or even assumed supernatural status.  

These Buddhist monarchs spread the Buddhist dharma (doctrine or beliefs) through 

enlightened rule, and war on those who hindered it.  In Hindu belief systems, rulers 

were frequently identified as of the Kshatriya caste, which was associated with military 

authority. By the fourth century CE, Hindu and Buddhist ideological systems had spread 

throughout Southeast Asia, as local elites and their communities selectively adopted 

elements from them and combined them with indigenous beliefs.  There were some 

regional differences within mainland and peninsular Southeast Asia, since Buddhism was 

more prominent in the west and Hinduism in the east; however, both traditions were 

present throughout in these regions (Manguin 2004; Ray 1994:154-161; Stark 2006:420).  

The presence of both traditions even within single communities is illustrated by the 
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inventory of religious monuments and sculpture at Dvaravati centers such as U-Thong 

and Sri Thep.

The adaptation of these new political and religious ideologies alone, 

however, was not enough for legitimizing and effecting changes in social and political 

relationships.  As Baines and Yoffee (2000:14) observed, ideologies need to be manifest 

in physical terms:

These ideologies must be communicated through tangible vehicles that accom-
panied and constitute them.  The artifactual embodiments of order, therefore, 
from small objects to cities and landscapes, materialize it (in the sense of De 
Marrais, Castillo and Earle 1996) in a form that may be given from on high from 
the deities who participate in it and inform it, but is made present by human la-
bor. 

By sponsoring the creation of religious sculpture and stone and brick 

monuments, emerging rulers and elites throughout Southeast Asia materialized 

elements of the new Hindu and Buddhist ideologies they had adapted.  The construction 

of these monuments, through commoner labor and elite planning and sponsorship, 

put in practice the social order these ideologies legitimized.  The placement and 

configuration of monuments in and around settlements enabled the ideological and 

socio-political concepts they embodied to be mapped on to the physical landscape (A. 

Smith 2003).  In the case of the Hindu and Buddhist monuments of first millennium CE 

Southeast Asia, they appear to have been used to reinforce pre-existing cosmological 

concepts that had been materialized in the form of settlement enclosures, but also 

allowed an extension of these claims into the surrounding landscape through the 

placement of more far-flung monuments.  They also allowed for the transmission 

of more refined political messages within the urban centers.  The more reserved 

monumental tradition of some heterogenetic centers may be the result of these 

communities’ detachment from their hinterland for subsistence and the related de-

emphasis on controlling labor.  Alternatively, the greater number and size of monuments 

at many orthogenetic centers (in excess of 2,200 monuments at the second millennium 

CE center of Pagan, according to Gutman and Hudson 2004:165) required significant 
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investments of labor and wealth.  The elites in these communities had access to such 

resources through their control of the products and individuals tied to agricultural 

production.  At the same time, the monuments elites sponsored with these resources 

materialized the Buddhist and Hindu ideologies that helped legitimize their privileged 

status and authority.  Intra-elite competition and tensions over claims to legitimacy 

and control of agricultural production could have, in part, been expressed through 

competing monument construction projects.  

Within the earlier polycentric political landscape, as seen in first millennium CE 

central Thailand, the construction of monuments would have been important in the 

interactions between competing centers.  In particular, a local leader could broadcast his 

greater political authority and divine sanction through the scale, number and location 

of the religious monuments he sponsored.  In the competition for commoner laborers, 

monument construction would send a message to neighboring competitors, as well 

as bind the local labor force to the particular location and leader associated with the 

monuments they built or helped sponsor.  Alternatively, an over-ambitious program of 

monument construction placed leaders at risk of alienating their intermediate elites and 

commoner labor base, potentially making them more susceptible to defection and even 

military defeat.  

Regardless of the elites’ incentives for sponsoring monument construction, the 

act of building and venerating these structures provided a common experience and 

fostered a shared identity among the community members.  Building such relationships 

was critical for maintaining social cohesion and settling disputes among the migrants 

from a diverse group of villages that formed the new larger communities within the 

enclosed centers and their system of outlying settlements within 3 km.  Shared religious 

practices and identities allowed groups to form that transcended differences in kinship 

and former village residence; however, these new ideologies also simultaneously 

legitimized the growing class stratification within this enlarged group, and in some 

cases may have transposed existing kinship, occupational or ethnic differences into new 

religiously sanctioned categories of difference.  In all of these cases, the existence of 
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religious ideologies that were shared to varying degrees within the community provided 

common frameworks through which formerly unrelated individuals could establish and 

negotiate their relationships with one another.  The materialization of these ideologies 

through monuments and personal objects, such as the Dvaravati amulets (Fig. 3.12) or 

medallions (Fig. 3.15), represent tangible expressions and reminders of these ideologies 

at both the public and personal levels. As these ideologies spread throughout a region 

they encouraged or prescribed a standardization of religious material culture, such as 

sculptural and architectural styles, as well as the placement of monuments. 

Within a political landscape of elites based in culturally similar centers who 

competed over a finite pool of commoner laborers, the spread of standardized urban 

and monumental plans has important implications.  While such similarities may have 

emerged through competitive emulation and concepts inherent to the ideologies 

themselves, the shared religious material culture and practices would have enabled 

messages about elite legitimacy and authority to be encoded and interpreted through 

a common medium. Depending on the particular medium, such messages would 

have been directed at a leader’s own community, neighboring elites, or potential 

commoners not yet under their control.  Commoners and intermediate elites from 

one center who relocated, after capture in raiding or under their own volition, to a 

second center with a similar plan would not only find the religious landscape and social 

order of their new home comprehensible, but could negotiate their place within both.  

Such standardization therefore facilitated the movement and control of laborers and 

intermediate elites within a regional landscape of competing centers.  

Religious ideology, and its materialization through monument construction, 

however, could also challenge a leader’s authority.  Members of the community such 

as merchants, artisans, elite women, intermediate elites, and religious specialist 

could derive their own influence through the construction and use of monuments. 

Religious authorities could legitimize or challenge the authenticity or power of sacred 

monuments.  Through such activities they could provide an ideological endorsement 

for rulers, legitimize usurpers or support intermediate elites.  For example, during the 
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initial spread and adoption of Buddhism in central Thailand and other parts of Southeast 

Asia, the monastic order would have inevitably been quite small, but over time its 

membership grew considerably, resulting in tis greater politico-religious influence.  

The legitimacy and authority that elites materialized through their construction 

of Buddhist monuments, would have at least partially extended to the monastic 

organizations affiliated with the consecration and veneration of these monuments.  

Thus, the process of building monuments provided a pathway for rulers to establish 

their authority, but simultaneously increased that of their potential challengers 

within the monastic order.  The existence of one or more large and powerful monastic 

organizations presents an additional variable in the political calculus, since they could 

form alliances with intermediate elites and guilds.  The co-option of ideological authority 

and monumentality by these groups could present restrictions on the emergence or 

expansion of regional political authority.

The emphasis I place on ideology in forging community bonds and political 

authority makes it tempting to attribute the differences between the urban and political 

trajectories of central Thailand and the Mekong Delta to the prevalence of Buddhist 

versus Hindu ideological systems in each of these respective regions; however such 

monocausal explanations inevitably fail to account for the complexities of social change, 

and the collapse of the Dvaravati civilization and the rise of the Khmer empire are 

no exceptions.  Additionally, our data are as of yet too limited to identify the factors 

that led to the decline of the Dvaravati civilization, or limited its expansion of political 

authority and control.  I thus conclude this dissertation by examining a few of the many 

needed areas of future research that will help clarify our understanding of the Dvaravati 

civilization and the broader socio-political changes in first millennium CE Southeast Asia. 

Directions for Future Research

I have repeatedly noted in the preceding chapters that many aspects of life 

in first millennium central Thailand remain poorly understood and will benefit from 

future research.  Even though my field investigations at Kamphaeng Saen were limited 

in scale, they demonstrated the ability of survey and excavation to identify significant 
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spatial patterning in the use of space at Dvaravati enclosed centers.  In the future, the 

excavation of larger horizontal units will allow us to better understand the organization 

of space and the activities within the residential areas we identified.  Such exposures 

will increase the probability of identifying alignments of postholes or stone or brick 

foundations from domestic or administrative structures.  Locating such structures 

would enable us to evaluate differences between the economic activities of individual 

households, as well as the degree of coordination between public and private spaces 

across the settlement.  Such patterns are important for looking at the socio-economic 

composition of neighborhoods and their relationships to community-level political 

authority.  

Additionally, more extensive investigation of the area outside the enclosure at 

Kamphaeng Saen is needed to understand the broader agricultural, sacred and socio-

political landscapes of the center.  Test excavations around the brick monuments outside 

the enclosure would be useful for evaluating the presence of additional structures, 

potentially identifiable as part of a monastic compound, in these areas.  Comparing 

differences in the consumption patterns in these areas with those found inside the 

site would be useful for understanding the activities that took place around these 

monuments, and the socio-economic relationship between the monastic community and 

the community at-large.  Surveys of the wider hinterland of Kamphaeng Saen, combined 

with studies of local environmental change like those conducted by Kealhofer and Grave 

(2008), are also a priority.   The distribution of hamlets and villages before, during and 

after the occupation at Kamphaeng Saen would provide valuable data for understanding 

the origins of the community at Kamphaeng Saen, and if its abandonment was caused 

by a migration to Nakhon Pathom or back to the countryside.  Ecological changes in the 

broader hinterland associated with agricultural intensification and irrigation works, or 

the lack thereof, would also be valuable for understanding the economic foundations 

of the community and its articulation with its hinterland. Over-exploitation or under-

development of the agricultural landscape surrounding Kamphaeng Saen could reveal an 
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inadequately developed or compromised subsistence base that may have contributed to 

its decline.

The Kamphaeng Saen Archaeology Project contributed to a growing body of 

studies on the organization of monumental and domestic spaces and the communities 

who created them in protohistoric central and northeastern Thailand (Indrawooth 

1983, 2001; Khunsong 2009; Lertcharnrit 2006; Lertrit 2004; Murphy and Pongkasetkan 

2010; Pisnupong 1992, 1993).  However, to adequately address many of the questions 

I have raised, additional research at these and additional Dvaravati centers is needed 

to facilitate comparative analyses.  In particular, to what degree did the standardization 

of enclosure plans and monument locations extend to the layout of open and 

residential space within these centers? Also, additional investigation of the timing of 

the construction of different types of enclosure plans will enable us to evaluate when 

enclosures became more formally planned, and how this move may have been related 

to emulation or competition between the elites at these centers.  The timing of the 

construction of earthworks and other monuments will also enable us to evaluate 

differences between those communities that developed over time (e.g., Chansen), 

versus those that formed much more rapidly (e.g., Kamphaeng Saen).  

One site in particular where additional research could greatly increase our 

understanding of regional political and urban dynamics is Nakhon Pathom.  While 

there has been substantial research on the monuments and sculpture from Nakhon 

Pathom (see Chapter 4), the research by Indrawooth (1983) and Khunsong (2009) 

on non-monumental spaces at the site illustrated the significant impact such studies 

can have to our understanding of the history of this center and its relationship to its 

neighbors.  Additional field studies sampling spaces throughout the enclosure interior 

and its surrounding area would make significant contribution to our understanding 

of the chronology of the settlements growth and decline, its population density, and 

spatial differences in consumption and production activities at the site.  Due to the 

development of the modern city of Nakhon Pathom over the remains of the ancient 

city, these investigations face the same challenges posed by the archaeology of other 
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ancient cities that continue to exist today (e.g., Rome, London, Mexico City); however, 

as Indrawooth (1983) and Khunsong’s (2009)  projects demonstrated, such research at 

Nakhon Pathom is possible.

Finally, research on the Dvaravati civilization has generally focused on its origins 

and character, with far less attention paid to its transformation and decline.  The 

expansion of the Khmer empire into central and northeastern Thailand are generally 

thought to have contributed to this process, but there is some evidence that many 

Dvaravati centers and the networks between them may have already begun to decline 

prior to his expansion.  Some centers (e.g., Lopburi, Sri Thep, Dong Sri Mahosot) clearly 

continued to exist into the Khmer period, with evidence of Khmer material culture and 

religious monuments; however, it is unclear if the Dvaravati residents in these centers 

culturally assimilated with the Khmer, continued to exist as their own distinct group 

within these urban communities, or left the center and returned to the countryside. 

Differences in religious, class or linguistic identities among the Dvaravati population may 

have determined which of these strategies individual groups pursued. Archaeological 

investigations of these relationships at Dvaravati centers during the tenth and eleventh 

century CE would make significant contributions to our understanding of the factors that 

led to the decline of the Dvaravati culture. 

Conclusion

The development of urban communities in central Thailand in the first 

millennium CE was part of a broader socio-political transformation occurring throughout 

Southeast Asia at that time.  Indigenous elites and their constituent communities took 

advantage of access to exotic trade goods and ideologies from South Asia, and adapted 

them to meet their own socio-political needs. The prehistoric archaeology of the region 

shows that Southeast Asian urbanism and complex polities were created after millennia 

of indigenous socio-political developments and increasingly extensive networks of 

interactions both within and beyond the region.  For much of this time, however, 

Southeast Asians lived in small communities, where social and political relationships 

were governed by kinship. A few precocious developments of large communities in 
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Late Iron Age northeastern Thailand, and even earlier in northern Vietnam (e.g., Co 

Loa) anticipated the social changes of the early first millennium CE.  However, the 

development of a more widespread urban tradition with substantially larger centers 

accompanied the adaptation of South Asian ideologies.  Urbanization and South Asian 

ideologies appear to have recursively encouraged one another.  The new ideologies 

provided elites with a powerful means of proclaiming a divine sanction and materializing 

their authority through the construction of monuments.  Within the urban environment, 

the construction of religious monuments and the ritual practices associated with them 

enabled diverse communities to form shared identities with one another in the absence 

of kinship connections; however, these same ideologies and practices also justified 

growing social and political stratification within the community.  While the organization 

and history of Kamphaeng Saen displayed some characteristics that were unique even 

among Dvaravati centers, the study of this particular community highlighted some of the 

challenges faced by urban communities everywhere, and the solutions their members 

developed to overcome them.
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APPENDIX A 

Absolute Dates from Dvaravati Settlements

This appendix presents absolute dates obtained from radiocarbon (Table A.1) 

and thermoluminescence (Table A.2) dating of samples collected from settlements with 

Dvaravati period occupation.  For the sake of comparison and analysis of settlement 

histories, I have included all dates (i.e. not just those assigned to the Dvaravati period) 

from these sites.  In several cases the culture or period assigned to a given date range 

varied between excavators.  I have listed the cultural affiliation given by the excavators, 

even though in some cases I do not agree with their assessments.  The recent debate 

(Barram 2004; Barram and Glover 2008; Khunsong et al. 2011) surrounding the starting 

date of the Dvaravati period focuses on the interpretation of material from the 1st to 

5th centuries CE from U-Thong, and to a lesser degree Chansen, Nakhon Pathom and 

Kamphaeng Saen.  As a result the cultural affiliations assigned to dates within this range 

tend to be the most variable between excavators.

I have listed the un-calibrated radiocarbon dates in chronological order by site.  

For each of the radiocarbon dates I used the OxCal (v. 4.1) software to calculate the 

calibrated date ranges based on the IntCal09 calibration curve.  I have also listed the 

thermoluminescence dates in chronological order by site, and then calculated their 

BCE/CE range using the margin of error in order to facilitate comparison and ease of 

reference.  

For more detailed information about the context of the samples from 

Kamphaeng Saen see Table 6.5.



333

Ta
bl

e 
A.

1.
 R

ad
io

ca
rb

on
 d

at
es

 fr
om

 D
va

ra
va

ti 
se

tt
le

m
en

ts

(c
on

tin
ue

d)

Si
te

Sa
m

pl
e 

ID
Ty

pe
U

n-
ca

lib
ra

te
d 

Da
te

 B
P

+/
-

2σ
 (9

5.
4%

) 
Ca

lib
ra

tio
n 

 B
CE

/
CE

Cu
ltu

ra
l A

ffi
lia

tio
n 

de
si

gn
at

ed
 b

y 
Ex

ca
va

to
r

So
ur

ce

Ch
an

se
n

P-
15

43
co

nv
en

tio
na

l
21

45
36

35
7 

- 5
4 

BC
E

Ea
rly

 F
un

an
 (P

ha
se

 II
I)*

Br
on

so
n 

19
76

Ch
an

se
n

P-
15

12
co

nv
en

tio
na

l
18

90
41

27
 - 

23
1 

CE
La

te
 M

et
al

 A
ge

 (P
ha

se
 II

)
Br

on
so

n 
19

76
Ch

an
se

n
P-

15
08

co
nv

en
tio

na
l

18
30

47
73

 - 
32

5 
CE

La
te

 M
et

al
 A

ge
 (P

ha
se

 II
)

Br
on

so
n 

19
76

Ch
an

se
n

I-4
37

0
co

nv
en

tio
na

l
16

44
85

21
5 

- 6
03

 C
E

La
te

 M
et

al
 A

ge
 (P

ha
se

 II
)

Br
on

so
n 

19
76

Ch
an

se
n

P-
15

41
co

nv
en

tio
na

l
15

95
52

34
3 

- 5
80

 C
E

Ea
rly

 F
un

an
 (P

ha
se

 II
I)

Br
on

so
n 

19
76

Ch
an

se
n

P-
15

07
co

nv
en

tio
na

l
15

80
50

38
5 

- 5
97

 C
E

Ea
rly

 F
un

an
 (P

ha
se

 II
I?

)
Br

on
so

n 
19

76
Ch

an
se

n
P-

15
40

co
nv

en
tio

na
l

15
73

35
41

4 
- 5

62
 C

E
Ea

rly
 F

un
an

 (P
ha

se
 II

I)
Br

on
so

n 
19

76
Ch

an
se

n
P-

15
38

co
nv

en
tio

na
l

15
40

47
41

7 
-6

11
 C

E
Ea

rly
 F

un
an

 (P
ha

se
 II

I)
Br

on
so

n 
19

76
Ch

an
se

n
P-

15
09

co
nv

en
tio

na
l

15
03

43
43

3 
- 6

43
 C

E
Ea

rly
 F

un
an

 (P
ha

se
 II

I)
Br

on
so

n 
19

76
Ch

an
se

n
P-

15
39

co
nv

en
tio

na
l

14
91

47
43

3 
- 6

50
 C

E
Ea

rly
 F

un
an

 (P
ha

se
 II

I)
Br

on
so

n 
19

76
Ch

an
se

n
I-4

36
8

co
nv

en
tio

na
l

14
16

84
43

2 
- 7

73
 C

E
La

te
 F

un
an

 (P
ha

se
 IV

)
Br

on
so

n 
19

76
Ch

an
se

n
I-4

36
9

co
nv

en
tio

na
l

94
8

78
90

3 
- 1

25
5 

CE
Dv

ar
av

ati
 to

 L
op

bu
ri 

(P
ha

se
 V

-V
I)

Br
on

so
n 

19
76

Do
ng

 S
ri 

M
ah

as
ot

O
AE

P-
82

7
co

nv
en

tio
na

l
22

10
80

40
2 

BC
E 

- 5
4 

BC
E

Pr
eh

ist
or

ic
/L

at
e 

Pr
eh

ist
or

ic
Pi

sn
up

on
g 

19
92

Do
ng

 S
ri 

M
ah

as
ot

O
AE

P-
82

6
co

nv
en

tio
na

l
19

60
20

0
40

5 
BC

E 
- 5

35
 C

E
Pr

eh
ist

or
ic

/D
va

ra
va

ti
Pi

sn
up

on
g 

19
92

Do
ng

 S
ri 

M
ah

as
ot

O
AE

P-
82

5
co

nv
en

tio
na

l
18

40
18

0
35

1 
BC

E 
- 5

75
 C

E
La

te
 P

re
hi

st
or

ic
/D

va
ra

va
ti

Pi
sn

up
on

g 
19

92
Do

ng
 S

ri 
M

ah
as

ot
O

AE
P-

82
4

co
nv

en
tio

na
l

17
80

15
0

10
1 

BC
E 

- 5
85

 C
E

La
te

 P
re

hi
st

or
ic

/D
va

ra
va

ti
Pi

sn
up

on
g 

19
92

Do
ng

 S
ri 

M
ah

as
ot

O
AE

P-
82

3
co

nv
en

tio
na

l
12

80
19

0
38

6 
- 1

15
9 

CE
La

te
 P

re
hi

st
or

ic
/D

va
ra

va
ti/

Kh
m

er
Pi

sn
up

on
g 

19
92

Ka
m

ph
ae

ng
 S

ae
n

Be
ta

-2
93

46
7

AM
S

86
80

50
79

39
 - 

75
87

 B
CE

N
at

ur
al

Ga
llo

n 
20

13
Ka

m
ph

ae
ng

 S
ae

n
Be

ta
-2

93
47

3
AM

S
15

90
30

41
1 

- 5
43

 C
E

Ea
rly

 D
va

ra
va

ti
Ga

llo
n 

20
13

Ka
m

ph
ae

ng
 S

ae
n

Be
ta

-2
93

46
9

AM
S

15
70

30
42

0 
- 5

57
 C

E
Ea

rly
 D

va
ra

va
ti

Ga
llo

n 
20

13
Ka

m
ph

ae
ng

 S
ae

n
Be

ta
-2

93
47

1
AM

S
15

50
30

42
6 

- 5
78

 C
E

Ea
rly

 D
va

ra
va

ti
Ga

llo
n 

20
13

Ka
m

ph
ae

ng
 S

ae
n

Be
ta

-2
93

47
4

AM
S

14
90

30
46

7 
- 6

45
 C

E
Ea

rly
 D

va
ra

va
ti

Ga
llo

n 
20

13
Ka

m
ph

ae
ng

 S
ae

n
Be

ta
-2

93
46

8
AM

S
14

60
30

55
3 

- 6
48

 C
E

Ea
rly

 D
va

ra
va

ti
Ga

llo
n 

20
13



334

Ta
bl

e 
A.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

Si
te

Sa
m

pl
e 

ID
Ty

pe
U

n-
ca

lib
ra

te
d 

Da
te

 B
P

+/
-

2σ
 (9

5.
4%

) 
Ca

lib
ra

tio
n 

 B
CE

/
CE

Cu
ltu

ra
l A

ffi
lia

tio
n 

de
si

gn
at

ed
 b

y 
Ex

ca
va

to
r

So
ur

ce

Ka
m

ph
ae

ng
 S

ae
n

Be
ta

-2
93

47
2

AM
S

14
00

30
59

7 
-6

70
 C

E
Dv

ar
av

ati
Ga

llo
n 

20
13

Ka
m

ph
ae

ng
 S

ae
n

Be
ta

-2
93

47
0

AM
S

12
10

30
69

4 
- 8

92
 C

E
Dv

ar
av

ati
Ga

llo
n 

20
13

M
ua

ng
 F

a 
Da

ed
O

AE
P-

13
82

co
nv

en
tio

na
l

35
30

70
21

13
 - 

16
87

 B
CE

Pr
eh

ist
or

ic
/n

at
ur

al
?

In
dr

aw
oo

th
 2

00
1

M
ua

ng
 F

a 
Da

ed
O

AE
P-

13
83

co
nv

en
tio

na
l

22
40

60
40

4 
- 1

66
 B

CE
La

te
 P

re
hi

st
or

ic
In

dr
aw

oo
th

 2
00

1
M

ua
ng

 F
a 

Da
ed

O
AE

P-
13

84
co

nv
en

tio
na

l
22

10
60

39
6 

- 1
12

 B
CE

La
te

 P
re

hi
st

or
ic

In
dr

aw
oo

th
 2

00
1

M
ua

ng
 F

a 
Da

ed
O

AE
P-

13
79

co
nv

en
tio

na
l

21
60

60
37

5-
53

 B
CE

La
te

 P
re

hi
st

or
ic

In
dr

aw
oo

th
 2

00
1

M
ua

ng
 F

a 
Da

ed
O

AE
P-

13
78

co
nv

en
tio

na
l

20
70

60
35

0 
BC

E 
- 6

4 
CE

La
te

 P
re

hi
st

or
ic

In
dr

aw
oo

th
 2

00
1

M
ua

ng
 F

a 
Da

ed
O

AE
P-

13
81

co
nv

en
tio

na
l

20
50

60
34

2 
BC

E 
- 7

4 
CE

La
te

 P
re

hi
st

or
ic

In
dr

aw
oo

th
 2

00
1

M
ua

ng
 F

a 
Da

ed
O

AE
P-

13
77

co
nv

en
tio

na
l

20
10

60
17

4 
BC

E 
- 1

24
 C

E
La

te
 P

re
hi

st
or

ic
In

dr
aw

oo
th

 2
00

1
M

ua
ng

 F
a 

Da
ed

O
AE

P-
13

80
co

nv
en

tio
na

l
17

70
60

93
 - 

40
7 

CE
La

te
 P

re
hi

st
or

ic
/P

ro
to

hi
st

or
ic

In
dr

aw
oo

th
 2

00
1

N
ak

ho
n 

Pa
th

om
co

nv
en

tio
na

l
82

2*
28

11
65

 - 
12

65
 C

E
Dv

ar
av

ati
In

dr
aw

oo
th

 1
98

3
Pr

om
tin

 T
ai

O
AE

P-
21

66
co

nv
en

tio
na

l
31

10
23

0
19

12
 - 

81
9 

BC
E

Iro
n 

Ag
e

Le
rt

ch
ar

nr
it 

20
06

Pr
om

tin
 T

ai
O

AE
P-

21
63

co
nv

en
tio

na
l

28
60

22
8

16
14

  -
 4

18
 B

CE
Iro

n 
Ag

e
Le

rt
ch

ar
nr

it 
20

06
Pr

om
tin

 T
ai

O
AE

P-
21

69
co

nv
en

tio
na

l
24

30
26

0
12

11
 B

CE
 - 

73
 C

E
La

te
 B

ro
nz

e 
Ag

e
Le

rt
ch

ar
nr

it 
20

06
Pr

om
tin

 T
ai

O
AE

P-
21

65
co

nv
en

tio
na

l
22

20
26

0
90

3 
BC

E 
- 3

35
 C

E
Iro

n 
Ag

e
Le

rt
ch

ar
nr

it 
20

06
Pr

om
tin

 T
ai

O
AE

P-
21

67
co

nv
en

tio
na

l
21

70
26

0
82

8 
BC

E 
- 3

88
 C

E
Iro

n 
Ag

e
Le

rt
ch

ar
nr

it 
20

06
Pr

om
tin

 T
ai

O
AE

P-
21

68
co

nv
en

tio
na

l
18

10
22

0
35

7 
BC

E 
- 6

45
 C

E
Iro

n 
Ag

e
Le

rt
ch

ar
nr

it 
20

06
Pr

om
tin

 T
ai

co
nv

en
tio

na
l

15
40

17
0

86
 - 

86
0 

CE
Sr

isu
ch

ar
t 1

99
8 

in
 L

er
tr

it 
20

01
Sa

b 
Ch

am
pa

O
AE

P 
 

co
nv

en
tio

na
l

17
50

24
0

36
3 

BC
E 

- 6
88

 C
E

Br
on

ze
 A

ge
**

*
Le

rt
rit

 2
00

4
Sa

b 
Ch

am
pa

SN
U

02
-6

95
AM

S
15

10
40

43
3 

- 6
37

 C
E

La
te

 Ir
on

 A
ge

Le
rt

rit
 2

00
4

Sa
b 

Ch
am

pa
O

AE
P-

19
65

co
nv

en
tio

na
l

11
00

19
0

60
1 

- 1
27

2 
CE

Dv
ar

av
ati

Le
rt

rit
 2

00
4

Sa
b 

Ch
am

pa
O

AE
P 

 
co

nv
en

tio
na

l
10

70
23

0
53

5 
- 1

39
0 

CE
Br

on
ze

 A
ge

**
*

Le
rt

rit
 2

00
4



335

Ta
bl

e 
A.

1.
 c

on
tin

ue
d

*B
ro

ns
on

 re
co

gn
ize

d 
th

at
 th

e 
da

te
 fr

om
 th

is 
sa

m
pl

e 
w

as
 in

co
ns

ite
nt

 w
ith

 th
e 

ot
he

r d
at

es
 fr

om
 th

e 
Ph

as
e 

III
 c

on
te

xt
s,

 a
nd

 b
el

ie
vd

 it
 m

ay
 h

av
e 

be
en

 
co

nt
am

in
at

ed
.

**
Ba

se
d 

on
 In

dr
aw

oo
th

’s 
pu

bl
ish

ed
 d

at
e 

of
 1

10
0 

- 1
15

6 
CE

 (u
nc

le
ar

 if
 c

al
ib

ra
te

d)
**

*L
er

tr
it 

re
co

gn
ize

d 
th

at
 th

es
e 

da
te

s a
re

 la
te

 fo
r t

he
 B

ro
nz

e 
Ag

e 
an

d 
su

gg
es

te
d 

po
ss

ib
le

 sa
m

pl
e 

co
nt

am
in

ati
on

.

Si
te

Sa
m

pl
e 

ID
Ty

pe
U

n-
ca

lib
ra

te
d 

Da
te

 B
P

+/
-

2σ
 (9

5.
4%

) 
Ca

lib
ra

tio
n 

 B
CE

/
CE

Cu
ltu

ra
l A

ffi
lia

tio
n 

de
si

gn
at

ed
 b

y 
Ex

ca
va

to
r

So
ur

ce

U
-T

ho
ng

AN
U

-1
16

01
co

nv
en

tio
na

l
25

70
70

84
2 

- 4
16

 B
CE

Pr
e-

Dv
ar

av
ati

Ba
rr

am
 2

00
3

U
-T

ho
ng

co
nv

en
tio

na
l

23
00

31
0

11
91

 B
CE

 - 
34

7 
CE

N
at

ap
in

tu
 1

99
9 

in
 L

er
tr

it 
20

01
U

-T
ho

ng
AN

U
-1

18
5

co
nv

en
tio

na
l

21
60

11
0

41
1 

BC
E 

- 7
6 

CE
Pr

e-
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

AN
U

-1
13

61
co

nv
en

tio
na

l
19

00
80

91
 B

CE
 - 

33
1 

CE
Pr

ot
o-

Dv
ar

av
ati

Ba
rr

am
 2

00
3

U
-T

ho
ng

AN
U

-1
18

4
co

nv
en

tio
na

l
18

80
80

46
 B

CE
 - 

33
7 

CE
Pr

e-
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

AN
U

-1
16

02
co

nv
en

tio
na

l
18

00
60

81
 - 

38
2 

CE
Pr

ot
o-

Dv
ar

av
ati

Ba
rr

am
 2

00
3

U
-T

ho
ng

co
nv

en
tio

na
l

17
90

22
0

35
6 

BC
E 

- 6
54

 C
E

N
at

ap
in

tu
 1

99
9 

in
 L

er
tr

it 
20

01
U

-T
ho

ng
AN

U
-1

18
6

co
nv

en
tio

na
l

17
90

70
78

 - 
39

7 
CE

Pr
e-

Dv
ar

av
ati

Lo
of

s 1
97

9
U

-T
ho

ng
AN

U
-1

13
63

co
nv

en
tio

na
l

16
30

60
25

7 
- 5

60
 C

E
Pr

ot
o-

Dv
ar

av
ati

/D
va

ra
va

ti
Ba

rr
am

 2
00

3
U

-T
ho

ng
AN

U
-1

18
7

co
nv

en
tio

na
l

16
00

10
0

23
9 

- 6
45

 C
E

Pr
e-

Dv
ar

av
ati

/D
va

ra
va

ti
Lo

of
s 1

97
9

U
-T

ho
ng

AN
U

-1
18

8
co

nv
en

tio
na

l
15

90
10

0
24

6 
- 6

45
 C

E
Pr

e-
Dv

ar
av

ati
/D

va
ra

va
ti

Lo
of

s 1
97

9
U

-T
ho

ng
co

nv
en

tio
na

l
15

50
22

0
20

 B
CE

 - 
96

4 
CE

N
at

ap
in

tu
 1

99
9 

in
 L

er
tr

it 
20

01
U

-T
ho

ng
AN

U
-1

13
62

co
nv

en
tio

na
l

14
80

60
43

3 
- 6

56
 C

E
Dv

ar
va

ti
Ba

rr
am

 2
00

3



336

Ta
bl

e 
A.

2.
 T

he
rm

ol
um

in
es

ce
nc

e 
da

te
s f

ro
m

 D
va

ra
va

ti 
se

tt
le

m
en

ts

Si
te

Sa
m

pl
e 

ID
M

at
er

ia
l

TL
 D

at
e 

BP
+/

-
Da

te
 B

CE
/C

E
Cu

ltu
ra

l A
ffi

lia
tio

n 
Id

en
tifi

ed
 b

y 
Ex

ca
va

to
r

So
ur

ce

Ch
an

se
n

P-
28

0
po

t s
he

rd
32

90
20

0
15

40
-1

14
0 

BC
E

La
te

 M
et

al
 A

ge
 (P

ha
se

 I)
Br

on
so

n 
19

76

Ch
an

se
n

P-
28

1
po

t s
he

rd
26

00
20

0
85

0 
- 4

5 
BC

E
La

te
 M

et
al

 A
ge

 (P
ha

se
 I)

Br
on

so
n 

19
76

Ch
an

se
n

P-
28

3
po

t s
he

rd
16

50
12

0
18

0 
- 4

20
 C

E
Dv

ar
av

ati
 to

 L
op

bu
ri 

(P
ha

se
 V

-V
I)

Br
on

so
n 

19
76

Ch
an

se
n

P-
28

4
po

t s
he

rd
74

0
10

0
11

10
 - 

13
10

 C
E

Lo
pb

ur
i (

Ph
as

e 
VI

)
Br

on
so

n 
19

76

Ch
an

se
n

P-
28

5
po

t s
he

rd
61

0
10

0
12

40
 - 

14
40

 C
E

Lo
pb

ur
i (

Ph
as

e 
VI

)
Br

on
so

n 
19

76

N
ak

ho
n 

Pa
th

om
A_

00
04

sh
el

l
27

72
22

2
10

44
 - 

60
0 

BC
E

na
tu

ra
l?

Kh
un

so
ng

 e
t a

l. 
20

11

N
ak

ho
n 

Pa
th

om
A_

02
43

po
t s

he
rd

18
42

12
0

12
 B

CE
 - 

22
8 

CE
Pr

e-
 o

r P
ro

to
-D

va
ra

va
ti

Kh
un

so
ng

 e
t a

l. 
20

11

N
ak

ho
n 

Pa
th

om
A_

02
41

fir
ed

 c
la

y
15

52
93

30
5 

- 4
91

 C
E

Pr
e-

 o
r P

ro
to

-D
va

ra
va

ti
Kh

un
so

ng
 e

t a
l. 

20
11

N
ak

ho
n 

Pa
th

om
A_

02
40

ca
rin

at
ed

 p
ot

15
43

77
33

0 
- 4

84
 C

E
Pr

e-
 o

r P
ro

to
-D

va
ra

va
ti

Kh
un

so
ng

 e
t a

l. 
20

11

N
ak

ho
n 

Pa
th

om
A_

02
42

br
ic

k
14

77
30

5
16

8 
- 7

78
 C

E
Pr

e-
 o

r P
ro

to
-D

va
ra

va
ti

Kh
un

so
ng

 e
t a

l. 
20

11

N
ak

ho
n 

Pa
th

om
A_

00
02

br
ic

k
14

10
11

2
42

8 
- 6

52
 C

E
Ea

rly
 D

va
rv

av
ati

Kh
un

so
ng

 e
t a

l. 
20

11

N
ak

ho
n 

Pa
th

om
A_

00
03

br
ic

k
12

20
97

63
3 

- 8
27

 C
E

Ea
rly

 D
va

rv
av

ati
Kh

un
so

ng
 e

t a
l. 

20
11

U
-T

ho
ng

po
t s

he
rd

15
50

40
0 

CE
Pr

e-
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

13
60

59
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

12
90

66
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

12
40

71
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

12
40

71
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

11
50

80
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

10
90

86
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

99
0

96
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9

U
-T

ho
ng

po
t s

he
rd

97
0

98
0 

CE
Dv

ar
av

ati
Lo

of
s 1

97
9



337

APPENDIX B 

A Gazetteer and Atlas of Enclosed Dvaravati Settlements

In this appendix I have collated images, maps and other relevant information 

documenting the enclosed settlements of central Thailand with known Dvaravati 

period occupation.  I have also included some of the prominent Dvaravati period 

enclosed settlements from northeastern Thailand for comparative purposes, but the 

sheer number of moated sites in this region and the lack of detail on Dvaravati period 

occupation at many of them, has left a full consideration of these sites beyond the scope 

of this study (see Murphy 2010:fig. 4.5 for a regional map of the locations of these sites 

in northeastern Thailand).  This appendix provides a series of tables presenting data on 

site location, size, earthwork enclosures and religious monuments, followed by sattelite 

images and maps of selected sites. In both sections the sites are organized by river 

drainage.

The data about moat plan and size collated in the tables comes from the analysis 

of SPOT (2.5 m resolution) and, more rarely, Landsat (15 m resolution) satellite images 

provided by the software Google Earth.  The moated area measurements were collected 

by using the polygon measurement tool to measure along the interior edge of the moat 

in these images.  Continued occupation of these sites and occasional dredging of the 

moat features has altered the course and banks of some moats.  I have noted the cases 

where these modifications have affected measurements to a high degree.  I collected 

information about ramparts and monuments through a review of English and Thai 

literature.  I also made informal visits to twenty-three of the sites in order to gather 

more details (e.g., exact locations) on some of the features listed in these publications, 

as well as to document the presence of ramparts and surface monuments at sites not 

described in the literature.  Table B.1 includes a column indicating which sites I visited.
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The maps are also based on a combination of information from published maps, 

satellite images and site visits.  The ramparts at many sites have suffered extensive 

destruction from recent modern agriculture practices, and in several cases ramparts 

that are reported from the early to mid-20th century are no longer visible today.  Also, 

ramparts are often difficult to consistently document on satellite images.  For these 

reasons, I have not included the ramparts on the maps.  
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Table B.3. Number and location of monuments at moated Dvaravati settlements

Name
Brick and Laterite Monuments Dharma

chakraBuddhist Hindu Unclear Affiliation
Bung Khok Chang Interior (1)
Chaiyaphum
Chansen Interior (1) & Exterior (1)
Don Kha
Dong Khon Exterior (1) Interior & Exterior
Dong Lakhon Interior & Exterior
Dong Mae Nang Muang Interior (1) & Exterior (2)
Dong Marum Interior (1)
Dong Sri Mahosot Exterior Interior Yes (1)
Kamphaeng Saen Exterior (3) Exterior (1)
Kantarawichai Yes
Khiitkhin Interior*
Ku Bua Int (11) & Exterior(33) Yes (1)
Ku Muang (Ang Thong)
Ku Muang (Duembang 
Nangbuat)
Ku Muang (Inburi) Exterior (‘many’)** Yes (1)
Lopburi Interior (1) Yes (1)
Muang Bon 
(Kok Mai Den)

Exterior (17)

Muang Fa Daed Song 
Yang

Interior (7) & Exterior (7)

Muang Huai Duk
Muang Karung Exterior(1)
Muang Phra Rot Exterior (1)
Muang Sema Interior (7) & Exterior (3) Exterior (1)
Na Dune
Nakhon Pathom Interior (3) & Exterior (5) Yes (>18)
Promtin Tai
Putthai Song
Sab Champa Interior (3)
Sri Thep Interior & Exterior Yes Yes (~5)
Thap Chumphon Yes (1)
U-Thapao Exterior (1) Exterior (1)
U-Thong Interior (4) & Exterior (13) Exterior Exterior (2)

(n) = number of monuments or structures (i.e., stupas, viharas, ubosots and temples)
*stone Buddha recovered inside enclosure
**Higham and Thorasat (1998:183) stated that the Silpakorn University research team documented 
“many brick temple foundations cluster(ed) round the moated area, but I have not obtained the original 
field report (Silpakorn 1980) to determine the exact number or location.
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Petchaburi Drainage Sites

Figure B.1a. Thung Setthi (image source: © 2013 Google Earth & © 2013 Digital Globe)

q



347

Figure B.1b. Thung Setthi 
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Meklong Drainage Sites

Figure B.2a. Ku Bua (image source: © 2013 Google Earth and © 2013 Digital Globe)
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Figure B.2b. Ku Bua (adapted from Wales 1969: Fig. 5; Rattanakun 1992:76)

0 500m

q
Moat / Reservoir

Monument

Rampart

Wat Klong



350

Figure B.3. Pong Tuk (adapted from Coedès 1928)

q
0 1000m

(Monuments not to scale)

Meklong River

Brick or Laterite Foundations
square or rectangular
circular
octagonal

Local Road

San Chao ‘Vihara’

Wales ‘Vihara’

Ban Plak Sake
(location of 
Buddhist sculpture 
& ‘golden casket’)

Wales stupa

Ban Nai Ma
Monuments

Banana Field
Monument

Tha Chin Drainage Sites



351

Figure B.4a. Kamphaeng Saen (image source: © 2013 Google Earth and © 2013 Digital 
Globe)
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Figure B.5a. Nakhon Pathom (image source: © 2013 Google Earth and © 2013 Digital 
Globe)
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Figure B.5b. Nakhon Pathom (adapted from Indrawooth 1999: Map 
8; Khunsong 2009: Map 7)
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Figure B.6a. U-Thong (image source: © 2013 Google Earth and © 2013 Digital Globe) 

q
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Figure B.6b. U-Thong (adapted from Wales 1969: Fig. 3; Kingmani 2002:31).  

Note: Boisselier (1968) excavated monuments 6, 15 and 28.  He also excavated 
monument 21, which he described as a mandapa (a pillared temple that is usually 
Hindu) but I have been unable to determine the location of this monument and Wales 
(1969) reported that the excavation removed the structure.
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Chao Phraya River Sites

Figure B.7a. Dong Khon (image source: © 2013 Google Earth and © 2013 Digital Globe)

q
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Figure B.7b. Dong Khon 

Note: The reconstructed moat form is based on a combination of: 1) an aerial 
photograph in Wilaikeo (1991a:42) that clearly showed the intact moat, although the 
scale appears to be a typographic error; 2) a 2006 satellite SPOT satellite image where 
intact sections and traces of the moat are visible; 3) the approximate site dimensions of 
755 x 555 m given by Higham and Thosarat (1998: 184); 4) my brief field observations 
in 2008.  During my visit to the site, local residents showed me an extensive collection 
of Dvaravati style objects they had collected in the fields inside the moat including:  
earthenware ceramics, lion figurines, bricks and fragments of grinding stones and 
grinders.  These objects had been collected in the Banana grove shown on the map 
and its neighboring fields.  Inspection of the Banana grove revealed several clusters of 
Dvaravati style bricks, which may have been removed from the field to the south.  I did 
not observe any intact brick foundations.

Banana grove with
Dvaravati bricks

Reconstructed Moat

Moat in 2006
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0 500m



359

Figure B.8a.  Ku Muang (Ang Thong), (image source: © 2013 Google Earth and © 2013 
Digital Globe)

q
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q
0 500 m

Modern 
Water Tank
(see note) 

Figure B.8b.  Ku Muang (Ang Thong)

Note: During a 2008 reconnaissance to the site, the village head, Mr. Mong Khon Chudi, 
showed me the location of a recently dug water tank (see map) and  a collection of 
archaeological material recovered during its construction.  These objects included 
a Dvaravati-style saddle quern and grinding stone, a terracotta pottery anvil with 
concentric circles, numerous cord-impressed earthenware sherds and the head and 
torso of what appeared to be an Ayutthaya period terracotta Buddha. 
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Figure B.9a.  Ku Muang (Duembang Nangbuat), (image source: © 2013 Google Earth and 
© 2013 Digital Globe)

q
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q
0 500m

Figure B.9b.  Ku Muang (Duembang Nangbuat)

Note: During my visit to the site in 2008, I examined a small collection of artifacts left at 
the village spirit shrine to the northeast of the baray in the site interior.  These included: 
1) several cord-impressed earthenware sherds of indeterminate period, but possibly 
Dvaravati; 2) an earthenware finial; 3) two halves of a grinding stone (possibly from the 
same object) that may also be Dvaravati period.  There were no detectable ramparts, but 
they may have been destroyed by the modern agricultural activities and development 
inside and outside the moat.
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Figure B.10a. Ku Muang (Inburi), (image source: © 2013 Google Earth, © 2013 Digital 
Globe and © 2013 Digital Globe)

q
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Figure B.10b. Ku Muang (Inburi)

Note: When I visited the site in 2008, the northern part of the moat was being actively 
dredged and modified with heavy machinery.  Cord-impressed earthenware sherds were 
visible in areas disturbed by this work on the interior of the enclosure.  Also, Higham 
and Thorasat (1998:183) stated that the Silpakorn University research team documented 
“many brick temple foundations cluster(ed) round the moated area.  I have not obtained 
the original field report (Silpakorn 1980) to determine the exact number or location, and 
did not have sufficent time to systematically identify these monuments during my visit.
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Figure B.11a. Muang Huai Duk (image source: © 2013 Google Earth, © 2013 Digital 
Globe and © 2013 Tele Atlas)

q
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Figure B.11b. Muang Huai Duk

Note: Iron tap slag and earthenware sherds with cord marking, cross-hatched incising 
and triangular impressions seen on surface of interior during 2008 visit to the site.

Earthen wall

Moat depression (dry)

q
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Concentration of 
iron tap slag on surface



367

Figure B.12a. Bung Khok Chang (image source: © 2013 Google Earth and © 2013 
Digital Globe)

q

Upper Chao Phraya River Sites



368

Figure B.12b. Bung Khok Chang 

Note: There may be additonal monuments to the one documented above.  My 2008 visit 
to the site was extremely cursory.

Ruins of a brick stupa
of indeterminate form
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0 500m
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Figure B.13a. Don Kha (image source: © 2013 Google Earth and © 2013 Digital Globe)
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Figure B.13b. Don Kha
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Figure B.14a. Muang Bon (Kok Mai Den), (image source: © 2013 Google Earth, © 2013 
Digital Globe and © 2013 NASA)

q
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Figure B.14a. Muang Bon (Kok Mai Den) (after Wales 1965:fig. 2, 1969:fig.6, with 
modifications from Google Earth)

Note: Wales (1969:72) noted that there were traces of a then dry moat on the exterior 
edge of the outer rampart still visible at the time of his fieldwork at the site in 1964, 
but rapidly being destroyed through agriculture.  No traces of this moat are visible in 
satellite imagery or during my reconnaissance to the site in 2008, and the outer moat 
is not shown on this map.  

Wales (1969:75-80) reported that the Fine Arts Department located a total of 16 brick 
stupa foundations outside the enclosure to the east of the site.  His map included 
locations for only those monuments shown above.  Additionally, he interpreted a 
group of eight crude sema stones as evidence of a boundary around a perishable 
monastic structure which he identified as a vihara; however, sema stones are usually 
associated with ubosot structures rather than viharas, and for this reason I have 
indicated their location as an ubosot on the map above.

Kok Mai Den
Hill

Hill

q
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Chao Phraya River
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Ubosot Earthen enclosure 
wall

Stone with
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Figure B.15. Muang Karung (image source: © 2013 Google Earth and © 2013 Digital 
Globe)

q
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Figure B.16. Thap Chumphon (image source: © 2013 Google Earth, © 2013 Digital 
Globe and © 2013 Tele Atlas)
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Figure B.17. U-Thapao (image source: © 2013 Google Earth and © 2013 Digital Globe)
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Figure B.18. Dong Mae Nang Muang (image source: © 2013 Google Earth and © 2013 
Digital Globe)
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Figure B.19. Chansen (image source: © 2013 Google Earth and © 2013 Digital Globe)

q

Lopburi Drainage Sites
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Figure B.20. Dong Marum (image source: © 2013 Google Earth and © Cnes/Spot 
Image)

q
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Figure B.21a. Khiitkhin (image source: © 2013 Google Earth and © 2013 Digital Globe)

q
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q
0 500m

Figure B.21b. Khiitkhin

Note: There is an earthen enclosure wall between the two concentric moats.
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Figure B.22. Lopburi (image source: © 2013 Google Earth and © 2013 Digital Globe)

q
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Figure B.23. Promtin Tai (image source: © 2013 Google Earth and © 2013 Digital 
Globe)

Note: Vanasin and Supajanya (1981) reported that the enclosure at Promtin Tai was 
semi-circular in shape and roughly 1 km in diameter.  Lertcharnrit (2006) reported that 
since Vanasin and Supajanya’s (1981) assessment, the moat has been destroyed by rice 
agriculture and is no longer visible.  There is a curious right angled bend in the stream 
that flows through the site (visible in the satellite image above) but this may also be 
the result of modern landscape modification.

q



383

Figure B.24. Dong Lakhon (image source: © 2013 Google Earth and © 2013 Digital 
Globe)
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Figure B.25a. Dong Sri Mahosot (image source: © 2013 Google Earth and © 2013 
Digital Globe)

q
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Figure B.25a. Dong Sri Mahosot (after Wales 1969: fig. 7; Pisnupong 1993: fig. 1)

Note: There are numerous brick and laterite monuments, dating to the Dvaravati and 
Khmer periods, located both inside and outside the enclosure. Pisnupong (1993:fig. 1) 
provided a much more detailed map of the site with the locations of these additional 
monuments, although their age and religious affiliation was not indicated on the map.  
The above map shows those monuments that I believe date to the Dvaravati period and 
have a clear religious affiliation (see Wales 1969:91-93).  A more thorough review of the 
reports on the extensive research conducted at this site would no doubt provide details 
on these additional monuments. I have also shown the Sa Morakot group which contains 
Dvaravati period Buddhist structures, underlying later Khmer period structures.
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Figure B.26a. Muang Phra Rot (image source: © 2013 Google Earth and © 2013 Digital 
Globe)

q
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Figure B.26b. Muang Phra Rot (after Wales 1969:93-95; with modifications based on 
satellite images)

Note: Wales’s (1969:fig8) map was based on a map by the FAD and his own 
reconnaissance. He slightly overemphasized the regularity of the plan, depicting it 
as near perfect rectangle.  He noted enclosure walls on both the inner and outer 
edges of the moat.  He also showed an eastern wall of the enclosure just east of the 
highway, although even at that time the moat appears to have been destroyed in that 
section.  No significant traces of  either a moat or enclosure wall along the eastern side 
are visible on modern satellite images, and I have not shown them here.  They have 
probably been destroyed through highway construction and modern development.  

According to Wales (196993) the monument northeast of the enclosure was excavated 
by the FAD, revealing a 10 m square brick and laterite monument foundation, with 
Dvaravati style bricks.
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Figure B.27. Sab Champa (image source: © 2013 Google Earth, © 2013 Digital Globe 
and © 2013 Cnes/Spot Image)
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Figure B.28a. Sri Thep (image source: © 2013 Google Earth and © 2013 Digital Globe)
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Figure B.28b. Sri Thep

Note: There are numerous monuments (>50) and water features inside the enclosure 
at Sri Thep, many of which date to the Khmer period occupation of the center.  Since 
the age of these monuments is not always clear on the published maps, I have only 
shown the locations of the two large monuments known to date to the Dvaravati 
period. There are other Dvravati period monuments at the site that are much smaller 
in size.  
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Figure B.29. Muang Sema (image source: © 2013 Google Earth and © 2013 Digital 
Globe)
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Figure B.30. Na Dune (image source: © 2013 Google Earth, © 2013 Digital Globe and 
© 2013 Cnes/Spot Image)
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Figure B.31. Putthai Song (image source: © 2013 Google Earth, © 2013 Tele Atlas and 
© Cnes/Spot Image)

Note: This is the modern settlement of Putthai Song, which appears to have remnants 
of two concentric irregular moats; however, I have not visited the site and am 
uncertain if this is the Dvaravati center of the same name that Indrawooth (1999: map 
7) listed as a prominent Dvravati site in this district (i.e. Amphoe Putthaisong, Buriram 
Province).

q
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Figure B.32. Chaiyaphum (image source: © 2013 Google Earth, © 2013 Digital Globe 
and © Cnes/Spot Image)

Note: The above image shows the modern settlement of Chaiyaphum.  I have been 
unable to conclusively identify a moat or enclosure in the image, and have not visited 
the site. It is possible that the Dvaravati period site listed by Indrawooth (1999: map 7) 
has been obscured by the modern settlement or is located elsewhere in the district.
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Figure B.33. Kantarawichai (image source: © 2013 Google Earth, © 2013 Digital Globe)

q
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Figure B.34a. Muang Fa Daed Song Yang (image source: © 2013 Google Earth, © 2013 
Digital Globe and © Cnes/Spot Image)
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Figure B.34b. Muang Fa Daed Song Yang (adapted from Indrawooth 2001:104-105, with 
modifications based on satellite images)

Note: In order to highlight the enclosure form and monument locations, this map has 
omitted many of the details provided by Indrawooth’s (2001:105) detailed map.  The 
ramparts are adapted from Indrawwooth’s map, but the wet and dry moat traces are 
based on a combination of that map and satellite imagery.  
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APPENDIX C 

Dvaravati Dharmachakras

Dharmachakras are one of the most iconic forms of Dvaravati sculpture.  As 

I discuss in Chapters 4 and 5, the symbolic significance of the dharmachakras to the 

Dvaravati remains unclear.  It may have served as a symbol of Buddhist kingship, the 

monastic organization, or both.  The location of dharmachakras, both on the regional 

and intra-site scales, has the potential to reveal the types of activities these objects were 

affiliated with and who their intended audience may have been.  Unfortunately, most of 

the known dharmachakras were not discovered in systematic excavations, and therefore 

have only limited information about their original provenance.  

This appendix collates data on the original and current locations of Dvaravati 

dharmachakras. Brown’s (1996) thorough analysis of the stylistic development and 

indigenous and foreign influences on the dharmachakras’ form and decorative motifs 

is an invaluable resource for the study of these objects.  I direct the reader to the 

photographs at the end of Brown’s book for images of most of the dharmachakras 

listed here.  In table C.1. I have retained the numbering system employed by Brown 

for the sake of reference.  For those dharmachakras with a number, the provenance 

information and diameter measurements also come from Brown’s image captions.  

Brown’s information on the dharmachakras represents the most complete compilation 

of these data; however in his book he does not include a map showing the regional 

distribution of the dharmachakras, or a table systematically compiling the provenance 

information included in his image captions.  This appendix is an effort to provide a 

systematic inventory of the known dharmachakras.  I have augmented Brown’s data with 

information on intra-site provenance in the few cases where it is available, as well as a 

few dharmachakras not included by Brown.  The presence of several dharmachakras in 
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private collections with unknown or limited provenance suggests there are likely other 

undocumented examples not included in this list.
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APPENDIX D

KSAP Site Datum, Coordinate System and Designations

Coordinate System

The KSAP site grid uses the Universal Transverse Mercator Zone 47N (UTM47N) 

coordinate system (Fig. D.1).   The use of this system allowed locations for survey 

and auger coring to be quickly located in the field using a handheld GPS.  Since this 

coordinate system is based on meters the grid locations could also be mapped on the 

ground with the total station and measuring tape.  

Excavation units were also located on this grid, but to expedite record keeping 

on artifact bags and field forms the first three UTM values were omitted since they 

were the same across the site (i.e.,  E 0603971.50 was recorded as E 3971.50, and N 

1546923.5 was recorded as N 6923.5).  These abbreviated coordinates are the ones used 

in Appendix H. 

Datum

Due to the need for more stable and accurate readings than could be provided 

by the handheld GPS, a site datum was established near the site center for use with the 

total station.  The datum is located on the corner of the rectangular planter built in to 

the southwest corner of the flagpole monument (Figs. D.1 and D.2).  The datum point is 

located 5 cm in from the western edge and 5 cm in from southern edge of the southwest 

corner of the top of the planter (Fig. D.3).  The datum point is 25 cm above ground 

surface.  Handheld GPS readings were taken for this point over the course of three days 

and then averaged to set its location within the UTM47N coordinate system.  

The elevation of the datum was arbitrarily set at 100 m.  The actual elevation 

of this location is approximately around 12 meters above sea level.  The largest scale 
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Figure D.1. Map of Kamphaeng Saen showing the UTM47N coordinate system grid and 
the location of the datum at the flagpole monument.
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Figure D.2. Location of the datum point on the southwest corner of the flagpole 
monument at the center of Kamphaeng Saen (view northeast).  In the inset photo the 
tip of the pencil is at the datum point.

Datum

5 cm

5 cm

q
Figure D.3. Schematic plan view of the flagpole monument with enlargement 
showing datum location. Not to exact scale.
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topographic maps produced by the Royal Thai Survey Department that were available to 

me for this area were at a scale of 1:50,000 and did not provide fine enough resolution 

elevations for the area of the site.  A 300 m horizontal resolution digital elevation 

model (DEM) of Thailand developed by Dr. Marc Souris (Institut de recherche pour le 

développement), indicates that the elevation of the interior of the site is between 8 and 

12 meters above sea level.  Google Earth software gives elevations between 11 and 17 

meters above sea level for the same area.  

 The datum’s coordinates are:
UTM47N
E 0603961.00 m
N 1546923.00 m
Elev. 100.00 m

This datum was used to set the grid for the total station, which was then used 

for the topographic survey and to locate the excavation units and all point provenance 

artifacts during excavation. Several subdata were also established using metal stakes, but 

within several months of the project’s completion had moved after heavy rains or were 

removed by curious visitors.

Field Designations

The following terms and abbreviations were used during the field work and 

appear throughout these appendices, as well as on the field forms and artifact bags.   

Excavation Levels, Strata and Features 

The test units were excavated in levels that followed the natural stratigraphy and 

stopped at natural breaks or 10 cm, whichever came first. These levels were numbered 

sequentially as they were excavated.   Adjoining levels that formed the same context 

were designated as a stratum.  Special contexts (e.g., pits) that were not fill or surfaces 

were designated as features.
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PD: Provenance Designation

During the excavations all unique excavated contexts (Levels and features) 

were given a unique provenance designation (PD) number that was used on all 

documentation and collections associated with the context (see Appendix H).  

This system is adapted from the Arizona State Museum’s research program at 

Homol’ovi State Park, AZ.

FC: Field Collection Code

All artifacts from a given PD were given FC designations for field recording and 

laboratory inventory. These codes were as follows:
1 bulk ceramics
2 animal bones
3 shell
4 iron slag
5 metal objects
6 ground stone
7 fired clay
8 brick
9 charcoal
10 flotation sample
11 pollen sample
≥12  other or point provenanced objects

AC: Auger Core

Each location selected for auger coring and a 2 m dog chain surface collection 

was given a unique AC number (see Appendix F).

LF: Landscape Feature

All mounds, reservoirs, canals and surface artifact scatters identified during 

the pedestrian survey of the site interior were given unique LF numbers (see 

Appendix E).

SC: Surface Collection

For landscape features (LF) with surface artifact scatters that were too large to be 

completely collected one or more 2 m radius dog chain surface collection units 
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were used to sample the scatter.  These individual surface collections (SC) would 

then be ascribed to a single landscape feature (LF).
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APPENDIX E

Interior Survey Landscape Features

During the survey of the area enclosed by the moat and earthen wall at 

Kamphaeng Saen, landscape features (e.g., mounds, reservoirs, canals) and surface 

artifacts were systematically mapped, described, and, in cases where artifacts were 

present, collected.  Each of these features was given a unique landscape feature (LF) 

identification number. This appendix presents a table summarizing these features.  

The most common type of feature we identified were mounds, which in most 

cases were made of earth.  A few mounds were clearly the product of modern activities 

such as recent canal excavation, or had modern materials embedded in them; I 

designated these mounds as “modern mounds”.  Many of the other mounds may have 

also been recent constructions, but there was no clear evidence to conclusively date 

them.  It was unclear if any of the mounds dated to the protohistoric occupation of the 

site.  In Table E.1, I provide estimates of the height and circumference of each mound; 

since some of the mounds had irregular ground plans, circumference provided a better 

measure of their size than diameter. The mounds had a range of different forms, which 

I list in the “Mound Type” column.  “Conical” mounds generally had a circular base that 

rose to a relatively small and pointed top, giving their cross-section a conical shape; 

“round” mounds also usually had circular bases but had larger rounded tops.  “Row” 

mounds had bases that were much longer than they were wide, and generally had a 

rounded top.  I list the row mounds by their lengthwise cardinal orientation.  Some of 

the row mounds were likely the result of field and paddy construction pre-dating the 

mid-twentieth century.

Another common group of features we documented were recently dug pits.  The 

backdirt of these features occasionally contained protohistoric artifacts, and provided 
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one indicator of the distribution of sub-surface materials across the site.  I provide the 

depth of the pits as a negative height in Table E.1.

For all of the documented features I also note the presence or absence of 

surface artifacts and architectural debris.  Surface artifacts were exclusively earthenware 

ceramics with the exception of a stone grinder found in LF 484.  In most cases all of the 

surface materials were collected, but in a few cases the ceramic scatter was too large 

to reasonably collect all materials.  In these cases, two meter radius surface collection 

units were used to sample the scatter.  These collection units have been listed after the 

landscape feature and designated as “SC” (surface collections).  I list the contents and 

areas of the surface collections In Table E.2.   

The architectural debris identified in the survey included modern bricks and 

concrete or plaster, as well as eroded bricks, which may date to the protohistoric, but 

the fragments were too small or eroded to be conclusively dated.  Other materials we 

documented that may have been used for construction included laterite chunks and 

cut stone.  Like the eroded brick, these materials cannot be conclusively dated to the 

protohistoric occupation of the site.
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ID Easting 
(UTM 47N)

Northing 
(UTM 47N) Feature Type Collection 

Area (sq. m) Sherd Count Sherd Weight 
(g)

LF057 603825 1547003 field 4284.0 1 21
LF065 603688 1547029 sherd scatter 14.0 52 75
LF088 603887 1547122 pit 16.0 24 246
LF094 603756 1547085 mound 1.5 14 43
LF099 603970 1547098 garden 247.0 34 82
LF108 603744 1547099 Pit 3.1 38 173
LF114 603743 1547106 Pit 2.5 1 68
LF156 603885 1547124 modern 

mound
66.9 see LF088 see LF088

LF157 603890 1547127 modern 
mound

25.7 see LF088 see LF088

LF161 603858 1547147 Pit 1.6 10 15
LF171 603819 1547170 modern 

mound
8.0 19 101

LF211 603758 1546902 Pit 2.3 1 3
LF216 603675 1546888 Pit 3.1 5 15
LF292 603801 1546768 Pit 2.9 1 2
LF308 603622 1546773 sherd scatter 94.2 7 11
LF327 603906 1546697 sherd scatter 12.6 see AC047 in 

Appdx. F
see AC047 in 
Appdx. F

LF331 603881 1546712 mound 26.3 6 42
LF335 603731 1547093 Pit 2.4 1 1
LF340 603891 1546661 mound 20.4 2 2
LF341 603897 1546662 mound 9.6 1 9
LF344 603886 1546649 mound 12.6 14 38
LF351 603916 1546628 mound 28.7 1 2
LF352 603895 1546614 Pit 12.6 16 44
LF353 603887 1546608 Pit 7.1 8 25
LF354 603855 1546610 Pit 7.1 13 31
LF355 603846 1546607 sherd scatter 0.1 1 24
LF367/SC1 603897 1546601 mound 12.6 8 23
LF367/SC2 603901 1546587 mound 12.6 230 592
LF368/SC1 603911 1546591 mound 12.6 251 596
LF368/SC2 603906 1546584 mound 12.6 346 1166
LF368/SC3 603906 1546578 mound 12.6 644 1383
LF368/SC4 603908 1546578 mound 12.6 530 1389
LF390 604134 1546889 mound 55.9 2 22
LF416 603980 1546897 mound 452.4 1 8

(continued)

Table E.2. Contents and areas of surface collections from landscape features with surface 
ceramics



438

ID Easting 
(UTM 47N)

Northing 
(UTM 47N) Feature Type Collection 

Area (sq. m) Sherd Count Sherd Weight 
(g)

LF417 603997 1546835 mound 452.4 12 31
LF424 603970 1546698 Pit 3.1 2 16
LF430 603993 1547091 Pit 3.1 3 11
LF443/SC1 604127 1547169 mound 12.6 184 668
LF450/SC1 604173 1547160 mound 12.6 75 250
LF450/SC2 604169 1547162 mound 12.6 42 208
LF450/SC3 604164 1547159 mound 12.6 512 1612
LF450/SC4 604154 1547163 mound 12.6 536 1514
LF453 604178 1547126 mound 19.1 2 7
LF480 604172 1546978 Pit 2.5 8 25
LF482/SC1 604262 1546908 sherd scatter 12.6 78 237
LF483 603982 1546609 Pit 12.6 205 376
LF484 603983 1546609 Pit 12.6 27 70
LF485 604015 1546609 pit 2.5 75 215
LF486 604902 1546695 canal 50.0 47 405
LF487 603564 1547182 Field 2100.0 2 13
LF488 603930 1547220 sherd scatter 12.6 536 1643

Table E.2. continued
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APPENDIX F

Bucket Auger Cores and Surface Collections 

This appendix provides the location and contents of the bucket auger cores 

and two meter radius surface collection units chosen through the stratified unaligned 

systematic sample and the judgmental sample locations. The surface collections 

recovered only ceramics.  For each category of artifact in the auger cores, the count and 

weight are a combination of the materials recovered during screening in the field (5 

mm mesh screen) and in the subsequent wet screening (1.5 mm mesh screens).  Figures 

presenting the depths at which ceramics were recovered in each auger core and the 

distribution of ceramics across the site are presented in Chapter VI.

Table F.1. Bucket auger core and Surface Collection locations and contents
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AC001 603905 1546823 5.15 No 0 0 0 0 0 0 0 0 0 0
AC002 604176 1546737 4.08 No 0 0 1.7 1 0 0 0 0 0 0
AC003 603727 1547090 0.29 No 0 0 1.5 1 0 0 0 0 0 0
AC004 603696 1547088 3.64 No 0 0 8.2 6 0 0 0 0 0 0
AC005 603846 1546933 4.53 Yes 0 0 39.5 23 2.4 18 0 0 0 0
AC006 603846 1546943 3.39 Yes 0 0 24 53 0 0 0 0 0 0
AC007 604281 1546863 2.34 No 0 0 0 0 0 0 0 0 0 0
AC008 604170 1546848 3.1 No 0 0 0 0 0 0 0 0 0 0

(continued)
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Table F.1. continued

(continued)
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AC009 604098 1546807 2.8 No 0 0 25.2 32 0 0 0 0 0 0
AC010 603962 1546976 2.38 No 0 0 0 0 0 0 0 0 0 0
AC011 604029 1546939 3.05 Yes 0 0 0 0 0 0 0 0 0 0
AC012 604093 1546930 3.13 No 0 0 1.2 2 0 0 0 0 0 0
AC013 604190 1547118 2.45 No 0 0 2.7 11 0 0 0 0 0 0
AC014 603547 1547080 3.4 Yes 40 6 0 0 0 0 0 0 0 0
AC015 604464 1547064 2.1 Yes 0 0 0 0 0 0 0 0 0 0
AC016 604442 1547178 2.4 Yes 0 0 0.2 1 0 0 0 0 0 0
AC017 603765 1546909 2.3 No 0 0 6.1 8 0 0 0 0 0 0
AC018 603699 1546959 0.55 No 0 0 15.2 29 0 0 0 0 0 0
AC019 603688 1546979 2.2 Yes 0 0 1.1 3 0 2 0 0 0 0
AC020 603719 1546844 2.8 No 0 0 0 0 0 0 0 0 0 0
AC021 603603 1546780 2.4 No 0 0 45.9 43 0 0 0 0 0 0
AC022 603817 1546891 1.6 No 0 0 0 0 0 0 0 0 0 0
AC023 603889 1546999 1.5 No 0 0 4.3 8 0 0 0 0 0 0
AC024 603854 1547030 2.25 No 0 0 8.4 12 0 0 0 0 0 0
AC025 603926 1547030 2.29 No 30 12 96.6 86 0.9 11 0 0 0 0
AC026 603943 1547162 2.78 No 66 23 62.4 61 0 0 0 2 0 0
AC027 603898 1547148 2.2 No 0 0 15.8 30 2.6 19 1.7 1 0 0
AC028 603819 1547243 5.2 No 0 0 0 0 0 0 0 0 0 0
AC029 603921 1547334 2.15 No 0 0 0 0 0 0 0 0 0 0
AC030 603844 1547374 3.1 No 0 0 10.6 28 0 0 0 0 0 0
AC031 604028 1547346 1.7 No 0 0 0 0 0 0 0 0 0 0
AC032 603717 1547124 2.5 No 0 0 40 88 0 0 0 1 0 0
AC033 603727 1547204 5.1 No 0 0 0 0 0 0 0 0 0 0
AC034 603660 1547122 3 No 1 1 0 0 0 0 0 0 0 0
AC035 603733 1547080 0.8 No 0 0 11.5 19 0 0 0 0 0 0
AC036 603648 1546839 2 No 0 0 4.3 13 0 0 0 0 0 0
AC037 603776 1546764 2 No 0 0 6.8 13 0 0 0 0 0 0
AC038 603719 1546672 2.15 No 0 0 0 0 0 0 0 0 0 0
AC039 603690 1546621 2 No 0 0 0 0 0 0 0 0 0 0
AC040 603640 1546595 4.5 No 0 0 0 0 0 0 0 0 0 0
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Table F.1. continued

(continued)
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AC041 603802 1546550 2.45 No 0 0 0 0 0 0 0 0 0 0
AC042 603965 1546599 2 No 673 355 68.2 102 0.3 13 0 0 0 0
AC043 603901 1546587 2.15 Yes 0 0 33 38 0.5 18 0 0 0 0
AC044 603886 1546708 2.3 No 9 5 0.2 1 0 0 0 0 0 0
AC045 603882 1546648 2 No 0 0 58.6 48 0 0 0 0 0 0
AC046 603877 1546675 1.3 Yes 0 0 4.5 23 0 0 0 0 0 0
AC047 603901 1546703 1.6 Yes 177 107 63.5 58 0 1 0 0 0 0
AC048 603875 1546730 1.8 Yes 0.3 1 1.7 4 0 0 0 0 0 0
AC049 603889 1546736 1.2 Yes 0 0 1.3 7 0 0 0 0 0 0
AC050 603963 1546617 1.6 No 3 4 0 0 0 0 0 0 0 0
AC051 603968 1546619 2 Yes 0 0 17.8 15 0 0 0 0 0 0
AC052 603984 1546789 2.8 No 9 5 44.4 173 0 0 0 0 0 0
AC053 604037 1546744 1.4 No 0 0 7.5 20 0 0 0 0 0 0
AC054 604027 1546595 2 No 0 0 3.1 9 0 0 0 0 0 0
AC055 604175 1546627 0.8 No 0 0 0 0 0 0 0 0 0 0
AC056 604212 1546663 5 No 0 0 0 0 0 0 0 0 0 0
AC057 604293 1546993 2 No 0 0 2.8 7 0 0 0 4 0 0
AC058 604121 1546691 2.05 No 93 16 0.1 6 0 0 0 0 0 0
AC059 604318 1546930 2.05 No 0 0 0 0 0 0 0 0 0 0
AC060 604128 1546939 0.7 No 0 0 0.3 2 0 0 0 0 0 0
AC061 604186 1546950 2 No 0 0 0.4 3 0 0 0 0 0 0
AC062 604252 1546914 1.9 No 278 108 53.9 56 0 0 0 0 0 0
AC063 604295 1547019 2 No 0 0 1.6 9 0 0 0 0 0 0
AC064 604227 1547104 1.3 No 0 0 0 0 0 0 0 0 0 0
AC065 604237 1547095 2.5 Yes 0 0 4.4 10 0 0 0 0 0 0
AC066 604220 1547223 2.9 No 0 0 73.2 79 2.2 23 0 2 0 1
AC067 604214 1547157 2.1 No 0 0 218.7 169 0 0 0 0 0 1
AC068 604310 1547061 2.05 No 0 0 40.5 16 0 0 0 0 0 0
AC069 604327 1547191 3.5 No 0 0 0 0 0 0 0 0 0 0
AC070 604078 1547237 2 No 0 0 50.5 79 0 1 0 0 0 0
AC071 604026 1547163 2.1 No 0 0 56 51 0 4 0 0 0 0
AC072 604151 1547247 0.55 No 0 0 19.7 36 0 0 3.6 37 0 0
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Table F.1. continued

(continued)
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AC073 604151 1547247 2.5 No 0 0 71.9 148 1.3 64 6.8 77 0 0
AC074 603907 1547241 2.2 No 0 0 87.4 121 0.2 2 0 0 0 0
AC075 604020 1547080 1.05 No 0 0 84.2 129 0.7 12 0.2 4 0 0
AC076 604020 1547080 2.4 No 0 0 63.2 93 1.3 26 0.4 4 0 0
AC077 604172 1547023 2 No 0 0 0 0 0 0 0 0 0 0
AC078 604119 1547032 1.9 Yes 6 6 4.4 17 0 0 0 2 0 0
AC079 604060 1546997 0.6 No 14 7 38.9 54 0 0 0.2 9 0 0
AC080 604051 1547040 2 Yes 17 8 24.5 47 0 0 0.2 4 0 0
AC081 604222 1547017 2.45 Yes 0 0 7.8 18 0 0 0 0 0 0
AC082 604223 1546760 2 No 5 3 1.6 1 0 0 0 0 0 0
AC083 604067 1546615 2 No 0 0 0.4 1 0 0 0 0 0 0
AC084 603939 1546535 1.7 Yes 0 0 0 0 0 0 0 0 0 0
AC085 603969 1546923 2.2 Yes 0 0 0 0 0 0 0 0 0 0
AC086 604004 1546905 2.5 Yes 0 0 0 0 0 0 0 0 0 0
AC087 603650 1546650 2.1 Yes 0 0 0 0 0 0 0 0 0 0
AC088 603645 1546704 2 Yes 0 0 0 0 0 0 0 0 0 0
AC089 603644 1546740 0.2 Yes 0 0 0 0 0 0 0 0 0 0
AC090 603697 1546734 2 Yes 15 8 0 0 0 0 0 0 0 0
AC091 603761 1547091 2.1 Yes 2 2 62.7 82 0 0 0 0 0 0
AC092 603590 1547189 1.9 No 0 0 0 0 0 0 0 0 0 0
AC093 603505 1546837 1.7 No 0 0 0 0 0 0 0 0 0 0
AC094 603519 1546683 1.35 Yes 0 0 0 0 0 0 0 0 0 0
AC095 603703 1546512 1.4 No 0 0 0 0 0 0 0 0 0 0
AC096 603969 1546489 1.8 Yes 0 0 0 0 0 0 0 0 0 0
AC097 604150 1546583 1.6 No 0 0 0 0 0 0 0 0 0 0
AC098 604385 1546788 2 Yes 0 0 0.2 2 0 0 0 0 0 0
AC099 604048 1546845 1.85 Yes 0 0 23.9 68 0 0 0 0 0 0
AC100 603912 1546891 1.9 Yes 0 0 0 0 0 0 0 4 0 0
AC101 603925 1546950 2.1 Yes 0 0 0 0 0 0 0 0 0 0
AC102 603803 1546693 1.8 Yes 0 0 1 2 0 0 0 0 0 0
AC103 603784 1546626 2.3 Yes 0 0 1.4 2 0 0 0 0 0 0
AC104 603784 1546605 2 Yes 0 0 3.3 4 0 0 0 0 0 0
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Table F.1. continued
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AC105 603813 1547147 2 Yes 0 0 46.7 73 0.2 6 0 1 0 0
AC106 603843 1547112 2 Yes 0 0 8.1 19 0 0 0 0 0 0
AC107 603996 1547239 2.4 Yes 0 0 255.2 235 0.2 7 0.2 8 0 0
AC108 604110 1547128 2 Yes 0 0 15.3 20 0 0 0 0 0 0
AC109 604154 1547163 2 Yes 0 0 31.5 42 1 28 0.1 2 0 0
AC110 603894 1546844 3.4 Yes 0 0 0 0 0 0 0 0 0 0
AC111 603771 1546996 2 Yes 0 0 5.5 8 0 0 0 0 0 0
AC112 603920 1547214 2 Yes 0 0 16.3 21 0 0 0 0 0 0
AC113 603907 1547256 1.5 Yes 0 0 15.4 22 16.1 53 0 0 0 0
AC114 604236 1546678 1.7 Yes 0 0 0 0 0 0 0 0 0 0
AC115 604227 1546688 1.9 Yes 0 0 0 0 0 0 0 0 0 0
AC116 603958 1546915 2 Yes 0 0 0 0 0 0 0 0 0 0
AC117 603873 1546628 1.5 Yes 0 0 0 0 0 0 0 0 0 0
AC118 603875 1546647 1.5 Yes 0 0 3.8 4 0 0 0 0 0 0
AC119 603862 1546642 2.25 Yes 0 0 0 0 0 0 0 0 0 0
AC120 603672 1546925 3.5 Yes 0 0 0 0 0 0 0 0 0 0
AC121 603675 1546934 1.5 Yes 0 0 0 0 0 0 0 0 0 0
AC122 603712 1546952 2 Yes 0 0 0 0 0 0 0 0 0 0
AC123 603674 1546922 1.5 Yes 0 0 62.9 25 26.8 41 0 0 0 0
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APPENDIX G

Enclosure Wall Profile

In this appendix, I provide a topographic map of the enclosure wall and moat in 

the area directly around the profile cut, an elevation profile of the enclosure wall and 

moat through this same area and a profile of the strata in the northeast wall of the cut 

through the enclosure wall.  Characterizations of the strata identified in the enclosure 

wall profile are provided in table G.1. The elevations given in the map and the profile 

drawings are based on the site datum (elv. 100 m) at the center of the site (see Appendix 

D).    

The profile of the enclosure wall identified two distinct construction phases, 

which I have labeled as phase one and two in the strata characterization (see table G.1).  

Both phases contain two types of sediment: a yellow-brown clay and gray clay.  The 

naturally occurring stratigraphic sequence of these two types of sediment is the yellow-

brown clay at the surface with the gray clay below.  In the stratigraphy of the enclosure 

wall the stratigraphic relationship of these two types of sediment has been reversed, 

as a result of their having been dug out of the moat and deposited on its interior 

bank in the order they were removed from the earth.  The fact that the sequence of 

yellow-brown and gray matrix repeats itself in the stratigraphy of the enclosure wall 

suggests that there were two phases of construction.  I have therefore subdivded these 

two types of matrix by construction phase.  The lack of topsoil deposits or cultural 

material between these two construction phases suggest they were deposited in rapid 

succession, likely as part of the same overall construction project.
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Figure G.1 Topographic map of enclosure wall and moat around the profile cut.  Note: 
elevations are based on site datum of 100m; blue line is the profile cut.
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APPENDIX H

Excavation Provenance Designations, Volumes and Profiles

All contexts excavated in the two enclosure wall profile units and the four 

interior test units were given a unique provenance designation number (PD).  Table 

H.1. gives the location of each of these contexts in three dimensions based on the KSAP 

coordinate system and site elevation datum (see Appendix D).  During excavation depth 

measurements were taken at all four corners of the unit or feature, as well as their 

center.  The depth measurements provided in Table H.1. are the center measurements 

only.  This table also gives the original excavation level or feature number, and the 

subsequent stratum designation (see Appendix D for descriptions of the designation 

system).  Salvage Units 01 and 02 were each given a single PD number for the entire 

unit.  The PD numbers are used in descriptions and photographs in the other appendices 

and chapter to identify the provenance of all excavated artifacts.

Following the table of provenance designations, profile drawings from each of 

the interior KSAP test units and tables describing their strata are provided.  The stratum 

number designations in the profiles generally match those in Table H.1., but in some 

cases have been subdivided due to characteristics noted in the profiles. 



452

Ta
bl

e 
H.

1.
 P

ro
ve

na
nc

e 
De

sig
na

tio
ns

 (P
Ds

) f
ro

m
 E

xc
av

ati
on

 U
ni

ts

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
1

RM
PT

-0
1

3
N

A
3/

1
42

22
.7

4E
 / 

66
94

.2
2N

42
21

.5
8E

 / 
66

95
.7

N
42

22
.0

3E
 / 

66
96

.1
9N

42
23

.4
E 

/ 
66

94
.7

N
98

.7
98

.7
0.

0

2
RM

PT
-0

1
4

N
A

4/
1

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.7

98
.7

0.
1

3
RM

PT
-0

1
4

N
A

4/
2

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.7

98
.6

0.
1

4
RM

PT
-0

1
5

N
A

5/
1

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

99
.3

99
.3

0.
0

5
RM

PT
-0

1
4

N
A

4/
3

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.6

98
.5

0.
1

6
RM

PT
-0

1
6

N
A

6/
1

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

99
.3

99
.3

0.
0

7
RM

PT
-0

1
4

N
A

4/
4

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.5

98
.3

0.
2

8
RM

PT
-0

1
7

N
A

7/
1

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

99
.3

99
.3

0.
0

9
RM

PT
-0

1
4

N
A

4/
5

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.3

98
.2

0.
2

10
RM

PT
-0

1
8

N
A

8/
1

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

99
.3

99
.2

0.
1

11
RM

PT
-0

1
4

N
A

4/
6

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.2

98
.2

0.
1

12
RM

PT
-0

1
8

N
A

8/
2

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

99
.2

99
.1

0.
1

13
RM

PT
-0

1
4

N
A

4/
7

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.2

98
.0

0.
1



453

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
14

RM
PT

-0
1

8
N

A
8/

3
42

27
.1

1E
 / 

66
88

.8
1N

42
25

.9
E 

/ 
66

90
.6

N
42

26
.3

8E
 / 

66
90

.7
4N

42
27

.9
E 

/ 
66

89
.2

N
99

.1
99

.0
0.

1

15
RM

PT
-0

1
5

N
A

5/
1

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

98
.0

97
.9

0.
2

16
RM

PT
-0

1
8

N
A

8/
4

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

99
.0

98
.9

0.
1

17
RM

PT
-0

1
6B

N
A

6B
/1

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

97
.9

97
.9

0.
1

18
RM

PT
-0

1
8

N
A

8/
5

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.9

98
.8

0.
2

19
RM

PT
-0

1
6B

N
A

6B
/2

42
22

.7
4E

 / 
66

94
.2

2N
42

21
.5

8E
 / 

66
95

.7
N

42
22

.0
3E

 / 
66

96
.1

9N
42

23
.4

E 
/ 

66
94

.7
N

97
.9

97
.8

0.
1

20
RM

PT
-0

1
8

N
A

8/
6

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.8

98
.8

0.
1

21
RM

PT
-0

1
8

N
A

8/
7

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.8

98
.7

0.
1

22
RM

PT
-0

1
8

N
A

8/
8

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.8

98
.6

0.
1

23
RM

PT
-0

1
11

B
N

A
11

B/
1

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.6

98
.5

0.
1

24
RM

PT
-0

1
11

B
N

A
11

B/
2

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.5

98
.5

0.
1

25
RM

PT
-0

1
11

B
N

A
11

B/
3

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.5

98
.4

0.
1

26
RM

PT
-0

1
11

B
N

A
11

B/
4

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.4

98
.3

0.
1



454

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
27

RM
PT

-0
1

11
B

N
A

11
B/

5
42

27
.1

1E
 / 

66
88

.8
1N

42
25

.9
E 

/ 
66

90
.6

N
42

26
.3

8E
 / 

66
90

.7
4N

42
27

.9
E 

/ 
66

89
.2

N
98

.3
98

.2
0.

2

28
RM

PT
-0

1
11

B
N

A
11

B/
6

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.2

98
.2

0.
1

29
RM

PT
-0

1
11

B
N

A
11

B/
7

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.2

98
.1

0.
2

30
RM

PT
-0

1
14

N
A

14
/1

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

98
.1

97
.9

0.
2

31
RM

PT
-0

1
15

N
A

15
/1

42
27

.1
1E

 / 
66

88
.8

1N
42

25
.9

E 
/ 

66
90

.6
N

42
26

.3
8E

 / 
66

90
.7

4N
42

27
.9

E 
/ 

66
89

.2
N

97
.9

97
.8

0.
1

32
PD

 N
um

be
r N

ot
 U

se
d

33
TP

-0
1

0
N

A
0

39
21

E 
/ 

72
16

N
39

21
E 

/ 
72

18
N

39
23

E 
/ 

72
18

N
39

23
E 

/ 
72

16
N

99
.5

99
.5

0

34
TP

-0
1

1
N

A
1/

1
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
99

.5
99

.4
0.

3

35
TP

-0
1

2
N

A
2/

1
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
99

.4
99

.3
0.

6

36
TP

-0
1

0
N

A
0

39
21

E 
/ 

72
18

N
39

21
E 

/ 
72

20
N

39
23

E 
/ 

72
20

N
39

23
E 

/ 
72

18
N

99
.4

99
.4

0

37
TP

-0
1

0
N

A
0

39
23

E 
/ 

72
18

N
39

23
E 

/ 
72

20
N

39
25

E 
/ 

72
20

N
39

25
E 

/ 
72

18
N

99
.4

99
.4

0

38
SA

LV
-0

1
N

A
N

A
N

A
41

83
.2

7E
 / 

68
18

.0
4N

Se
e 

N
ot

e
99

.1
99

.2
7.

5

39
SA

LV
-0

2
N

A
N

A
N

A
41

06
.8

3E
 / 

67
17

.5
4N

41
06

.4
3E

 / 
67

20
.4

6N
41

09
.2

7E
 / 

67
21

.2
4N

41
09

.5
6E

 / 
67

18
.2

4N
99

.0
97

.4
14

.7

N
ot

e:
 C

oo
rid

in
at

es
 fo

r t
he

 S
E 

co
rn

er
 o

f S
al

va
tio

n 
U

ni
t-0

1 
w

er
e 

co
lle

ct
ed

 u
sin

g 
a 

ha
nd

he
ld

 G
PS

 ra
th

er
 th

an
 th

e 
to

ta
l s

ta
tio

n.
  T

he
 u

ni
t m

ea
su

re
d 

2 
x 

2 
m

 sq
ua

re
, b

ut
 w

as
 n

ot
 a

lig
ne

d 
to

 th
e 

sit
e 

gr
id

.



455

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
40

TP
-0

1
2

N
A

2/
2

39
21

E 
/ 

72
16

N
39

21
E 

/ 
72

18
N

39
23

E 
/ 

72
18

N
39

23
E 

/ 
72

16
N

99
.3

99
.2

0.
6

41
TP

-0
1

0
N

A
0

39
23

E 
/ 

72
16

N
39

23
E 

/ 
72

18
N

39
25

E 
/ 

72
18

N
39

25
E 

/ 
72

16
N

99
.5

99
.5

0

42
TP

-0
1

0
N

A
0

39
23

E 
/ 

72
14

N
39

23
E 

/ 
72

16
N

39
25

E 
/ 

72
16

N
39

25
E 

/ 
72

14
N

99
.5

99
.5

0

43
TP

-0
1

0
N

A
0

39
21

E 
/ 

72
14

N
39

21
E 

/ 
72

16
N

39
23

E 
/ 

72
16

N
39

23
E 

/ 
72

14
N

99
.4

99
.4

0

44
TP

-0
1

0
N

A
0

39
19

E 
/ 

72
14

N
39

19
E 

/ 
72

16
N

39
21

E 
/ 

72
16

N
39

21
E 

/ 
72

14
N

99
.5

99
.5

0

45
TP

-0
1

0
N

A
0

39
19

E 
/ 

72
16

N
39

19
E 

/ 
72

18
N

39
21

E 
/ 

72
18

N
39

21
E 

/ 
72

16
N

99
.4

99
.4

0

46
TP

-0
1

0
N

A
0

39
19

E 
/ 

72
18

N
39

19
E 

/ 
72

20
N

39
21

E 
/ 

72
20

N
39

21
E 

/ 
72

18
N

99
.4

99
.4

0

47
TP

-0
1

3
N

A
3/

1
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
99

.2
99

.1
0.

5

48
TP

-0
1

3
N

A
3/

2
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
99

.1
99

.0
0.

5

49
TP

-0
1

3
N

A
3/

3
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
99

.0
99

.0
0.

4

50
TP

-0
1

3
N

A
3/

4
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
99

.0
98

.9
0.

3

51
TP

-0
1

3
N

A
3/

5
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
98

.9
98

.9
0.

2

52
TP

-0
1

4
N

A
4/

1
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
98

.9
98

.8
0.

3



456

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
53

TP
-0

1
4

N
A

4/
2

39
21

E 
/ 

72
16

N
39

21
E 

/ 
72

18
N

39
23

E 
/ 

72
18

N
39

23
E 

/ 
72

16
N

98
.8

98
.7

0.
5

54
TP

-0
1

4
N

A
4/

3
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
98

.7
98

.7
0.

5

55
TP

-0
1

4
N

A
4/

4
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
98

.7
98

.5
0.

7

56
TP

-0
1

5
N

A
5/

1
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
98

.5
98

.4
0.

6

57
TP

-0
1

1
N

A
1/

1
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
16

N
99

.4
99

.3
0.

4

58
TP

-0
1

2
N

A
2/

1
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
99

.3
99

.3
0.

1

59
TP

-0
1

6
N

A
6/

1
39

21
E 

/ 
72

16
N

39
21

E 
/ 

72
18

N
39

23
E 

/ 
72

18
N

39
23

E 
/ 

72
16

N
98

.4
98

.3
0.

6

60
TP

-0
1

2
N

A
2/

2
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
99

.3
99

.2
0.

2

61
TP

-0
1

3
N

A
3/

1
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
99

.2
99

.2
0.

2

62
TP

-0
1

3
N

A
3/

2
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
99

.2
99

.1
0.

1

63
TP

-0
1

F1
F1

/1
39

22
.6

7E
 / 

72
18

N
39

22
.8

8E
 / 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
99

.1
99

.1
1.

6

64
TP

-0
1

3
N

A
3/

3
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
99

.1
99

.1
0.

2

65
TP

-0
1

F1
F1

/2
39

22
.6

9E
 / 

72
18

N
39

22
.8

8E
 / 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
99

.1
99

.0
0.

0



457

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
66

TP
-0

1
3

N
A

3/
4

39
21

E 
/ 

72
18

N
39

21
E 

/ 
72

20
N

39
23

E 
/ 

72
20

N
39

23
E 

/ 
72

18
N

99
.1

98
.9

0.
4

67
TP

-0
1

3
N

A
3/

5
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
98

.9
98

.9
0.

1

68
TP

-0
1

4
N

A
4/

1
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
98

.9
98

.8
0.

2

69
TP

-0
1

4
N

A
4/

2
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
98

.8
98

.6
0.

3

70
TP

-0
1

4
N

A
4/

3
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
98

.6
98

.5
0.

3

71
TP

-0
1

5
N

A
5/

1
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
98

.5
98

.4
0.

4

72
TP

-0
1

6
N

A
6/

1
39

21
E 

/ 
72

18
N

39
21

E 
/ 

72
20

N
39

23
E 

/ 
72

20
N

39
23

E 
/ 

72
18

N
98

.4
98

.3
0.

2

73
TP

-0
2

0
N

A
0

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

99
.1

99
.1

0

74
TP

-0
2

1
N

A
1

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

99
.1

99
.1

0.
2

75
TP

-0
2

2
N

A
2

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

99
.1

99
0.

4

76
TP

-0
2

3
N

A
3

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

99
98

.9
0.

7

77
TP

-0
2

3
N

A
4

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.9

98
.7

0.
7

78
TP

-0
2

4
N

A
5

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.7

98
.7

0.
4



458

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
79

TP
-0

2
4

N
A

6
39

32
E 

/ 
69

40
N

39
32

E 
/ 

69
42

N
39

34
E 

/ 
69

42
N

39
34

E 
/ 

69
40

N
98

.7
98

.6
0.

4

80
TP

-0
2

5
N

A
7

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.6

98
.5

0.
2

81
TP

-0
2

6
N

A
8

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.5

98
.5

0.
2

82
TP

-0
2

6
F1

1
39

33
.0

7E
 / 

69
40

.8
9N

39
32

.9
9E

 / 
69

41
.0

9N
39

33
.1

5E
 / 

69
41

.2
6N

39
33

.3
2E

 / 
69

41
.1

N
98

.5
98

.4
0.

0

83
TP

-0
2

6
N

A
9

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.5

98
.4

0.
4

84
TP

-0
2

7
N

A
10

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.4

98
.3

0.
2

85
TP

-0
2

7
N

A
11

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.3

98
.2

0.
6

86
TP

-0
2

8
N

A
12

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.2

98
.1

0.
6

87
TP

-0
2

8
N

A
13

39
32

E 
/ 

69
40

N
39

32
E 

/ 
69

42
N

39
34

E 
/ 

69
42

N
39

34
E 

/ 
69

40
N

98
.1

98
.0

0.
4

88
TP

-0
3

0
N

A
0

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.8

98
.8

0

89
TP

-0
3

1
N

A
1

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.8

98
.7

0.
5

90
TP

-0
3

2
N

A
2

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.7

98
.6

0.
5

91
TP

-0
3

3
N

A
3

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.6

98
.5

0.
4



459

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
92

TP
-0

3
4

N
A

4
38

69
E 

/ 
66

33
N

38
69

E 
/ 

66
35

N
38

71
E 

/ 
66

35
N

38
71

E 
/ 

66
33

N
98

.5
98

.5
0.

3

93
TP

-0
3

4
N

A
5

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.5

98
.4

0.
3

94
TP

-0
3

4
N

A
6

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.4

98
.4

0.
1

95
TP

-0
3

5
N

A
7

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.4

98
.3

0.
4

96
TP

-0
3

5
N

A
8

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.3

98
.3

0.
3

97
TP

-0
3

F1
F1

F1
/1

38
69

.7
7E

 / 
66

33
N

38
70

.1
4E

 / 
66

33
.4

4N
38

70
.5

1E
 / 

66
33

.2
1N

38
70

.4
5E

 / 
66

33
N

98
.3

98
.2

0.
0

98
TP

-0
3

F1
F2

F1
/2

38
69

.1
E 

/ 
66

34
.3

1N
38

69
.3

1E
 / 

66
34

.3
6N

38
69

.4
6E

 / 
66

34
.2

5N
38

69
.3

3E
 / 

66
34

.1
3N

98
.3

98
.2

0.
0

99
TP

-0
3

6
N

A
9

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

98
.3

98
.2

0.
5

10
0

TP
-0

3
5

N
A

10
38

69
E 

/ 
66

33
N

38
69

E 
/ 

66
35

N
39

71
E 

/ 
66

35
N

39
71

E 
/ 

66
33

N
98

.2
98

.1
0.

6

10
1

TP
-0

3
6

N
A

11
38

69
E 

/ 
66

33
N

38
69

E 
/ 

66
35

N
39

71
E 

/ 
66

35
N

39
71

E 
/ 

66
33

N
98

.1
97

.9
0.

6

10
2

TP
-0

3
6

N
A

12
38

69
E 

/ 
66

33
N

38
69

E 
/ 

66
35

N
39

71
E 

/ 
66

35
N

39
71

E 
/ 

66
33

N
97

.9
97

.9
0.

6

10
3

TP
-0

3
6

N
A

13
38

69
E 

/ 
66

33
N

38
69

E 
/ 

66
35

N
39

71
E 

/ 
66

35
N

39
71

E 
/ 

66
33

N
97

.9
97

.8
0.

6

10
4

TP
-0

3
6

N
A

14
38

69
E 

/ 
66

33
N

38
69

E 
/ 

66
35

N
39

71
E 

/ 
66

35
N

39
71

E 
/ 

66
33

N
97

.8
97

.7
0.

7



460

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
10

5
TP

-0
3

7
N

A
15

38
69

E 
/ 

66
33

N
38

69
E 

/ 
66

35
N

38
71

E 
/ 

66
35

N
38

71
E 

/ 
66

33
N

97
.7

97
.6

0.
5

10
6

TP
-0

4
0

N
A

0
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
99

.3
99

.3
0

10
7

TP
-0

4
0

N
A

0
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
99

.9
99

.9
0

10
8

TP
-0

4
1

N
A

1
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
99

.9
99

.8
0.

5

10
9

TP
-0

4
1

N
A

1
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
99

.3
99

.2
0.

6

11
0

TP
-0

4
2

N
A

2
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
99

.8
99

.6
1.

0

11
1

TP
-0

4
2

N
A

2
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
99

.2
99

.1
0.

7

11
2

TP
-0

4
2

N
A

3
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
99

.6
99

.1
2.

2

11
3

TP
-0

4
2

N
A

3
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

76
.8

E 
/ 

69
25

N
36

76
.7

E 
/ 

69
23

N
99

.2
99

.1
0.

2

11
4

TP
-0

4
2

N
A

4
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
99

.1
99

.1
0.

2

11
5

TP
-0

4
3

N
A

4
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
99

.1
98

.9
0.

4

11
6

TP
-0

4
3

N
A

5
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
99

.1
99

.0
0.

6

11
7

TP
-0

4
3

N
A

5
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.9
98

.9
0.

6



461

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
11

8
TP

-0
4

3
N

A
6

36
74

E 
/ 

69
23

N
36

74
E 

/ 
69

25
N

36
76

E 
/ 

69
25

N
36

76
E 

/ 
69

23
N

99
.0

98
.9

0.
5

11
9

TP
-0

4
4

N
A

6
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.9
98

.8
0.

6

12
0

TP
-0

4
4

N
A

7
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.9
98

.8
0.

4

12
1

TP
-0

4
4

N
A

7
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.8
98

.7
0.

6

12
2

TP
-0

4
4

N
A

8
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.8
98

.7
0.

5

12
3

TP
-0

4
5

N
A

8
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.7
98

.6
0.

4

12
4

TP
-0

4
5

N
A

9
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.7
98

.6
0.

5

12
5

TP
-0

4
6

Su
rf

ac
e 

1
Su

rf
ac

e 
1

36
76

E 
/ 

69
23

N
36

76
E 

/ 
69

25
N

36
78

E 
/ 

69
25

N
36

78
E 

/ 
69

23
N

98
.6

98
.6

0

12
6

TP
-0

4
6

Su
rf

ac
e 

1
Su

rf
ac

e 
1

36
74

E 
/ 

69
23

N
36

74
E 

/ 
69

25
N

36
76

E 
/ 

69
25

N
36

76
E 

/ 
69

23
N

98
.6

98
.6

0

12
7

TP
-0

4
6

N
A

9
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.6
98

.6
0.

0

12
8

TP
-0

4
6

N
A

10
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.6
98

.6
0.

0

12
9

TP
-0

4
6

N
A

10
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.6
98

.5
0.

6

13
0

TP
-0

4
6

N
A

11
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.6
98

.5
0.

5



462

Ta
bl

e 
H.

1.
 c

on
tin

ue
d

(c
on

tin
ue

d)

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
13

1
TP

-0
4

6
N

A
11

36
76

E 
/ 

69
23

N
36

76
E 

/ 
69

25
N

36
78

E 
/ 

69
25

N
36

78
E 

/ 
69

23
N

98
.5

98
.4

0.
5

13
2

TP
-0

4
6

N
A

12
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.5
98

.4
0.

4

13
3

TP
-0

4
F1

F1
/1

36
75

.7
4E

 / 
69

23
N

36
76

.2
5E

 / 
69

23
.2

N
36

76
.5

8E
 / 

69
23

.2
4N

36
76

.7
6E

 / 
69

23
N

98
.4

98
.3

0.
0

13
4

TP
-0

4
7

N
A

13
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.4
98

.3
0.

5

13
5

TP
-0

4
7

N
A

12
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.4
98

.3
0.

5

13
6

TP
-0

4
F1

F1
/2

36
75

.7
4E

 / 
69

23
N

36
76

.2
5E

 / 
69

23
.2

N
36

76
.5

8E
 / 

69
23

.2
4N

36
76

.7
6E

 / 
69

23
N

98
.3

98
.2

0.
0

13
7

TP
-0

4
7

N
A

13
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.3
98

.2
0.

6

13
8

TP
-0

4
7

N
A

14
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.3
98

.2
0.

5

13
9

TP
-0

4
F1

F1
F1

/3
36

75
.9

5E
 / 

69
23

N
36

76
.3

E 
/ 

69
23

.3
1N

36
76

.4
5E

 / 
69

23
.3

1N
36

76
.5

8E
 / 

69
23

N
98

.2
98

.2
0.

0

14
0

TP
-0

4
F1

F1
/4

36
75

.9
5E

 / 
69

23
N

36
76

.3
E 

/ 
69

23
.3

1N
36

76
.4

5E
 / 

69
23

.3
1N

36
76

.5
8E

 / 
69

23
N

98
.2

98
.1

0.
0

14
1

TP
-0

4
7

N
A

14
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.2
98

.1
0.

2

14
2

TP
-0

4
8

N
A

15
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.2
98

.1
0.

5

14
3

TP
-0

4
F1

F1
/4

B
36

76
.4

8E
 / 

69
23

N
36

77
E 

/ 
69

23
.3

2N
36

77
.2

E 
/ 

69
23

.2
6N

36
77

.5
E 

/ 
69

23
N

98
.2

98
.1

0.
0



463

PD
Ar

ea
St

ra
tu

m
Fe

at
ur

e 
N

o.
Ex

ca
va

tio
n 

Le
ve

l
SW

 C
or

ne
r 

Co
or

d.
 

N
W

 C
or

ne
r 

Co
or

d.
 

N
E 

Co
rn

er
 

Co
or

d.
 

SE
 C

or
ne

r 
Co

or
d.

 
To

p 
El

ev
ati

on
Bo

tt
om

 
El

ev
ati

on
Vo

lu
m

e 
(m

3)
14

4
TP

-0
4

F1
F1

F1
/5

36
76

.0
2E

 / 
69

23
N

36
76

.9
E 

/ 
69

23
.3

3N
36

77
.2

E 
/ 

69
23

.3
2N

36
77

.5
E 

/ 
69

23
N

98
.1

98
.0

0.
0

14
5

TP
-0

4
8

N
A

15
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.1
98

.0
0.

4

14
6

TP
-0

4
8

N
A

16
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.1
98

.0
0.

5

14
7

TP
-0

4
F1

F1
/6

36
76

.0
2E

 / 
69

23
N

36
76

.2
E 

/ 
69

23
.2

2N
36

77
E 

/ 
69

23
.3

6N
36

77
.5

E 
/ 

69
23

N
98

.0
98

.0
0.

0

14
8

TP
-0

4
8

N
A

17
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
98

.0
97

.9
0.

5

14
9

TP
-0

4
8

N
A

16
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
98

.0
97

.9
0.

6

15
0

TP
-0

4
8

N
A

18
36

74
E 

/ 
69

23
N

36
74

E 
/ 

69
25

N
36

76
E 

/ 
69

25
N

36
76

E 
/ 

69
23

N
97

.9
97

.8
0.

6

15
1

TP
-0

4
8

N
A

17
36

76
E 

/ 
69

23
N

36
76

E 
/ 

69
25

N
36

78
E 

/ 
69

25
N

36
78

E 
/ 

69
23

N
97

.9
97

.8
0.

6

Ta
bl

e 
H.

1.
 c

on
tin

ue
d



464

98
.5

98
.6

98
.7

98
.8

98
.9

99
.0

99
.1

99
.2

99
.3

99
.4

99
.4

8

98
.4

 

98
.3

3 

D
at

um
 

El
ev

. (
m

)

E 
39

23
N

 7
21

9
E 

39
23

N
 7

21
6

E 
39

23
N

 7
21

8
E 

39
23

N
 7

21
7

98
.5

98
.6

98
.7

98
.8

98
.9

99
.0

99
.1

99
.2

99
.3

99
.4

98
.4

 

D
at

um
 

El
ev

. (
m

)

W
el

l d
e�

ne
d 

Bo
un

da
ry

D
i�

us
e 

Bo
un

da
ry

Ex
ca

va
tio

n 
Bo

un
da

ry

Ea
rt

he
nw

ar
e 

Sh
er

d

Fa
un

a

G
ro

un
d 

st
on

e 
(s

ad
dl

e 
qu

er
n)

1
St

ra
tu

m
 o

r 
Fe

at
ur

e 
N

o.

50
 c

m
0

q

q

1

2

3

4

5

6

7

F.1

Fi
gu

re
 H

.1
. T

P-
01

 e
as

t w
al

l p
ro

fil
e



465

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Bo

un
da

ry
Di

st
ur

ba
nc

es
Cu

ltu
ra

l m
at

er
ia

ls
In

te
rp

re
ta

tio
n

1
Br

ow
n 

(1
0Y

R 
5/

3)
Ve

ry
 d

ar
k 

gr
ay

 
(1

0Y
R 

3/
1)

cl
ay

 lo
am

; m
od

er
at

e 
co

m
pa

cti
on

; d
ry

 a
nd

 
fr

ia
bl

e;
 c

oa
rs

e 
bl

oc
ky

 
st

ru
ct

ur
e

ve
ry

 d
iff

us
e 

be
lo

w
fir

ed
 c

la
y 

fr
ag

m
en

ts
; 

sm
al

l r
oo

ts

a 
fe

w
 sm

al
l e

ar
th

en
w

ar
e 

sh
er

ds
 a

nd
 b

on
e 

fr
ag

m
en

ts

to
ps

oi
l/p

lo
w

 
zo

ne

2
Br

ow
n 

(1
0Y

R 
5/

3)
Ve

ry
 d

ar
k 

gr
ay

 
(1

0Y
R 

3/
1)

sa
m

e 
as

 a
bo

ve
 b

ut
 le

ss
 

fr
ia

bl
e

ve
ry

 d
iff

us
e 

ab
ov

e;
 d

iff
us

e 
be

lo
w

fir
ed

 c
la

y 
fr

ag
m

en
ts

; 
sm

al
l r

oo
ts

sa
m

e 
as

 a
bo

ve
 w

ith
 

ch
ar

co
al

 fr
ag

m
en

ts
fil

l

Fe
at

ur
e 

1
Da

rk
 g

ra
yi

sh
 

br
ow

n 
(1

0Y
R 

4/
2)

Ve
ry

 d
ar

k 
gr

ay
 

(1
0Y

R 
3/

1)
cl

ay
 lo

am
; h

ar
d 

co
m

pa
cti

on
; c

oa
rs

e 
bl

oc
ky

 st
ru

ct
ur

e

di
ffu

se
 a

bo
ve

 a
nd

 
be

lo
w

ab
un

da
nt

 
fir

ed
 c

la
y 

fr
ag

m
en

ts
; 

sm
al

l r
oo

ts

ab
un

da
nt

 sm
al

l t
o 

m
ed

iu
m

 sh
er

ds
 a

nd
 b

on
e 

fr
ag

m
en

ts
; c

ha
rc

oa
l 

fr
ag

m
en

ts
; D

va
ra

va
ti 

sa
dd

le
 q

ue
rn

po
ss

ib
ly

 a
n 

in
fo

rm
al

 p
it 

or
 

lo
w

 ly
in

g 
ar

ea
 

in
 m

id
de

n

3
Da

rk
 g

ra
yi

sh
 

br
ow

n 
(1

0Y
R 

4/
2)

Ve
ry

 d
ar

k 
gr

ay
 

(1
0Y

R 
3/

1)
sil

ty
 c

la
y;

 c
om

pa
ct

; 
m

ed
. t

o 
co

ar
se

 b
lo

ck
y 

st
ru

ct
ur

e

di
ffu

se
 a

bo
ve

; 
m

od
er

at
el

y 
w

el
l 

de
fin

ed
 b

el
ow

ab
un

da
nt

 
fir

ed
 c

la
y 

fr
ag

m
en

ts
 

an
d 

; s
m

al
l 

to
 m

ed
iu

m
 

ro
ot

s

ab
un

da
nt

 sm
al

l t
o 

m
ed

iu
m

 sh
er

ds
 a

nd
 b

on
e 

fr
ag

m
en

ts
; c

ha
rc

oa
l 

fr
ag

m
en

ts

fil
l w

ith
 se

rie
s 

of
 e

ph
em

er
al

 
su

rf
ac

es

4A
Br

ow
n 

(1
0Y

R 
5/

3)
 

m
ott

le
d 

w
ith

 
gr

ay
ish

 b
ro

w
n 

(2
.5

Y 
5/

2)

Ve
ry

 d
ar

k 
gr

ay
ish

 
br

ow
n 

(1
0Y

R 
3/

2)
sil

ty
 c

la
y;

 c
om

pa
ct

; 
m

ed
. b

lo
ck

y 
st

ru
ct

ur
e

m
od

er
at

el
y 

w
el

l 
de

fin
ed

 a
bo

ve
; 

di
ffu

se
 b

el
ow

sm
al

l r
oo

ts
a 

fe
w

 sm
al

l s
he

rd
s a

nd
 

ve
ry

 sm
al

l b
on

e 
fr

ag
m

en
ts

lo
w

 d
en

sit
y 

fil
l o

r n
at

ur
al

 
w

ith
 in

tr
us

iv
e 

ar
tif

ac
ts

 
4B

Gr
ay

ish
 b

ro
w

n 
(2

.5
Y 

5/
2)

 li
gh

tly
 

m
ott

le
d 

w
ith

 
br

ow
n 

(1
0Y

R 
5/

3)

Ve
ry

 d
ar

k 
gr

ay
ish

 
br

ow
n 

(1
0Y

R 
3/

2)
sil

ty
 c

la
y;

 c
om

pa
ct

; 
m

ed
. b

lo
ck

y 
st

ru
ct

ur
e;

 
m

or
e 

ev
en

ly
 so

rt
ed

 th
an

 
4A

di
ffu

se
 a

bo
ve

 a
nd

 
be

lo
w

Fi
re

d 
cl

ay
 

fr
ag

m
en

ts
; 

sm
al

l r
oo

ts

a 
fe

w
 sm

al
l s

he
rd

s a
nd

 
ve

ry
 sm

al
l b

on
e 

fr
ag

m
en

ts
na

tu
ra

l w
ith

 a
 

fe
w

 in
tr

us
iv

e 
ar

tif
ac

ts
 

Ta
bl

e 
H.

2.
 T

P-
01

 p
ro

fil
e 

st
ra

ta
 c

ha
ra

ct
er

iza
tio

ns

(c
on

tin
ue

d)



466

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Bo

un
da

ry
Di

st
ur

ba
nc

es
Cu

ltu
ra

l m
at

er
ia

ls
In

te
rp

re
ta

tio
n

5
Br

ow
n 

(1
0Y

R 
4/

3)
 

to
 d

ar
k 

ye
llo

w
ish

 
br

ow
n 

(1
0Y

R 
4/

4)
 

he
av

ily
 m

ott
le

d 
w

ith
 fl

ec
ks

 o
f 

ye
llo

w
ish

 b
ro

w
n 

(1
0Y

R 
5/

8)

sa
m

e 
as

 d
ry

 
M

un
se

ll
cl

ay
; c

em
en

te
d 

co
m

pa
cti

on
; c

oa
rs

e 
bl

oc
ky

 st
ru

ct
ur

e

di
ffu

se
 a

bo
ve

 a
nd

 
be

lo
w

fir
ed

 c
la

y 
fr

ag
m

en
ts

 
ve

ry
 fe

w
 sm

al
l s

he
rd

s a
nd

 
sm

al
l b

on
e 

fr
ag

m
en

ts
na

tu
ra

l w
ith

 a
 

fe
w

 in
tr

us
iv

e 
ar

tif
ac

ts
 

6
sa

m
e 

as
 a

bo
ve

 
w

ith
 m

or
e 

m
ott

lin
g

sa
m

e 
as

 a
bo

ve
 

w
ith

 m
or

e 
m

ott
lin

g

sa
m

e 
as

 a
bo

ve
 w

ith
 

m
or

e 
m

ott
lin

g
di

ffu
se

 a
bo

ve
st

er
ile

na
tu

ra
l 

Ta
bl

e 
H.

2.
 c

on
tin

ue
d



467

D
at

um
 

El
ev

. (
m

)

E 
39

34
N

 6
94

0
E 

39
32

N
 6

94
0

98
.1

0

98
.2

0

98
.3

0

98
.4

0

98
.5

0

98
.6

0

98
.7

0

98
.8

0

98
.9

0

99
.0

0

98
.0

3 

D
at

um
 

El
ev

. (
m

)

99
.1

0
99

.1
4

98
.1

0

98
.2

0

98
.3

0

98
.4

0

98
.5

0

98
.6

0

98
.7

0

98
.8

0

98
.9

0

99
.0

0

98
.0

3 

99
.1

0
99

.1
5

W
el

l d
e�

ne
d 

Bo
un

da
ry

D
i�

us
e 

Bo
un

da
ry

Ex
ca

va
tio

n 
Bo

un
da

ry

Ea
rt

he
nw

ar
e 

Sh
er

d

Ro
ot

1
St

ra
tu

m
 N

o.

1

2

3
3B

3C

4A
4A

3

4B
4C

4C

5/
6

   
 

7    
 

8 50
 c

m
0

Fi
gu

re
 H

.2
. T

P-
02

 so
ut

h 
w

al
l p

ro
fil

e



468

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Bo

un
da

ry
Di

st
ur

ba
nc

es
Cu

ltu
ra

l 
m

at
er

ia
ls

In
te

rp
re

ta
tio

n

1
Br

ow
n 

(1
0 

YR
 4

/3
)

Ve
ry

 d
ar

k 
gr

ay
ish

 b
ro

w
n 

(1
0Y

R 
3/

2)

cl
ay

 lo
am

; m
od

er
at

e 
co

m
pa

cti
on

w
el

l d
efi

ne
d 

be
lo

w
sm

al
l fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; s
m

al
l 

ro
ot

s

no
ne

 v
isi

bl
e 

in
 

pr
ofi

le
to

ps
oi

l

2
Da

rk
 g

ra
yi

sh
 

br
ow

n 
(1

0Y
R 

4/
2)

Ve
ry

 d
ar

k 
gr

ay
 

(1
0Y

R 
3/

1)
cl

ay
 lo

am
; m

od
er

at
e 

co
m

pa
cti

on
; s

tic
ky

; p
la

sti
c;

 
cl

ac
ite

 in
cl

us
io

ns
 (<

1 
m

m
; 3

%
)

w
el

l d
efi

ne
d 

ab
ov

e 
an

d 
be

lo
w

sm
al

l t
o 

m
ed

. c
la

y 
fr

ag
m

en
ts

; s
m

al
l 

to
 m

ed
. R

oo
ts

no
ne

 v
isi

bl
e 

in
 

pr
ofi

le
lo

w
 d

en
sit

y 
fil

l

3A
Br

ow
n 

(1
0Y

R 
5/

3)
Ve

ry
 d

ar
k 

gr
ay

ish
 b

ro
w

n 
(1

0Y
R 

3/
2)

cl
ay

 lo
am

; h
ar

d 
co

m
pa

cti
on

; 
sti

ck
y;

 p
la

sti
c;

 c
la

ci
te

 
in

cl
us

io
ns

 (<
1 

m
m

; 3
%

)

w
el

l d
efi

ne
d 

ab
ov

e 
an

d 
w

ith
 

st
ra

t 3
B;

 d
iff

us
e 

bo
un

da
ry

 w
ith

 
st

ra
t 3

C

sm
al

l c
la

y 
fr

ag
m

en
ts

; s
m

al
l 

to
 m

ed
. R

oo
ts

no
ne

 v
isi

bl
e 

in
 

pr
ofi

le
lo

w
 d

en
sit

y 
fil

l

3B
St

ro
ng

 b
ro

w
n 

(7
.5

YR
 4

/6
)

Da
rk

 b
ro

w
n 

(7
.5

 Y
R 

3/
4)

sil
ty

 c
la

y;
 m

od
. t

o 
ha

rd
 

co
m

pa
cti

on
; s

tic
ky

; p
la

sti
c;

 
ca

lc
ite

 in
cl

us
io

ns
 (<

1m
m

; 1
%

)

w
el

l d
efi

ne
d 

ab
un

da
nt

 m
ed

 
to

 la
rg

e 
fir

ed
 c

la
y 

fr
ag

m
en

ts
; m

ed
. 

Ro
ot

s

a 
fe

w
 sm

al
l 

fle
ck

s o
f 

ch
ar

co
al

 
(n

at
ur

al
?)

lo
w

 d
en

sit
y 

fil
l w

ith
 

bu
rn

in
g

3C
Br

ow
n 

(1
0Y

R 
4/

3)
Da

rk
 b

ro
w

n 
(7

.5
 Y

R 
3/

3)
sa

nd
y 

cl
ay

 w
ith

 si
lt;

 c
al

ci
te

 
in

cl
us

io
ns

 (<
1 

m
m

; 2
%

); 
su

ba
ng

ua
lr 

qu
ar

tz
ite

 g
ra

ve
l 

(s
om

er
ou

nd
ed

 c
om

pl
et

el
y;

 1
-3

 
m

m
; 7

%
)

w
el

l d
efi

ne
d 

w
ith

 
3B

 a
nd

 3
C;

 d
iff

us
e 

w
ith

 4
A 

an
d 

4B

sm
al

l t
o 

m
ed

. 
Fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; s
m

al
l-

m
ed

. R
oo

ts

a 
fe

w
 sm

al
l 

(<
1 

cm
 

ea
rt

he
nw

ar
e 

sh
er

ds

lo
w

 d
en

sit
y 

fil
l

4A
Br

ow
n 

(1
0Y

R 
5/

3)
Ve

ry
 d

ar
k 

gr
ay

ish
 b

ro
w

n 
(1

0Y
R 

3/
2)

sa
m

e 
as

 3
C

di
ffu

se
  

ve
ry

 fe
w

 sm
al

l 
fir

ed
 c

la
y 

fr
ag

m
en

ts

no
ne

 v
isi

bl
e 

in
 

pr
ofi

le
lo

w
 d

en
sit

y 
fil

l

4B
Br

ow
n 

(1
0Y

R 
4/

3)
Da

rk
 b

ro
w

n 
(7

.5
 Y

R 
3/

3)
sa

m
e 

as
 3

C 
w

ith
 m

or
e 

gr
av

el
 

(s
ub

an
gu

la
r q

ua
rt

zit
e 

gr
av

el
 

1-
3m

m
; 1

0-
25

%
)

di
ffu

se
  

ve
ry

 fe
w

 sm
al

l 
fir

ed
 c

la
y 

fr
ag

m
en

ts

no
ne

 v
isi

bl
e 

in
 

pr
ofi

le
in

fo
rm

al
 g

ra
ve

l 
pa

vi
ng

 fi
ll/

su
rf

ac
e?

Ta
bl

e 
H.

3.
 T

P-
02

 p
ro

fil
e 

st
ra

ta
 c

ha
ra

ct
er

iza
tio

ns

(c
on

tin
ue

d)



469

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Bo

un
da

ry
Di

st
ur

ba
nc

es
Cu

ltu
ra

l 
m

at
er

ia
ls

In
te

rp
re

ta
tio

n

4C
Br

ow
n 

(1
0Y

R 
5/

3)
Ve

ry
 d

ar
k 

gr
ay

ish
 b

ro
w

n 
(1

0Y
R 

3/
2)

sa
m

e 
as

 3
C 

w
ith

 m
or

e 
gr

av
el

 
(s

ub
an

gu
la

r q
ua

rt
zit

e 
gr

av
el

 
1-

3m
m

; 1
0-

25
%

)

di
ffu

se
  

ve
ry

 fe
w

 sm
al

l 
fir

ed
 c

la
y 

fr
ag

m
en

ts

no
ne

 v
isi

bl
e 

in
 

pr
ofi

le
in

fo
rm

al
 g

ra
ve

l 
pa

vi
ng

 fi
ll/

su
rf

ac
e?

 
or

 p
re

-s
ett

le
m

en
t 

riv
er

in
e 

de
po

sit
5/

6
Br

ow
n 

(1
0Y

R 
5/

3)
Da

rk
 g

ra
yi

sh
 

br
ow

n 
(1

0Y
R 

4/
2)

sa
nd

y 
cl

ay
 w

ith
 si

lt;
 c

al
ci

te
 

in
cl

us
io

ns
 (<

1 
m

m
; 5

%
); 

su
ba

ng
ua

lr 
qu

ar
tz

ite
 g

ra
ve

l 
(s

om
e 

ro
un

de
d 

co
m

pl
et

el
y;

 
1-

3 
m

m
; 5

%
)

di
ffu

se
  

ve
ry

 fe
w

 sm
al

l 
fir

ed
 c

la
y 

fr
ag

m
en

ts

st
er

ile
na

tu
ra

l

7
Ye

llo
w

ish
 b

ro
w

n 
(1

0Y
R 

5/
4)

Br
ow

n 
(1

0Y
R 

4/
3)

sil
ty

 c
la

y;
 h

ar
d 

co
m

pa
cti

on
; 

ca
lc

ite
 in

cl
us

io
ns

 (<
1m

m
; 1

%
)

di
ffu

se
  

sm
al

l t
o 

m
ed

. 
Fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; s
m

al
l-

m
ed

. R
oo

ts

st
er

ile
na

tu
ra

l

8
Ye

llo
w

ish
 b

ro
w

n 
(1

0Y
R 

5/
6)

 
sli

gh
t m

ott
lin

g 
w

ith
 y

el
lo

w
ish

 
br

ow
n 

(1
0Y

R 
5/

4 
&

 
10

YR
 5

/8
)

Da
rk

 y
el

lo
w

ish
 

br
ow

n 
(1

0Y
R 

4/
4)

 
sli

gh
t m

ott
lin

g 
w

ith
 y

el
lo

w
ish

 
br

ow
n 

(1
0Y

R 
5/

4 
&

 
10

YR
 5

/8
)

cl
ay

; h
ar

d 
co

m
pa

cti
on

; s
tic

ky
 

an
d 

pl
as

tic
di

ffu
se

  
a 

fe
w

 sm
al

l f
ra

g 
of

 fi
re

d 
cl

ay
; 

sm
al

l r
oo

ts

st
er

ile
na

tu
ra

l

Ta
bl

e 
H.

3.
 c

on
tin

ue
d



470

Fi
gu

re
 H

.3
. T

P-
03

 e
as

t w
al

l p
ro

fil
e

D
at

um
 

El
ev

. (
m

)

E 
38

71
N

 6
63

5
E 

38
71

N
 6

63
3

97
.7

0

97
.8

0

97
.9

0

98
.0

0

98
.1

0

98
.2

0

98
.3

0

98
.3

0

98
.5

0

98
.6

0

97
.6

1 

D
at

um
 

El
ev

. (
m

)

98
.7

0

98
.8

0 

97
.7

0

97
.8

0

97
.9

0

98
.0

0

98
.1

0

98
.2

0

98
.3

0

98
.3

0

98
.5

0

98
.6

0

97
.6

0 

98
.7

0

98
.7

9 

W
el

l d
e�

ne
d 

Bo
un

da
ry

D
i�

us
e 

Bo
un

da
ry

Ex
ca

va
tio

n 
Bo

un
da

ry

Fa
un

a
Ea

rt
he

nw
ar

e 
Sh

er
d

Ro
ot

Br
ic

k
1

St
ra

tu
m

 N
o.

50
 c

m
0

1

2

3

4

5

6

7



471

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Bo

un
da

ry
Di

st
ur

ba
nc

es
Cu

ltu
ra

l 
m

at
er

ia
ls

In
te

rp
re

ta
tio

n

1
Da

rk
 g

ra
yi

sh
 b

ro
w

n 
(1

0Y
R 

4/
2)

Ve
ry

 d
ar

k 
gr

ay
 

(1
0Y

R 
3/

1)
lo

am
; m

od
er

at
e 

co
m

pa
cti

on
; w

el
l s

or
te

d,
 n

ot
 

bl
oc

ky
; c

al
ci

te
 (<

1 
m

m
; 5

%
)

ve
ry

 d
iff

us
e 

be
lo

w
sm

al
l r

oo
ts

no
ne

 in
 p

ro
fil

e
to

ps
oi

l

2
da

rk
 g

ra
yi

sh
 b

ro
w

n 
(1

0Y
R 

4/
2)

Ve
ry

 d
ar

k 
gr

ay
 

(1
0Y

R 
3/

1)
sil

ty
 c

la
y;

 m
od

 to
 h

ar
d 

co
m

pa
cti

on
; m

ed
. B

lo
ck

y 
st

ru
ct

ur
e;

 c
al

ci
te

 in
cl

us
io

ns
 

(<
1m

m
; 3

%
)

di
ffu

se
 a

bo
ve

 
an

d 
be

lo
w

fir
ed

 c
la

y 
fr

ag
m

en
ts

; 
ro

ot
s

lo
w

 d
en

sit
y 

of
 

sm
al

l s
he

rd
s

ov
er

bu
rd

en

3
Da

rk
 g

ra
yi

sh
 b

ro
w

n 
(1

0Y
R 

4/
2)

da
rk

 g
ra

yi
sh

 
br

ow
n 

(2
.5

Y 
4/

2)
 

to
 g

ra
yi

sh
 b

ro
w

n 
(2

.5
Y 

5/
2)

sil
ty

 c
la

y;
 h

ar
d 

co
m

pa
cti

on
; 

m
ed

. t
o 

co
ar

se
 b

lo
ck

y 
st

ru
ct

ur
e;

 c
al

ci
te

 in
cl

us
io

ns
 

(<
1 

m
m

; 1
-2

 %
)

di
ffu

se
 a

bo
ve

 
an

d 
be

lo
w

sm
al

l t
o 

m
ed

. 
Fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; 
sm

al
l t

o 
m

ed
. 

Ro
ot

s

ab
un

da
nt

 
ea

rt
he

nw
ar

e 
sh

er
ds

 (1
 c

m
 - 

8 
cm

; s
om

e 
of

 
w

hi
ch

 a
re

 ly
in

g 
fla

t)

fil
l w

ith
 

ep
he

m
er

al
 

su
rf

ac
es

4
Gr

ay
ish

 b
ro

w
n 

(2
.5

Y 
5/

2)
 

w
ith

 fa
in

t m
ott

le
s (

0.
5 

- 1
 

cm
) o

f l
ig

ht
 y

el
lo

w
ish

 b
ro

w
n 

(2
.5

Y 
6/

4)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
sil

ty
 c

la
y;

 h
ar

d 
co

m
pa

cti
on

; 
m

ed
. t

o 
co

ar
se

 b
lo

ck
y 

st
ru

ct
ur

e;
 c

al
ci

te
 in

cl
us

io
ns

 
(<

1 
m

m
; 3

 %
)

di
ffu

se
 a

bo
ve

 
an

d 
be

lo
w

sm
al

l 
fir

ed
 c

la
y 

fr
ag

m
en

ts
; 

sm
al

l r
oo

ts

a 
fe

w
 sm

al
l 

ea
rt

he
nw

ar
e 

sh
er

ds

fil
l

5
Li

gh
t y

el
lo

w
ish

 b
ro

w
n 

(2
.5

Y 
6/

3)
 to

 o
liv

e 
br

ow
n 

(2
.5

Y 
5/

3)
 w

ith
 d

iff
us

e 
m

ott
le

s (
0.

5 
- 1

 c
m

) o
f l

ig
ht

 
ye

llo
w

ish
 b

ro
w

n 
(2

.5
Y 

6/
4)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
sil

ty
 c

la
y;

 h
ar

d 
co

m
pa

cti
on

; 
m

ed
. b

lo
ck

y 
st

ru
ct

ur
e;

 
ca

lc
ite

 in
cl

us
io

ns
 (<

1m
m

; 
1%

)

di
ffu

se
 

ab
ov

e;
 v

er
y 

di
ffu

se
 b

el
ow

sm
al

l r
oo

ts
no

ne
 in

 p
ro

fil
e

fil
l w

ith
 lo

w
 

de
ns

ity
 o

f 
ar

tif
ac

ts

6
Li

gh
t y

el
lo

w
ish

 b
ro

w
n 

(2
.5

Y 
6/

4)
 w

ith
 d

iff
us

e 
m

ott
le

s (
0.

5 
- 1

 c
m

) g
ra

yi
sh

 
br

ow
n 

(2
.5

Y 
5/

2)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
cl

ay
; h

ar
d 

co
m

pa
cti

on
; 

fin
e 

bl
oc

ky
 st

ru
ct

ur
e 

to
 c

on
so

lid
at

ed
; c

al
ci

te
 

in
cl

us
io

ns
 (<

1m
m

; 1
%

); 
su

ba
ng

ul
ar

 la
te

rit
e 

in
cl

us
io

ns
 (2

-8
 m

m
 5

-7
%

)

ve
ry

 d
iff

us
e 

ab
ov

e 
an

d 
be

lo
w

sm
al

l r
oo

ts
no

ne
 in

 p
ro

fil
e

na
tu

ra
l w

ith
 a

 
fe

w
 in

tr
us

iv
e 

sh
er

ds

Ta
bl

e 
H.

4.
 T

P-
03

 p
ro

fil
e 

st
ra

ta
 c

ha
ra

ct
er

iza
tio

ns

(c
on

tin
ue

d)



472

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Bo

un
da

ry
Di

st
ur

ba
nc

es
Cu

ltu
ra

l 
m

at
er

ia
ls

In
te

rp
re

ta
tio

n

7
Li

gh
t y

el
lo

w
ish

 b
ro

w
n 

(2
.5

Y 
6/

4)
 w

ith
 v

er
y 

di
ffu

se
 

m
ott

le
s (

0.
5 

- 1
 c

m
) g

ra
yi

sh
 

br
ow

n 
(2

.5
Y 

5/
2)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
cl

ay
; h

ar
d 

co
m

pa
cti

on
; 

co
ns

ol
id

at
ed

; c
al

ci
te

 
in

cl
us

io
ns

 (<
1m

m
; 1

%
); 

su
ba

ng
ul

ar
 la

te
rit

e 
in

cl
us

io
ns

 (2
-8

 m
m

 5
-7

%
)

ve
ry

 d
iff

us
e 

ab
ov

e 
sm

al
l r

oo
ts

st
er

ile
na

tu
ra

l w
ith

 a
 

fe
w

 in
tr

us
iv

e 
sh

er
ds

Ta
bl

e 
H.

4.
 c

on
tin

ue
d



473

Fi
gu

re
 H

.4
. T

P-
04

 so
ut

h 
w

al
l p

ro
fil

e

D
at

um
 

El
ev

. (
m

)

E 
36

78
N

 6
92

3
E 

36
74

N
 6

92
3

E 
36

76
N

 6
92

3

98
.5

0

98
.6

0

98
.7

0

98
.8

0

98
.9

0

99
.0

0

99
.1

0

99
.1

9

98
.4

0 

D
at

um
 

El
ev

. (
m

)

97
.9

0

98
.0

0

98
.1

0

98
.2

0

98
.3

0

97
.8

2 

98
.5

0

98
.6

0

98
.7

0

98
.8

0

98
.9

0

99
.0

0

99
.1

0

99
.2

0

99
.3

0

99
.4

0

98
.4

0 

97
.9

0

98
.0

0

98
.1

0

98
.2

0

98
.3

0

97
.8

2 

99
.5

0

99
.6

0

99
.7

0

99
.8

0

99
.9

0

10
0.

00
10

0.
06

W
el

l d
e�

ne
d 

Bo
un

da
ry

D
i�

us
e 

Bo
un

da
ry

Ex
ca

va
tio

n 
Bo

un
da

ry

Ea
rt

he
nw

ar
e 

Sh
er

d

Fa
un

a

Ro
ot

Sh
el

l (
sc

he
m

at
ic

)

1
St

ra
tu

m
 o

r 
Fe

at
ur

e 
N

o.
50

 c
m

0

q
q

1

2

3

4A
4B

5/
6A

7A

8A
8B

7C

7B

8C
8D

F1
-

1A

5/
6B

F1
-

1B
F1

-
2

F1
-

4B
/5

/6

F1
-3 F1

-4
A



474

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Di

st
ur

ba
nc

es
Cu

ltu
ra

l m
at

er
ia

ls
Bo

un
da

ry
In

te
rp

re
ta

tio
n

1
Li

gh
t y

el
lo

w
ish

 b
ro

w
n 

(2
.5

Y 
6/

3)
Ve

ry
 d

ar
k 

gr
ay

ish
 

br
ow

n 
(1

0Y
R 

3/
2)

cl
ay

, s
lig

ht
ly

 si
lty

; 
co

ar
se

 b
lo

ck
y 

st
ru

ct
ur

e;
 

m
od

er
at

e 
co

m
pa

cti
on

;  
ca

lc
ite

 in
cl

us
io

ns
 (<

1m
m

; 
2%

)

ab
un

da
nt

 
bu

rr
ow

s;
 sm

al
l 

ro
ot

s

no
ne

ve
ry

 d
iff

us
e 

be
lo

w
to

ps
oi

l/ 
na

tu
ra

l 
m

ou
nd

 fi
ll

2
Li

gh
t y

el
lo

w
ish

 b
ro

w
n 

(2
.5

Y 
6/

3)
Ve

ry
 d

ar
k 

gr
ay

ish
 

br
ow

n 
(1

0Y
R 

4/
2)

cl
ay

, s
lig

ht
ly

 si
lty

; 
m

ed
iu

m
 b

lo
ck

y 
st

ru
ct

ur
e;

 
m

od
er

at
e 

co
m

pa
cti

on
;  

ca
lc

ite
 in

cl
us

io
ns

 (<
1m

m
; 

2%
)

fir
ed

 c
la

y 
fr

ag
m

en
ts

; s
na

il 
sh

el
ls;

 a
 fe

w
 

bu
rr

ow
s;

  r
oo

ts

no
ne

ve
ry

 d
iff

us
e 

w
ith

 
st

ra
ts

 1
 &

 3
; 

di
ffu

se
 w

ith
 2

B 
an

d 
2C

po
st

-o
cc

up
ati

on
 

m
ou

nd
 fi

ll

3
Li

gh
t y

el
lo

w
ish

 b
ro

w
n 

(2
.5

Y 
6/

3)
Da

rk
 g

ra
yi

sh
 

br
ow

n 
(1

0Y
R 

4/
2)

cl
ay

, s
lig

ht
ly

 si
lty

; 
m

ed
iu

m
 b

lo
ck

y 
st

ru
ct

ur
e;

 
m

od
er

at
e 

co
m

pa
cti

on
;  

ca
lc

ite
 in

cl
us

io
ns

 (<
1m

m
; 

2%
)

a 
fe

w
 fr

ag
m

en
ts

 
of

 fi
re

d 
cl

ay
; 

ro
ot

s

no
ne

ve
ry

 d
iff

us
e 

bo
un

da
ry

 w
ith

 
st

ra
t 4

A;
 d

iff
us

e 
bo

un
da

ry
 w

ith
 

st
ra

t 4
B

po
st

-o
cc

up
ati

on
 

fil
l

4A
Li

gh
t o

liv
e 

br
ow

n 
(2

.5
Y 

5/
3)

Ve
ry

 d
ar

k 
gr

ay
ish

 
br

ow
n 

(2
.5

Y 
3/

2)

cl
ay

, s
lig

ht
ly

 si
lty

; 
fin

e 
bl

oc
ky

 st
ru

ct
ur

e;
 

m
od

er
at

e 
co

m
pa

cti
on

;  
ca

lc
ite

 in
cl

us
io

ns
 (<

1m
m

; 
1%

)

a 
fe

w
 fr

ag
m

en
ts

 
of

 fi
re

d 
cl

ay
; 

ro
ot

le
ts

a 
fe

w
 sm

al
l 

ea
rt

he
nw

ar
e 

sh
er

ds

di
ffu

se
 w

ith
 st

ra
t 

4B
; v

er
y 

di
ffu

se
 

w
ith

 st
ra

t 5
/6

A

lo
w

 d
en

sit
y 

cu
ltu

ra
l fi

ll

4B
Li

gh
t b

ro
w

ni
sh

 g
ra

y 
(2

.5
Y 

6/
2)

 to
 g

ra
yi

sh
 

br
ow

n 
(2

.5
Y 

5/
2)

 
m

ott
le

d 
(1

-2
 c

m
; 3

0%
) 

w
ith

 b
ro

w
ni

sh
 y

el
lo

w
 

(1
0Y

R 
6/

6)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
cl

ay
, s

lig
ht

ly
 si

lty
; 

fin
e 

bl
oc

ky
 st

ru
ct

ur
e;

 
m

od
er

at
e 

co
m

pa
cti

on
;  

ca
lc

ite
 in

cl
us

io
ns

 (<
1m

m
; 

3%
)

a 
fe

w
 fr

ag
m

en
ts

 
of

 fi
re

d 
cl

ay
; s

na
il 

sh
el

ls;
 ro

ot
s

di
ffu

se
 w

ith
 4

B;
 

ve
ry

 d
iff

us
e 

w
ith

 
5/

6B

lo
w

 d
en

sit
y 

cu
ltu

ra
l fi

ll

Ta
bl

e 
H.

5.
 T

P-
04

 p
ro

fil
e 

st
ra

ta
 c

ha
ra

ct
er

iza
tio

ns



475

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Di

st
ur

ba
nc

es
Cu

ltu
ra

l m
at

er
ia

ls
Bo

un
da

ry
In

te
rp

re
ta

tio
n

5/
6A

Li
gh

t b
ro

w
ni

sh
 g

ra
y 

(2
.5

Y 
6/

2)
 to

 g
ra

yi
sh

 
br

ow
n 

(2
.5

Y 
5/

2)
 

m
ott

le
d 

(1
-2

 c
m

; 2
5%

) 
w

ith
 b

ro
w

ni
sh

 y
el

lo
w

 
(1

0Y
R 

6/
6)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
cl

ay
, s

lig
ht

ly
 si

lty
; 

fin
e 

bl
oc

ky
 st

ru
ct

ur
e;

 
m

od
er

at
e 

co
m

pa
cti

on
;  

ca
lc

ite
 in

cl
us

io
ns

 (<
1m

m
; 

3%
)

m
od

er
at

e 
de

ns
ity

 
of

 fi
re

d 
cl

ay
 

fr
ag

m
en

ts
; s

m
al

l 
ro

ot
s

hi
gh

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; l

ow
 

de
ns

ity
 o

f b
on

e 
fr

ag
m

en
ts

;

di
ffu

se
hi

gh
 d

en
sit

y 
cu

ltu
ra

l fi
ll 

w
ith

 
ep

he
m

er
al

 
su

rf
ac

es

5/
6B

Li
gh

t o
liv

e 
br

ow
n 

(2
.5

Y 
5/

3)
Ve

ry
 d

ar
k 

gr
ay

ish
 

br
ow

n 
(2

.5
Y 

3/
2)

cl
ay

, s
lig

ht
ly

 si
lty

; 
fin

e 
bl

oc
ky

 st
ru

ct
ur

e;
 

m
od

er
at

e 
co

m
pa

cti
on

;  
ca

lc
ite

 in
cl

us
io

ns
 (<

1m
m

; 
1%

)

m
od

er
at

e 
de

ns
ity

 
of

 fi
re

d 
cl

ay
 

fr
ag

m
en

ts
; s

m
al

l 
ro

ot
s

hi
gh

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; l

ow
 

de
ns

ity
 o

f b
on

e 
fr

ag
m

en
ts

;

di
ffu

se
hi

gh
 d

en
sit

y 
cu

ltu
ra

l fi
ll 

w
ith

 
ep

he
m

er
al

 
su

rf
ac

es

F1
-1

A
Li

gh
t b

ro
w

ni
sh

 g
ra

y 
(2

.5
Y 

6/
2)

 to
 g

ra
yi

sh
 

br
ow

n 
(2

.5
Y 

5/
2)

 
m

ott
le

d 
(1

-2
 c

m
; 2

5%
) 

w
ith

 b
ro

w
ni

sh
 y

el
lo

w
 

(1
0Y

R 
6/

6)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
cl

ay
, s

lig
ht

ly
 si

lty
; 

fin
e 

bl
oc

ky
 st

ru
ct

ur
e;

 
m

od
er

at
e 

co
m

pa
cti

on
;  

ca
lc

ite
 in

cl
us

io
ns

 (<
1m

m
; 

1%
)

lo
w

 d
en

sit
y 

of
 

sm
al

l fi
re

d 
cl

ay
 

fr
ag

m
en

ts
; 2

 
sm

al
l b

ur
ro

w
s;

 
sm

al
l r

oo
ts

lo
w

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; l

ow
 

de
ns

ity
 o

f s
he

ll 
an

d 
bo

ne

w
el

l d
efi

ne
d 

w
ith

 
st

ra
t F

1-
2;

 d
iff

us
e 

w
ith

 re
st

se
co

nd
 in

fil
lin

g 
of

 p
it 

(F
ea

t. 
1)

 
w

ith
 lo

w
 d

en
sit

y 
cu

ltu
ra

l fi
ll

F1
-1

B
Li

gh
t b

ro
w

ni
sh

 g
ra

y 
(2

.5
Y 

6/
2)

 to
 g

ra
yi

sh
 

br
ow

n 
(2

.5
Y 

5/
2)

 
m

ott
le

d 
(1

-3
 c

m
; 3

0%
) 

w
ith

 b
ro

w
ni

sh
 y

el
lo

w
 

(1
0Y

R 
6/

6)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
cl

ay
, s

lig
ht

ly
 si

lty
; 

fin
e 

bl
oc

ky
 st

ru
ct

ur
e;

 
m

od
er

at
e 

co
m

pa
cti

on

lo
w

 d
en

sit
y 

of
 

sm
al

l fi
re

d 
cl

ay
 

fr
ag

m
en

ts
; s

m
al

l 
ro

ot
s

lo
w

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; l

ow
 

de
ns

ity
 o

f s
he

ll 
an

d 
bo

ne

w
el

l d
efi

ne
d 

w
ith

 
st

ra
ts

 F
1-

1b
, F

1-
3 

an
d 

F1
-4

B/
5/

6;
 

di
ffu

se
 w

ith
 st

ra
t 

7

fir
st

 in
fil

lin
g 

of
 p

it 
(F

ea
t. 

1)
 w

ith
 lo

w
 

de
ns

ity
 c

ul
tu

ra
l 

fil
l

Ta
bl

e 
H.

5.
 c

on
tin

ue
d



476

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Di

st
ur

ba
nc

es
Cu

ltu
ra

l m
at

er
ia

ls
Bo

un
da

ry
In

te
rp

re
ta

tio
n

F1
-2

Li
gh

t b
ro

w
ni

sh
 g

ra
y 

(2
.5

Y 
6/

2)
 d

iff
us

e 
m

ott
le

s (
1-

2 
cm

; 1
5%

) 
br

ow
ni

sh
 y

el
lo

w
 (1

0Y
R 

6/
6)

O
liv

e 
br

ow
n 

(2
.5

Y 
4/

3)
cl

ay
; v

er
y 

fin
e 

bl
oc

k 
st

ru
ct

ur
e;

 m
od

er
at

e 
to

 
so

ft 
co

m
pa

cti
on

hi
gh

 d
en

sit
y 

of
 fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; 2
 

sm
al

l b
ur

ro
w

s;
 

sm
al

l r
oo

ts

hi
gh

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; m

od
er

at
e 

de
ns

ity
 o

f b
on

e 
fr

ag
m

en
ts

; h
ig

h 
de

ns
ity

 o
f s

he
ll;

 
lo

w
 d

en
sit

y 
of

 c
ha

rc
oa

l 
fr

ag
m

en
ts

w
el

l d
efi

ne
d 

w
ith

 
st

ra
t F

1-
1A

 a
nd

 
F1

-1
B

cu
ltu

ra
l r

ef
us

e 
de

po
sit

 in
 p

it 
(F

ea
t. 

1)

F1
-3

Li
gh

t g
ra

y 
(2

.5
Y 

7/
1)

Gr
ay

ish
 

br
ow

n 
(2

.5
Y 

5/
2)

as
hy

 c
la

y;
 w

el
l s

or
te

d;
 

ve
ry

 so
ft 

co
m

pa
cti

on
m

od
er

at
e 

de
ns

ity
 

of
 fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; 

hi
gh

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; m

od
er

at
e 

de
ns

ity
 o

f s
he

ll

w
el

l d
efi

ne
d

as
hy

 c
ul

tu
ra

l 
re

fu
se

 d
ep

os
it 

in
 

pi
t (

Fe
at

. 1
)

F1
-4

A
Li

gh
t g

ra
y 

(2
.5

Y 
7/

1)
Gr

ay
ish

 
br

ow
n 

(2
.5

Y 
5/

2)

cl
ay

 sl
ig

ht
ly

 a
sh

y;
 so

ft 
co

m
pa

cti
on

; w
el

l s
or

te
d

m
od

er
at

e 
de

ns
ity

 
of

 fi
re

d 
cl

ay
 

fr
ag

m
en

ts
; 

m
od

er
at

e 
de

ns
ity

 
of

 e
ar

th
en

w
ar

e 
sh

er
ds

; 
m

od
er

at
ed

 
de

ns
ity

 o
f 

ch
ar

co
al

 
fr

ag
m

en
ts

; 
m

od
er

at
e 

de
ns

ity
 

of
 sh

el
l

w
el

l d
efi

ne
d

as
hy

 c
ul

tu
ra

l 
re

fu
se

 d
ep

os
it 

in
 

pi
t (

Fe
at

. 1
)

F1
-

4B
/5

/6
Li

gh
t b

ro
w

ni
sh

 g
ra

y 
(2

.5
Y 

6/
2)

 w
ith

 d
iff

us
e 

m
ott

le
s (

1-
2c

m
; 1

5%
) 

br
ow

ni
sh

 y
el

lo
w

 (1
0Y

R 
6/

6)

Gr
ay

ish
 

br
ow

n 
(2

.5
Y 

5/
2)

cl
ay

; v
er

y 
fin

e 
bl

oc
ky

 
st

ru
ct

ur
e;

 m
od

er
at

e 
co

m
pa

cti
on

; c
al

ci
te

 
in

cl
us

io
ns

 (<
1m

m
; <

1%
)

hi
gh

 d
en

sit
y 

of
 fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; s
m

al
l 

to
 m

ed
iu

m
 ro

ot
s 

hi
gh

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; m

od
er

at
e 

de
ns

ity
 o

f 
bo

ne
 a

nd
 sh

el
l; 

hi
gh

 d
en

sit
y 

of
 c

ha
rc

oa
l 

fr
ag

m
en

ts

w
el

l d
efi

ne
d

cu
ltu

ra
l r

ef
us

e 
de

po
sit

 in
 p

it 
(F

ea
t. 

1)

Ta
bl

e 
H.

5.
 c

on
tin

ue
d



477

Ta
bl

e 
H.

5.
 c

on
tin

ue
d

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Di

st
ur

ba
nc

es
Cu

ltu
ra

l m
at

er
ia

ls
Bo

un
da

ry
In

te
rp

re
ta

tio
n

7A
gr

ay
ish

 b
ro

w
n 

(2
.5

Y 
5/

2)
 st

ro
ng

 m
ott

le
s 

(1
-3

 c
m

; 4
0%

) 
br

ow
ni

sh
 y

el
lo

w
 (1

0Y
R 

6/
6)

Da
rk

 g
ra

yi
sh

 
br

ow
n 

(1
0Y

R 
4/

2)

cl
ay

, s
lig

ht
ly

 si
lty

; 
co

ar
se

 b
lo

ck
y 

st
ru

ct
ur

e;
 

m
od

er
at

e 
co

m
pa

cti
on

;  
ca

lc
ite

 in
cl

us
io

ns
 (<

1m
m

; 
3%

)

lo
w

 d
en

sit
y 

of
 fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; s
m

al
l 

ro
ot

s

no
ne

 in
 p

ro
fil

e
di

ffu
se

 a
bo

ve
 

an
d 

be
lo

w
; w

el
l 

de
fin

ed
 w

ith
 

st
ra

ts
 F

1-
1B

 a
nd

 
F1

-4
B/

5/
6

na
tu

ra
l w

ith
 a

 
fe

w
 in

tr
us

iv
e 

ar
tif

ac
ts

7B
Li

gh
t b

ro
w

ni
sh

 g
ra

y 
(2

.5
Y 

6/
2)

 to
 G

ra
yi

sh
 

br
ow

n 
(1

0Y
R 

5/
2)

Da
rk

 g
ra

yi
sh

 
br

ow
n 

(1
0Y

R 
4/

2)

cl
ay

, s
lig

ht
ly

 si
lty

; v
er

y 
fin

e 
bl

oc
ky

 st
ru

ct
ur

e;
 

m
od

er
at

e 
co

m
pa

cti
on

;  
ca

lc
ite

 in
cl

us
io

ns
 (<

1m
m

; 
3%

)

lo
w

 d
en

sit
y 

of
 fi

re
d 

cl
ay

 
fr

ag
m

en
ts

; s
m

al
l 

ro
ot

s

lo
w

 d
en

sit
y 

of
 

ea
rt

he
nw

ar
e 

sh
er

ds
; 

di
ffu

se
 a

bo
ve

 
an

d 
be

lo
w

; w
el

l 
de

fin
ed

 w
ith

 
st

ra
ts

 F
1-

1B
, F

1-
3,

 
F1

-4
A 

an
d 

F1
-

4B
/5

/6

na
tu

ra
l w

ith
 a

 
fe

w
 in

tr
us

iv
e 

ar
tif

ac
ts

7C
Li

gh
t b

ro
w

ni
sh

 g
ra

y 
(2

.5
Y 

6/
2)

 to
 G

ra
yi

sh
 

br
ow

n 
(2

.5
Y 

5/
2)

 w
ith

 
st

ro
ng

 m
ott

le
s (

1-
 5

 
cm

; 4
5%

) o
f b

ro
w

ni
sh

 
ye

llo
w

 (1
0Y

R 
6/

6)

Da
rk

 g
ra

yi
sh

 
br

ow
n 

(1
0Y

R 
4/

2)

cl
ay

, s
lig

ht
ly

 si
lty

; 
co

ns
ol

id
at

ed
 st

ru
ct

ur
e;

 
m

od
er

at
e 

co
m

pa
cti

on
;  

ca
lc

ite
 in

cl
us

io
ns

 (<
1m

m
; 

1%
); 

sm
al

l r
oo

ts
st

er
ile

di
ffu

se
 a

bo
ve

 
an

d 
be

lo
w

; w
el

l 
de

fin
ed

 w
ith

 
st

ra
ts

 F
1-

3,
 F

1-
4A

 
an

d 
F1

-4
B/

5/
6

na
tu

ra
l

8A
Gr

ay
ish

 b
ro

w
n 

(2
.5

Y 
5/

2)
 st

ro
ng

 m
ott

le
s 

(1
-5

 c
m

; 4
5%

) 
br

ow
ni

sh
 y

el
lo

w
 (1

0Y
R 

6/
6)

Da
rk

 g
ra

yi
sh

 
br

ow
n 

(1
0Y

R 
4/

2)

cl
ay

; fi
ne

 b
lo

ck
y 

st
ru

ct
ur

e;
 h

ar
d 

co
m

pa
cti

on
;  

ca
lc

ite
 

in
cl

us
io

ns
 (<

1m
m

; <
1%

)

sm
al

l r
oo

ts
st

er
ile

di
ffu

se
 a

bo
ve

 
an

d 
be

lo
w

; w
el

l 
de

fin
ed

 w
ith

 st
ra

t 
F1

-4
B/

5/
6

na
tu

ra
l

8C
lig

ht
 y

el
lo

w
ish

 b
ro

w
n 

(1
0Y

R 
6/

4)
 d

iff
us

e 
m

ott
le

s (
1-

3 
cm

; 2
0%

) 
br

ow
ni

sh
 y

el
lo

w
 (1

0Y
R 

6/
6)

 a
nd

 (1
0%

) w
ith

 
lig

ht
 b

ro
w

ni
sh

 g
ra

y 
(2

.5
Y 

6/
2)

sa
m

e 
as

 d
ry

cl
ay

; c
on

so
lid

at
ed

 
st

ru
ct

ur
e;

 h
ar

d 
co

m
pa

cti
on

;

sm
al

l r
oo

ts
st

er
ile

di
ffu

se
 a

bo
ve

 a
nd

 
be

lo
w

na
tu

ra
l



478

St
ra

tu
m

Dr
y 

M
un

se
ll

W
et

 M
un

se
ll

M
at

rix
 D

es
cr

ip
tio

n
Di

st
ur

ba
nc

es
Cu

ltu
ra

l m
at

er
ia

ls
Bo

un
da

ry
In

te
rp

re
ta

tio
n

8D
lig

ht
 y

el
lo

w
ish

 b
ro

w
n 

(1
0Y

R 
6/

4)
 m

ott
le

d 
(1

-3
 c

m
; 1

5%
) w

ith
 

br
ow

ni
sh

 y
el

lo
w

 (1
0Y

R 
6/

6)
 a

nd
 (1

5%
) w

ith
 

lig
ht

 b
ro

w
ni

sh
 g

ra
y 

(2
.5

Y 
6/

2)

sa
m

e 
as

 d
ry

cl
ay

; c
on

so
lid

at
ed

 
st

ru
ct

ur
e;

 h
ar

d 
co

m
pa

cti
on

;

sm
al

l r
oo

ts
st

er
ile

di
ffu

se
 a

bo
ve

na
tu

ra
l

Ta
bl

e 
H.

5.
 c

on
tin

ue
d



479

APPENDIX I

Diagnostic and Non-Diagnostic Ceramic Variables

This appendix provides lists of the quantitative and qualitative variables analyzed 

for the diagnostic and non-diagnostic ceramics.  The values listed below for each 

variable are those used in the tables in Appendices K and L.  Many of the variables and 

values I chose are adapted from those used by Bronson (1976), Mudar (1993),Lertrit 

(2001), Onsuwan-Eyre (2006) and Aussavamas (2012) in their analyses of prehistoric 

and protohistoric ceramic assemblages elsewhere in central Thailand; however, I have 

modified and  added to these variables and values due to the characteristics of the 

Kamphaeng Saen assemblage and my own research interests.  The metric variables I 

assessed for the diagnostic sherds follow the definitions outlined by Sinopoli (1991: 

Table 3.2, Figure 3.5).  Figures of the rim and base forms listed for the diagnostic 

ceramics are provided in Appendix J. 
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Diagnostic ceramic variables

A. Diagnostic sherd ID

The first three digits are the provenance designation (PD, see Appendix I) and 
the second three digits are a unique number for each diagnostic sherd from 
the provenance (e.g., “055.003” is the third diagnostic sherd from PD 055).

B. Vessel Part
0 indeterminate
1 other
2 rim
3 base
4 shoulder
5 body
6 rim to base
7 rim and neck
8 rim and body
9 spout

C. Vessel Form
0 indeterminate
1 unrestricted
2 restricted

D. Rim Form
0 indeterminate
99 Not Applicable (e.g., a base sherd)
For all others see Appendix J

E. Base Form (see Appendix J)
0 indeterminate
1 rounded
2 flat
3 ring
4 wedge
99 Not Applicable (e.g., a rim sherd)
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Diagnostic ceramic variables continued

F. Vessel Class (see Chapter 6 for definitions)
0 indeterminate
1 Semi-fine ware BRM
2 Semi-fine ware restricted vessel
3 Semi-Fine ware unrestricted vessel
4 Semi-Fine ware indeterminate form
5 coarse ware indeterminate form
6 coarse ware restricted small rim diameter (<15cm)
7 coarse ware restricted medium rim diameter (15-28 cm)
8 coarse ware restricted large rim diameter (>28 cm)
9 coarse ware restricted indeterminate size
10 coarse ware plates and lamps
11 coarse ware unrestricted small rim diameter ( 8-37 cm)
12 coarse ware unrestricted large rim diameter (>37 cm)
13 coarse ware unrestricted indeterminate size

G. Exterior surface condition
0 indeterminate
1 easily observable
2 eroded
3 fragmented (i.e. surface is chipped or broken away, but not eroded)
4 fire clouding

H. ID number of refitting sherds

I. Oxidation
0 indeterminate
1 well-oxidized
2 incompletely oxidized
3 reduced

J. Exterior paste color (from Munsell Soil Color Chart)
0 indeterminate
1 black (5YR, 7.5YR, Gley 1)
2 gray (10YR; 2.5Y)
3 light gray (10YR; 2.5Y)



482

Diagnostic ceramic variables continued

4 light brown, light reddish brown, to brown (2.5YR, 5YR, 7.5YR, 10YR)
5 “buff” or pale brown, very pale brown to pale yellow (10 YR)
6 pink to pinkish white (5YR; 7.5YR)
7 “orange” or reddish yellow to yellowish red (5YR; 7.5YR)
8 light red (2.5YR)
9 red (10R; 2.5YR)
10 white (10YR)
11 dark gray to very dark gray  (5YR; 7.5YR; 10YR, Gley 1)
12 dark brown (7.5YR; 10YR)
13 reddish brown (2.5YR; 5YR)

K. Core paste color (from Munsell Soil Color Chart)
0 indeterminate
1 black (5YR, 7.5YR, Gley 1)
2 gray (10YR; 2.5Y)
3 light gray (10YR; 2.5Y)
4 light brown, light reddish brown, to brown (2.5YR, 5YR, 7.5YR, 10YR)
5 “buff” or pale brown, very pale brown to pale yellow (10 YR)
6 pink to pinkish white (5YR; 7.5YR)
7 “orange” or reddish yellow to yellowish red (5YR; 7.5YR)
8 light red (2.5YR)
9 red (10R; 2.5YR)
10 white (10YR)
11 dark gray to very dark gray  (5YR; 7.5YR; 10YR, Gley 1)
12 dark brown (7.5YR; 10YR)
13 reddish brown (2.5YR; 5YR)

L. Interior paste color (from Munsell Soil Color Chart)
0 indeterminate
1 black (5YR, 7.5YR, Gley 1)
2 gray (10YR; 2.5Y)
3 light gray (10YR; 2.5Y)
4 light brown, light reddish brown, to brown (2.5YR, 5YR, 7.5YR, 10YR)
5 “buff” or pale brown, very pale brown to pale yellow (10 YR)
6 pink to pinkish white (5YR; 7.5YR)
7 “orange” or reddish yellow to yellowish red (5YR; 7.5YR)
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Diagnostic ceramic variables continued

8 light red (2.5YR)
9 red (10R; 2.5YR)
10 white (10YR)
11 dark gray to very dark gray  (5YR; 7.5YR; 10YR, Gley 1)
12 dark brown (7.5YR; 10YR)
13 reddish brown (2.5YR; 5YR)

M. Exterior slip color (from Munsell Soil Color Chart)
0 indeterminate
1 black (5YR, 7.5YR, Gley 1)
2 gray (10YR; 2.5Y)
3 light gray (10YR; 2.5Y)
4 light brown, light reddish brown, to brown (2.5YR, 5YR, 7.5YR, 10YR)
5 “buff” or pale brown, very pale brown to pale yellow (10 YR)
6 pink to pinkish white (5YR; 7.5YR)
7 “orange” or reddish yellow to yellowish red (5YR; 7.5YR)
8 light red (2.5YR)
9 red (10R; 2.5YR)
10 white (10YR)
11 dark gray to very dark gray (5YR; 7.5YR; 10YR, Gley 1)
12 dark brown (7.5YR; 10YR)
13 thick reddish brown (an unusually thick slip with distinct color of Munsell 

Brown 7.5YR  to Dusky Red 7.5R; see Onsuwan-Eyre 2006:513)

N. Exterior slip type
0 indeterminate
1 self-slipped
2 slipped
3 slipped or self-slipped (indeterminate which one)
9 unslipped

O. Exterior surface treatment
0 indeterminate
1 none
2 wiped or smoothed
3 burnished
4 polished
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Diagnostic ceramic variables continued

5 lightly burnished or polished (usually unable to determine which one)

P. Interior slip color (from Munsell Soil Color Chart)
0 indeterminate
1 black (5YR, 7.5YR, Gley 1)
2 gray (10YR; 2.5Y)
3 light gray (10YR; 2.5Y)
4 light brown, light reddish brown, to brown (2.5YR, 5YR, 7.5YR, 10YR)
5 “buff” or pale brown, very pale brown to pale yellow (10 YR)
6 pink to pinkish white (5YR; 7.5YR)
7 “orange” or reddish yellow to yellowish red (5YR; 7.5YR)
8 light red (2.5YR)
9 red (10R; 2.5YR)
10 white (10YR)
11 dark gray to very dark gray  (5YR; 7.5YR; 10YR, Gley 1)
12 dark brown (7.5YR; 10YR)
13 thick reddish brown (an unusually thick slip with distinct color of Munsell 

Brown 7.5YR  to Dusky Red 7.5R; see Onsuwan-Eyre 2006:513)

Q. Interior slip type
0 indeterminate
1 self-slipped
2 slipped
3 slipped or self-slipped (indeterminate which one)
9 unslipped

R. Interior surface treatment
0 indeterminate
1 none
2 wiped or smoothed
3 burnished
4 polished
5 lightly burnished or polished (usually unable to determine which one)

S.  Mat or cord-wrapped paddle mark type (see Bronson1976:136-139; Chapter 6)
0 indeterminate
1 none



485

Diagnostic ceramic variables continued

2 cord-marking
3 mat-marking
4 cord-mark incised

T.  Mat or cord-wrapped paddle mark impression width (mm)

U. Decoration
0 indeterminate
1 none
2 incised horizontal line
3 incised triangles
4 incising
5 two impressed bands
6 three impressed bands
7 finger impressions
8 circular impressions
9 impressed conical circles
10 line and wave

V. Sherd Size
Value equals the length (cm) of the sides of the smallest square the sherd fits 
inside (e.g., 3 = entire sherd fits inside a 3 x 3 cm square).

W. Weight (g)

X. Carination Angle (degrees)

Y. Estimated rim diameter (cm)

Z. Estimated base diameter (cm)

AA. Rim height (mm)

AB. Neck height (mm)

AC. Height to maximum diameter (mm)

AD. Vessel height (mm)
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Diagnostic ceramic variables continued

AE. Rim thickness (mm)

AF. Neck thickness (mm)

AG. Body thickness (mm)

AH. Rim angle (degrees)

AI. Paste texture (adapted with modification from Onsuwan-Eyre 2006:517)
0 indeterminate
1 fine to semi-fine (dense paste with few to no pores; temper is hardly visible; 

usually high-fired)
2 coarse (temper and pores are large, platy loose fabric; fabric is occasionally    

friable)

AJ. Primary inclusion type (adapted from Mudar 1993: 263 and Onsuwan-Eyre 
2006:517)

0 indeterminate
1 none
2 fine quartz
3 coarse quartz
4 fine sand
5 coarse sand
6 hematite
7 calcite
8 mica
9 grog
10 organic

AK. Fine sand inclusions (%; from Munsell Soil Color Chart for Estimating Proportions 
of Coarse Fragments)

AL. Coarse sand inclusions (%; from Munsell Soil Color Chart for Estimating Proportions 
of Coarse Fragments)

AM. Fine Quartz inclusions (%; from Munsell Soil Color Chart for Estimating 
Proportions of Coarse Fragments)
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Diagnostic ceramic variables continued

AN. Coarse Quartz inclusions (%; from Munsell Soil Color Chart for Estimating 
Proportions of Coarse Fragments)

AO. Hematite inclusions (%; from Munsell Soil Color Chart for Estimating Proportions 
of Coarse Fragments)

AP. Grog inclusions (%; from Munsell Soil Color Chart for Estimating Proportions of 
Coarse Fragments)

AQ. Mica inclusions (%; from Munsell Soil Color Chart for Estimating Proportions of 
Coarse Fragments)

AR. Calcite inclusions (%; from Munsell Soil Color Chart for Estimating Proportions of 
Coarse Fragments)

AS. Organic inclusions (%; from Munsell Soil Color Chart for Estimating Proportions of 
Coarse Fragments)
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Non-Diagnostic ceramic variables

A.  Provenance Designation (see Appendix H)

B.  Count

C.  Weight (g)

D.  Oxidation
0    indeterminate
1    well-oxidized
2    incompletely oxidized
3    reduced

E.  Paste texture (adapted with modification  from Onsuwan-Eyre 2006:517)
0   indeterminate
1   fine to semi-fine (dense paste with few to no pores; temper is hardly 

visible; usually high-fired)
2  coarse (temper and pores are large, platy loose fabric; fabric is occasionally    

friable)

F.  Temper and Inclusions
0    indeterminate
1    none
2    quartz and/or sand
3    organic
4    grog  or fired clay mixed with iron oxide (see Aussavamas 2012:14)
5    hematite

G.  Mat or cord-wrapped paddle marks (see Bronson1976:136-139)
0    indeterminate
1    none
2    cord-marking (impressions made with twisted or woven fibers on a paddle)
3    mat-marking (impressions made with untwisted fibers on a paddle)
4    cord-marked incised (cord marking cross-cut with thinner incisions
5    cross-hatched mat-marking (mat-marks perpendicularly applied over one 

another)
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Non-Diagnostic ceramic variables continued

H.  Slip location
0    indeterminate
1    unslipped
2 slip only on exterior
3 slip only on interior 
4 slip on both exterior and interior

I.  Exterior slip type
0   indeterminate
1 self-slipped
2 slipped
3 unslipped

J.  Exterior slip color (from Munsell Soil Color Chart)
0 indeterminate
1 black (5YR)
2 gray to dark gray (5YR; 7.5YR)
3 light gray (5YR; 7.5YR)
4 brown to dark brown (7.5YR)
5 “buff” or light brown, very pale brown to pale yellow (7.5YR; 10 YR; 2.5 Y)
6 pink to pinkish white (10R; 2.5YR; 5YR; 7.5YR)
7 “orange” or reddish yellow to yellow (5YR; 7.5YR)
8 light red (10R; 2.5YR)
9 red (7.5R; 10R; 2.5YR
10   white (10R; 5YR)
11   thick red-brown (an unusually thick slip with distinct color of Munsell 

Reddish Brwon 2.5YR 5/4 to 5YR 5/4; see Onsuwan-Eyre 2006:513)
98   self-slipped
99  unslipped

K.  Exterior surface treatment
0   indeterminate
1 none
2 wiped or smoothed
3 burnished
4 polished
5 lightly burnished or polished (usually unable to determine which one)
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Non-Diagnostic ceramic variables continued

L.  Interior slip type
0 indeterminate
1 self-slipped
2 slipped
3 unslipped

M.  Interior slip color (from Munsell Soil Color Chart)
0 indeterminate
1 black (5YR)
2 gray to dark gray (5YR; 7.5YR)
3 light gray (5YR; 7.5YR)
4 brown to dark brown(7.5YR)
5 “buff” or light brown, very pale brown to pale yellow (7.5YR; 10 YR; 2.5 Y)
6 pink to pinkish white (10R; 2.5YR; 5YR; 7.5YR)
7 “orange” or reddish yellow to yellow (5YR; 7.5YR)
8 light red (10R; 2.5YR)
9 red (7.5R; 10R; 2.5YR
10   white (10R; 5YR)
11   thick red-brown (an unusually thick slip with distinct color of Munsell 

Brown 7.5YR  to Dusky Red 7.5R; see Onsuwan-Eyre 2006:513)
98  self-slipped
99  unslipped

N.  Interior surface treatment
0 Indeterminate
1 None
2 wiped or smoothed
3 burnished
4 polished
5 lightly burnished or polished (usually unable to determine which one)

O.  Carination angle (degrees)

P.  Number of ridges, ribs, fillets, or flanges associated with carination (see Bronson 
1976:125)
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APPENDIX J

Ceramic Rim and Base Forms

The following rim and base forms were identified during the analysis of the 

excavated ceramics.  All rim profiles are depicted with the interior to the right and 

exterior to the left, following conventions used in Thai archaeological drawings.

 Appendix K provides data on the diagnostic ceramics from the KSAP excavations; 

the codes listed here correspond to the rim form (Variable D) and base form (Variable E) 

columns in Table K.1. of that appendix.  Some forms with a similar shape, but different 

curvature (e.g., in-turning and out-turning simple round rims) have been subdivided as 

indicated by a lowercase letter after the numeric code (e.g., 01a).  Rims with this shape, 

but without a sufficient amount of the vessel to determine its curvature have been 

designated with the numeric code and no letter subdivision (e.g., a 01 is a simple round 

rim that is too incomplete to be identified as either in-turning or out-turning).
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01a (simple round)

01b

01c

0 5 cm

01b

01c 01c

01b 01b

01a 01a 01a

Rim Forms
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0 5 cm

01d 01e

01f 02a (simple cut/flat) 

02b 03a (simple thinned) 03b

03c 03d 04a (simple bulbous)

01d 01e

02a 02a 
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04b

0 5 cm

05a (simple thickened exterior) 05b

06 (simple thickend interior) 07 (simple thickened bulbous tee)

08 (simple out-bevelled) 09 (simple triangular out-bevelled)

10 (simple thickened in-bevelled)

11 (simple thickened in-bevelled lipped)
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12

0 5 cm

13 14 15

16 17 18 19

20 (Bronson’s Type BRM) 20 21 (built-up rounded) 21

22 22 23
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0 5 cm

24 24 25 26

27 28 29 30

31 31 32
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0 5 cm

33 34 35 36

37 38 39 40

41 42 42 43

43 44 45 46
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0 5 cm

47 48 49

50 51 52 53

54 55 56 57



499

0 5 cm

58 59 59

60 60 61 62

63 64 64 65

66 67 68
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0 5 cm

69 70 71

Base Forms

0 5 cm

01 (Round Base)

0 5 cm

02 (Flat Base)
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0 5 cm

04 (Wedge Base)

03 (Ring Base)
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APPENDIX K

Diagnostic Ceramics

The measurements for each diagnostic ceramic sherd have been divided between 

two tables due to space constraints.  Table K.1. contains variables A-U, which primarily 

relate to vessel form, color and surface treatment.  Table K.2. contains variables V-AS, 

which include metric measurements and characterizations of paste and temper.  See 

Appendix J for descriptions of variable codes and their values.
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APPENDIX L

Non-Diagnostic Ceramics from the Excavated Contexts

See Appendix J for descriptions of the codes for each variable.
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33 2 2.6 3 2 2 1 1 3 99 1 3 99 1
33 1 5 3 2 2 1 2 1 98 2 3 99 1
33 37 24.6 2 2 2 1 1 3 99 1 3 99 1
33 1 3.2 2 2 2 1 1 3 99 1 3 99 1 120 1
33 1 0.4 2 2 2 3 1 3 99 1 3 99 1
33 2 2.1 2 2 2 2 1 3 99 1 3 99 1
33 2 4.1 2 2 2 4 1 3 99 1 3 99 1
33 1 0.5 2 2 2 1 4 2 8 2 2 6 2
33 1 2.1 2 2 2 1 3 3 99 1 2 7 2
33 20 22.3 2 2 3 1 1 3 99 1 3 99 1
33 1 1 2 2 3 2 1 3 99 1 3 99 1
33 4 23.2 2 1 2 1 1 3 99 1 3 99 1
33 3 3.4 2 1 4 1 1 3 99 1 3 99 1
33 5 3.2 1 2 2 1 1 3 99 1 3 99 1
34 5 5.7 3 2 2 1 1 3 99 1 3 99 1
34 1 1.8 3 2 2 3 1 3 99 1 3 99 1
34 1 2.4 3 2 2 1 2 1 98 1 3 99 1
34 86 168 2 2 2 1 1 3 99 1 3 99 1
34 2 6.1 2 2 2 3 1 3 99 1 3 99 1
34 17 24.9 2 2 2 2 1 3 99 1 3 99 1
34 10 15.5 2 2 2 4 1 3 99 1 3 99 1
34 1 1.9 2 2 2 1 4 2 6 2 2 6 2
34 1 1.4 2 2 2 1 4 1 8 2 1 8 2
34 2 6.1 2 2 2 1 2 1 98 2 3 99 1

(continued)

Table L.1. Non-Diagnostic ceramics from excavated contexts
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Table L.1. continued

(continued)
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34 2 7.2 2 2 2 1 2 2 8 2 3 99 1
34 1 0.5 2 2 2 1 4 2 1 5 2 1 5
34 1 0.5 2 2 2 1 4 2 9 5 0 0 0
34 1 2.5 2 2 5 1 1 3 99 1 3 99 1
34 57 60.2 2 2 3 1 1 3 99 1 3 99 1
34 2 5.8 2 2 3 3 1 3 99 1 3 99 1
34 5 5.1 2 2 3 2 1 3 99 1 3 99 1
34 8 44.5 2 1 2 1 1 3 99 1 3 99 1
34 18 30.8 2 1 4 1 1 3 99 1 3 99 1
34 13 22.5 1 2 2 1 1 3 99 1 3 99 1
34 4 3.8 1 2 2 2 1 3 99 1 3 99 1
34 1 0.6 1 2 2 4 1 3 99 1 3 99 1
34 1 2.1 1 2 2 1 4 1 8 2 1 8 2
35 4 10.3 3 2 2 1 1 3 99 1 3 99 1
35 1 1.7 3 2 2 1 2 1 98 1 3 99 1
35 7 8.7 2 2 2 1 1 3 99 1 3 99 1
35 1 13.4 2 2 2 1 1 3 99 1 3 99 1 160 1
35 1 1.4 2 2 2 3 1 3 99 1 3 99 1
35 15 17 2 2 2 2 1 3 99 1 3 99 1
35 11 27.8 2 2 2 4 1 3 99 1 3 99 1
35 1 2.9 2 2 2 1 4 2 4 0 2 1 0
35 1 1.8 2 2 2 1 4 2 6 0 1 2 0
35 1 5.2 2 2 2 1 4 2 2 0 2 4 0
35 1 0.9 2 2 2 1 4 2 4 2 2 4 2
35 1 1 2 2 2 1 4 2 8 0 2 8 0
35 1 0.9 2 2 2 1 4 1 98 1 1 98 1
35 1 8.5 2 2 2 1 4 2 8 2 2 8 2 113 1
35 2 2.1 2 2 2 1 2 1 98 1 3 99 1
35 1 8.1 2 2 2 1 2 1 6 2 3 99 1
35 1 3.5 2 2 2 1 2 1 5 2 3 99 1 98 0
35 135 214.8 2 2 3 1 1 3 99 1 3 99 1
35 2 2.3 2 2 3 3 1 3 99 1 3 99 1
35 8 12.2 2 2 3 2 1 3 99 1 3 99 1
35 7 20.4 2 1 2 1 1 3 99 1 3 99 1
35 16 32.3 2 1 4 1 1 3 99 1 3 99 1
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Table L.1. continued

(continued)

PD Co
un

t

W
ei

gh
t (

g)

O
xi

da
tio

n

Pa
st

e

Te
m

pe
r

Pa
dd

le
 m

ar
ks

Sl
ip

 lo
ca

tio
n

Ex
t s

lip
 ty

pe

Ex
t s

lip
 c

ol
or

Ex
t s

ur
fa

ce
 

tr
ea

tm
en

t

In
t s

lip
 ty

pe

In
t s

lip
 c

ol
or

In
t s

ur
fa

ce
 

Tr
ea

tm
en

t

Ca
rin

ati
on

 
an

gl
e 

N
o.

 o
f 

Fl
an

ge
s

35 32 41.1 1 2 2 1 1 3 99 1 3 99 1
35 3 2.4 1 2 2 2 1 3 99 1 3 99 1
35 2 1.4 1 2 2 4 1 3 99 1 3 99 1
35 1 1.54 1 2 2 1 2 1 5 2 3 99 1
35 3 13.4 1 1 2 1 1 3 99 1 3 99 1
35 2 1.8 1 1 4 1 1 3 99 1 3 99 1
36 5 4.4 3 2 2 1 1 3 99 1 3 99 1
36 94 163.5 2 2 2 1 1 3 99 1 3 99 1
36 1 4.4 2 2 2 1 1 3 99 1 3 99 1 158 1
36 1 11.7 2 2 2 1 1 3 99 1 3 99 1 150 2
36 1 2.6 2 2 2 1 1 3 99 1 3 99 1 190 1
36 1 5.5 2 2 2 1 1 3 99 1 3 99 1 147 1
36 2 4.7 2 2 2 3 1 3 99 1 3 99 1
36 10 16.5 2 2 2 2 1 3 99 1 3 99 1
36 3 6.9 2 2 2 4 1 3 99 1 3 99 1
36 1 0.6 2 2 2 1 4 2 4 2 2 4 2
36 2 3 2 2 2 1 4 2 1 2 1 4 2
36 1 0.7 2 2 2 1 4 2 4 2 2 8 2
36 1 1.4 2 2 2 1 2 2 1 2 3 99 1
36 1 1.2 2 2 2 1 2 2 4 2 3 99 1
36 1 1.4 2 2 2 1 2 1 6 2 3 99 1
36 1 24.9 2 2 2 1 2 1 6 2 3 99 1 108 1
36 1 0.5 2 2 2 1 4 2 1 5 2 2 5
36 1 0.8 2 2 2 1 3 3 99 1 2 9 5
36 1 1.9 2 2 5 1 1 3 99 1 3 99 1
36 48 66.5 2 2 3 1 1 3 99 1 3 99 1
36 3 4.8 2 2 3 2 1 3 99 1 3 99 1
36 4 40.4 2 1 2 1 1 3 99 1 3 99 1
36 5 6.9 2 1 4 1 1 3 99 1 3 99 1
36 24 34.3 1 2 2 1 1 3 99 1 3 99 1
36 3 1.4 1 2 2 3 1 3 99 1 3 99 1
36 7 6.7 1 2 2 2 1 3 99 1 3 99 1
36 1 0.8 1 2 2 4 1 3 99 1 3 99 1
36 2 1.7 1 1 4 1 1 3 99 1 3 99 1
37 2 2.2 3 2 2 1 1 3 99 1 3 99 1
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Table L.1. continued

(continued)

PD Co
un

t

W
ei

gh
t (

g)

O
xi

da
tio

n

Pa
st

e

Te
m

pe
r

Pa
dd

le
 m

ar
ks

Sl
ip

 lo
ca

tio
n

Ex
t s

lip
 ty

pe

Ex
t s

lip
 c

ol
or

Ex
t s

ur
fa

ce
 

tr
ea

tm
en

t

In
t s

lip
 ty

pe

In
t s

lip
 c

ol
or

In
t s

ur
fa

ce
 

Tr
ea

tm
en

t

Ca
rin

ati
on

 
an

gl
e 

N
o.

 o
f 

Fl
an

ge
s

37 1 0.5 3 2 2 2 1 3 99 1 3 99 1
37 1 2.4 3 2 2 1 2 2 2 2 3 99 1
37 1 1.3 3 2 2 1 2 2 2 5 3 99 1
37 70 64.1 2 2 2 1 1 3 99 1 3 99 1
37 11 13.7 2 2 2 2 1 3 99 1 3 99 1
37 12 17.5 2 2 2 4 1 3 99 1 3 99 1
37 1 1.3 2 2 2 1 4 2 1 2 2 6 0
37 1 0.9 2 2 2 1 4 2 6 2 2 6 2
37 1 0.2 2 2 2 1 2 2 8 0 3 99 1
37 2 17.6 2 2 2 1 2 2 6 2 3 99 1
37 1 3 2 2 2 1 2 2 8 0 3 99 1
37 1 2 2 2 2 1 2 2 2 2 3 99 1
37 1 9.7 2 2 2 1 2 2 9 2 3 99 1 107 0
37 1 2.4 2 2 5 1 1 3 99 1 3 99 1
37 55 56.4 2 2 3 1 1 3 99 1 3 99 1
37 2 1.4 2 1 4 1 1 3 99 1 3 99 1
37 24 20 1 2 2 1 1 3 99 1 3 99 1
37 1 0.9 1 2 2 3 1 3 99 1 3 99 1
37 5 4.1 1 2 2 2 1 3 99 1 3 99 1
37 1 0.7 1 2 2 4 1 3 99 1 3 99 1
38 1 4.4 3 2 2 1 4 1 98 1 1 98 1
38 2 10.8 3 2 2 1 4 1 98 1 1 98 1
38 2 4.5 3 2 3 1 1 3 99 1 3 99 1
38 751 2318.2 2 2 2 1 1 3 99 1 3 99 1
38 26 46.2 2 2 2 3 1 3 99 1 3 99 1
38 41 87.8 2 2 2 2 1 3 99 1 3 99 1
38 21 35.1 2 2 2 4 1 3 99 1 3 99 1
38 10 27.6 2 2 2 1 4 1 98 1 1 98 1
38 11 104.1 2 2 2 1 2 1 98 1 3 99 1
38 4 21 2 2 2 1 3 3 99 1 1 98 1
38 3 8.3 2 2 2 1 4 1 98 1 1 98 1
38 4 22 2 2 2 1 2 1 98 1 3 99 1
38 8 22.2 2 2 2 1 3 3 99 1 1 98 1
38 4 14.1 2 2 5 1 1 3 99 1 3 99 1
38 1189 2847 2 2 3 1 1 3 99 1 3 99 1
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(continued)
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38 5 14.1 2 2 3 3 1 3 99 1 3 99 1
38 78 240.6 2 2 3 2 1 3 99 1 3 99 1
38 238 334.7 1 2 2 1 1 3 99 1 3 99 1
38 12 20.1 1 2 2 3 1 3 99 1 3 99 1
38 22 42.8 1 2 2 2 1 3 99 1 3 99 1
38 5 9.7 1 2 2 4 1 3 99 1 3 99 1
38 1 1.2 1 2 2 1 4 1 98 1 1 98 1
38 3 7.5 1 2 2 1 2 1 98 1 3 99 1
38 11 20.7 1 2 3 1 1 3 99 1 3 99 1
38 9 30.3 1 1 0 0 0 0 0 0 0 0 0
38 105 566.3 2 1 0 0 0 0 0 0 0 0 0
38 9 29.9 3 1 0 0 0 0 0 0 0 0 0
39 2 7 3 2 2 2 1 3 99 1 3 99 1
39 4 29.2 3 2 2 1 4 1 98 1 1 98 1
39 1 1.4 3 2 2 1 2 1 98 1 3 99 1
39 2 5.4 3 2 2 1 3 3 99 1 1 98 1
39 2 3.8 3 2 3 1 1 3 99 1 3 99 1
39 948 2411 2 2 2 1 1 3 99 1 3 99 1
39 22 68 2 2 2 3 1 3 99 1 3 99 1
39 183 473 2 2 2 2 1 3 99 1 3 99 1
39 154 446.7 2 2 2 4 1 3 99 1 3 99 1
39 184 918.6 2 2 2 1 4 1 98 1 1 98 1
39 122 735.8 2 2 2 1 2 1 98 1 3 99 1
39 16 104.1 2 2 2 1 3 3 99 1 1 98 1
39 15 134 2 2 2 1 4 1 98 1 1 98 1
39 16 96.5 2 2 2 1 2 1 98 1 3 99 1
39 10 24.9 2 2 2 1 3 3 99 1 1 98 1
39 518 1078.7 2 2 3 1 1 3 99 1 3 99 1
39 6 43.2 2 2 3 3 1 3 99 1 3 99 1
39 72 199.6 2 2 3 2 1 3 99 1 3 99 1
39 69 97.5 1 2 2 1 1 3 99 1 3 99 1
39 1 14.3 1 2 2 3 1 3 99 1 3 99 1
39 11 31.1 1 2 2 2 1 3 99 1 3 99 1
39 22 75.3 1 2 2 4 1 3 99 1 3 99 1
39 13 63.9 1 2 2 1 4 1 98 1 1 98 1



580

Table L.1. continued

(continued)
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39 2 27.8 1 2 2 1 4 1 98 1 1 98 1
39 1 4.8 1 2 2 1 2 1 98 1 3 99 1
39 8 37.7 1 1 0 0 0 0 0 0 0 0 0
39 5 6.8 3 1 0 0 0 0 0 0 0 0 0
39 184 1499.5 2 1 0 0 0 0 0 0 0 0 0
40 1 1.4 3 2 2 1 1 3 99 1 3 99 1
40 1 1.8 3 2 2 1 2 1 98 1 3 99 1
40 214 357.8 2 2 2 1 1 3 99 1 3 99 1
40 1 10.2 2 2 2 1 1 3 99 1 3 99 1 130 1
40 1 4.8 2 2 2 1 1 3 99 1 3 99 1 138 0
40 1 4.7 2 2 2 1 1 3 99 1 3 99 1 131 0
40 1 3.7 2 2 2 1 1 3 99 1 3 99 1 103 1
40 1 7.9 2 2 2 3 1 3 99 1 3 99 1
40 26 32.8 2 2 2 2 1 3 99 1 3 99 1
40 50 50 2 2 2 4 1 3 99 1 3 99 1
40 1 3.1 2 2 2 1 4 2 4 2 2 4 2
40 2 9.6 2 2 2 1 4 2 8 2 2 8 2
40 1 1.2 2 2 2 1 4 2 6 2 2 6 2
40 2 1.7 2 2 2 1 4 2 4 2 2 8 2
40 1 11.8 2 2 2 1 4 2 2 2 2 2 2
40 1 6.4 2 2 2 1 4 2 8 2 2 8 2 107 1
40 1 5.8 2 2 2 1 4 2 6 2 2 8 2 157 1
40 1 1.2 2 2 2 1 2 2 6 2 3 99 1
40 1 2.4 2 2 2 1 2 1 98 1 3 99 1
40 2 2.7 2 2 2 1 2 2 1 2 3 99 1
40 1 7 2 2 2 1 2 2 8 2 3 99 1
40 1 4.7 2 2 2 1 3 3 99 1 2 8 2
40 180 210.4 2 2 3 1 1 3 99 1 3 99 1
40 2 5.8 2 2 3 3 1 3 99 1 3 99 1
40 2 2.3 2 2 3 2 1 3 99 1 3 99 1
40 1 1.1 2 2 3 4 1 3 99 1 3 99 1
40 19 195.3 2 1 2 1 1 3 99 1 3 99 1
40 17 21 2 1 4 1 1 3 99 1 3 99 1
40 33 43.1 1 2 2 1 1 3 99 1 3 99 1
40 1 0.8 1 2 2 2 1 3 99 1 3 99 1
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(continued)
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40 1 1.3 1 2 2 4 1 3 99 1 3 99 1
40 2 2.5 1 2 2 1 4 1 98 1 1 98 1
40 3 4 1 2 3 1 1 3 99 1 3 99 1
40 3 8.4 1 1 2 1 1 3 99 1 3 99 1
40 2 16.7 1 1 4 1 1 3 99 1 3 99 1
41 1 1.2 3 2 2 1 4 2 1 5 2 1 5
41 1 10.2 3 2 2 1 4 2 1 5 2 1 5 98 1
41 21 34.2 2 2 2 1 1 3 99 1 3 99 1
41 2 3.8 2 2 2 4 1 3 99 1 3 99 1
41 1 1.3 2 2 2 1 4 2 9 2 2 9 2
41 2 3.3 2 2 2 1 2 2 2 2 3 99 1
41 1 1.5 2 2 2 1 2 2 2 5 3 99 1
41 4 22.9 2 1 2 1 1 3 99 1 3 99 1
41 7 6.5 1 2 2 1 1 3 99 1 3 99 1
42 2 0.9 3 2 2 1 1 3 99 1 3 99 1
42 1 6 3 2 2 1 2 1 98 1 3 99 1
42 16 32 2 2 2 1 1 3 99 1 3 99 1
42 2 1.8 2 2 2 3 1 3 99 1 3 99 1
42 2 3.9 2 2 2 2 1 3 99 1 3 99 1
42 1 1.4 2 2 2 4 1 3 99 1 3 99 1
42 11 19.8 2 2 3 1 1 3 99 1 3 99 1
42 3 16.1 2 1 2 1 1 3 99 1 3 99 1
42 1 1.6 2 1 4 1 1 3 99 1 3 99 1
42 4 3.2 1 2 2 1 1 3 99 1 3 99 1
43 15 14.8 2 2 2 1 1 3 99 1 3 99 1
43 2 1.3 2 2 2 2 1 3 99 1 3 99 1
43 3 6.9 2 2 2 4 1 3 99 1 3 99 1
43 2 3.8 2 2 3 1 1 3 99 1 3 99 1
43 1 1.3 2 2 3 2 1 3 99 1 3 99 1
43 2 6.9 2 1 2 1 1 3 99 1 3 99 1
44 5 11.4 2 2 2 1 1 3 99 1 3 99 1
44 3 6.9 2 2 3 1 1 3 99 1 3 99 1
44 2 6.9 1 2 2 1 1 3 99 1 3 99 1
44 1 1 1 2 2 2 1 3 99 1 3 99 1
45 25 38.9 2 2 2 1 1 3 99 1 3 99 1
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(continued)
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45 1 7.9 2 2 2 1 1 3 99 1 3 99 1
45 1 7.2 2 2 2 1 1 3 99 1 3 99 1 118 1
45 1 2.7 2 2 2 3 1 3 99 1 3 99 1
45 5 5.3 2 2 2 2 1 3 99 1 3 99 1
45 1 6.8 2 2 2 4 1 3 99 1 3 99 1 127 1
45 1 1.7 2 2 2 1 2 1 98 1 3 99 1
45 10 10.6 2 2 3 1 1 3 99 1 3 99 1
45 1 1.1 2 1 2 1 1 3 99 1 3 99 1
45 2 2.4 1 2 2 1 1 3 99 1 3 99 1
46 58 69.2 2 2 2 1 1 3 99 1 3 99 1
46 1 2.7 2 2 2 1 1 3 99 1 3 99 1 109 1
46 3 6.2 2 2 2 2 1 3 99 1 3 99 1
46 3 3.9 2 2 2 4 1 3 99 1 3 99 1
46 1 1.3 2 2 2 1 4 1 98 1 1 98 1
46 1 2 2 2 2 1 4 2 1 2 2 6 2
46 1 3.5 2 2 2 1 2 1 98 1 3 99 1
46 1 1.8 2 2 2 1 2 2 1 2 3 99 1
46 1 3.3 2 2 2 1 4 2 1 5 2 8 2
46 23 37.2 2 2 3 1 1 3 99 1 3 99 1
46 1 0.9 2 2 3 4 1 3 99 1 3 99 1
46 5 19.2 2 1 2 1 1 3 99 1 3 99 1
46 14 10.5 1 2 2 1 1 3 99 1 3 99 1
46 1 8.8 1 2 2 1 1 3 99 1 3 99 1 110 0
46 2 0.9 1 2 2 2 1 3 99 1 3 99 1
46 1 0.8 1 2 2 1 2 1 98 1 3 99 1
46 1 0.8 1 1 4 1 1 3 99 1 3 99 1
47 6 8.7 3 2 2 1 1 3 99 1 3 99 1
47 6 5.2 3 2 2 1 1 3 99 1 3 99 1
47 2 1.6 3 2 2 2 1 3 99 1 3 99 1
47 2 5.4 3 2 2 1 4 1 98 1 1 98 1
47 329 654.4 2 2 2 1 1 3 99 1 3 99 1
47 1 25.9 2 2 2 1 1 3 99 1 3 99 1 154 1
47 1 12.1 2 2 2 1 1 3 99 1 3 99 1 190 1
47 1 17.8 2 2 2 1 1 3 99 1 3 99 1 138 2
47 1 17 2 2 2 1 1 3 99 1 3 99 1 131 2
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(continued)
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47 1 6.9 2 2 2 1 1 3 99 1 3 99 1 134 1
47 1 4.9 2 2 2 1 1 3 99 1 3 99 1 120 1
47 420 721.2 2 2 2 1 1 3 99 1 3 99 1
47 1 43.3 2 2 2 1 1 3 99 1 3 99 1 135 1
47 1 13.4 2 2 2 1 1 3 99 1 3 99 1 112 1
47 1 13.8 2 2 2 1 1 3 99 1 3 99 1 88 1
47 1 7.6 2 2 2 1 1 3 99 1 3 99 1 104 2
47 1 7.8 2 2 2 1 1 3 99 1 3 99 1 122 1
47 1 7.4 2 2 2 1 1 3 99 1 3 99 1 111 1
47 1 15.1 2 2 2 1 1 3 99 1 3 99 1 170 2
47 1 7.4 2 2 2 1 1 3 99 1 3 99 1 161 1
47 1 6.1 2 2 2 1 1 3 99 1 3 99 1 114 0
47 1 8 2 2 2 1 1 3 99 1 3 99 1 164 1
47 1 4.6 2 2 2 1 1 3 99 1 3 99 1 150 1
47 1 3.8 2 2 2 1 1 3 99 1 3 99 1 124 1
47 1 3.2 2 2 2 1 1 3 99 1 3 99 1 127 1
47 1 2.2 2 2 2 1 1 3 99 1 3 99 1 135 1
47 523 888.9 2 2 2 1 1 3 99 1 3 99 1
47 1 14.9 2 2 2 1 1 3 99 1 3 99 1 124 1
47 1 14.8 2 2 2 1 1 3 99 1 3 99 1 180 3
47 1 15.7 2 2 2 1 1 3 99 1 3 99 1 180 1
47 1 8.5 2 2 2 1 1 3 99 1 3 99 1 162 1
47 1 5.4 2 2 2 1 1 3 99 1 3 99 1 135 1
47 1 6.1 2 2 2 1 1 3 99 1 3 99 1 143 1
47 1 2.2 2 2 2 3 1 3 99 1 3 99 1
47 2 11.6 2 2 2 3 1 3 99 1 3 99 1
47 28 34.3 2 2 2 2 1 3 99 1 3 99 1
47 33 42.9 2 2 2 2 1 3 99 1 3 99 1
47 29 51.8 2 2 2 2 1 3 99 1 3 99 1
47 1 8.3 2 2 2 2 1 3 99 1 3 99 1 129 1
47 24 44.7 2 2 2 4 1 3 99 1 3 99 1
47 34 54.9 2 2 2 4 1 3 99 1 3 99 1
47 24 32.9 2 2 2 4 1 3 99 1 3 99 1
47 1 50.8 2 2 2 4 1 3 99 1 3 99 1 146 3
47 4 22.7 2 2 2 1 4 1 98 1 1 98 1
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(continued)
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47 1 2.5 2 2 2 1 4 2 1 2 1 4 2
47 1 7.9 2 2 2 1 4 1 7 0 1 7 0 115 1
47 1 1.2 2 2 2 1 4 1 98 1 1 98 1
47 2 5 2 2 2 1 4 2 8 2 2 8 2
47 1 3.2 2 2 2 1 4 2 2 2 2 2 2 119 1
47 3 9.2 2 2 2 1 4 1 98 1 1 98 1
47 1 4.5 2 2 2 1 4 2 9 0 2 9 0
47 4 20.3 2 2 2 1 2 1 98 1 3 99 1
47 4 9.2 2 2 2 1 2 1 98 1 3 99 1
47 1 7.5 2 2 2 1 2 1 6 0 3 99 1 97 1
47 1 8.6 2 2 2 1 2 1 8 0 3 99 1 152 2
47 1 10.3 2 2 2 1 2 1 6 2 3 99 1 119 2
47 1 4.2 2 2 2 1 2 2 2 2 3 99 1 107 1
47 3 28.5 2 2 2 1 2 1 98 1 3 99 1
47 1 11.6 2 2 2 1 2 2 9 2 3 99 1 86 1
47 1 9.7 2 2 2 1 2 1 8 0 3 99 1 165 1
47 1 8.3 2 2 2 1 2 1 4 2 3 99 1 165 1
47 5 20.2 2 2 2 1 3 3 99 1 1 98 1
47 2 7.8 2 2 2 1 3 3 99 1 2 4 2
47 1 3.7 2 2 2 1 4 1 7 5 1 7 5
47 1 4.5 2 2 2 1 4 2 1 5 1 4 5
47 2 7.1 2 2 2 1 3 3 99 1 1 4 5
47 1 5.7 2 2 2 1 3 0 0 0 2 9 5
47 1 5.6 2 2 5 1 1 3 99 1 3 99 1
47 1 5.2 2 2 5 1 1 3 99 1 3 99 1
47 1 3.1 2 2 5 1 1 3 99 1 3 99 1
47 382 308.4 2 2 3 1 1 3 99 1 3 99 1
47 259 366.8 2 2 3 1 1 3 99 1 3 99 1
47 190 334.2 2 2 3 1 1 3 99 1 3 99 1
47 4 22.8 2 2 3 3 1 3 99 1 3 99 1
47 6 17.4 2 2 3 3 1 3 99 1 3 99 1
47 3 10.2 2 2 3 3 1 3 99 1 3 99 1
47 6 7.8 2 2 3 2 1 3 99 1 3 99 1
47 12 17.4 2 2 3 2 1 3 99 1 3 99 1
47 12 16.9 2 2 3 2 1 3 99 1 3 99 1
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47 9 9.3 2 2 3 2 1 3 99 1 3 99 1
47 3 4.4 2 2 3 4 1 3 99 1 3 99 1
47 11 15.3 2 2 3 4 1 3 99 1 3 99 1
47 2 2.3 2 2 3 4 1 3 99 1 3 99 1
47 1 79.5 2 1 2 1 1 3 99 1 3 99 1
47 11 219.7 2 1 2 1 1 3 99 1 3 99 1
47 1 15.4 2 1 2 1 1 3 99 1 3 99 1
47 2 84.1 2 1 2 1 2 1 7 2 3 99 1
47 17 15.6 2 1 4 1 1 3 99 1 3 99 1
47 23 28.2 2 1 4 1 1 3 99 1 3 99 1
47 14 34.6 2 1 4 1 1 3 99 1 3 99 1
47 2 4.2 2 1 4 1 4 2 8 2 2 8 2
47 3 6.2 2 1 4 1 4 2 8 2 2 8 2
47 21 38.5 1 2 2 1 1 3 99 1 3 99 1
47 51 42.7 1 2 2 1 1 3 99 1 3 99 1
47 41 37.8 1 2 2 1 1 3 99 1 3 99 1
47 1 6.3 1 2 2 1 1 3 99 1 3 99 1 138 1
47 1 13.2 1 2 2 2 1 3 99 1 3 99 1 155 1
47 11 6.3 1 2 2 2 1 3 99 1 3 99 1
47 5 4.1 1 2 2 2 1 3 99 1 3 99 1
47 4 7.6 1 2 2 4 1 3 99 1 3 99 1
47 2 1.1 1 2 2 4 1 3 99 1 3 99 1
47 1 0.5 1 2 2 4 1 3 99 1 3 99 1
47 1 14.6 1 2 2 1 2 1 9 2 3 99 1 115 1
47 1 1.1 1 2 5 1 1 3 99 1 3 99 1
47 3 2.5 1 2 3 1 1 3 99 1 3 99 1
47 1 1.1 1 2 3 1 1 3 99 1 3 99 1
47 1 8.5 1 1 2 1 1 3 99 1 3 99 1
47 3 6.6 1 1 4 1 1 3 99 1 3 99 1
47 13 34.6 1 1 4 1 1 3 99 1 3 99 1
47 1 3.2 1 1 4 1 1 3 99 1 3 99 1
47 1 11.3 2 2 2 2 2 2 4 2 3 99 1 127 1
48 30 40.2 3 2 2 1 1 3 99 1 3 99 1
48 17 20.5 3 2 2 1 1 3 99 1 3 99 1
48 6 10.6 3 2 2 1 1 3 99 1 3 99 1
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48 3 4.6 3 2 2 1 1 3 99 1 3 99 1
48 1 0.8 3 2 2 2 1 3 99 1 3 99 1
48 3 5.8 3 2 2 2 1 3 99 1 3 99 1
48 1 1.6 3 2 2 2 1 3 99 1 3 99 1
48 1 1.2 3 2 2 4 1 3 99 1 3 99 1
48 1 1.3 3 2 2 1 2 1 98 1 3 99 1
48 2 9.7 3 2 2 1 2 1 98 2 3 99 1
48 1 7.1 3 2 2 1 2 1 98 1 3 99 1 92 1
48 1 1.6 3 2 2 1 2 1 2 2 3 99 1 120 1
48 1 2.6 3 2 2 1 4 1 1 0 1 1 5 107 1
48 14 20.2 3 2 3 1 1 3 99 1 3 99 1
48 5 3.9 3 2 3 1 1 3 99 1 3 99 1
48 3 9.8 3 2 3 1 1 3 99 1 3 99 1
48 491 852.9 2 2 2 1 1 3 99 1 3 99 1
48 1 15.1 2 2 2 1 1 3 99 1 3 99 1 180 2
48 1 14.6 2 2 2 1 1 3 99 1 3 99 1 155 1
48 1 12.1 2 2 2 1 1 3 99 1 3 99 1 141 1
48 1 4.5 2 2 2 1 1 3 99 1 3 99 1 135 1
48 1 1.4 2 2 2 1 1 3 99 1 3 99 1 160 1
48 330 701.5 2 2 2 1 1 3 99 1 3 99 1
48 1 21.5 2 2 2 1 1 3 99 1 3 99 1 80 0
48 1 14.7 2 2 2 1 1 3 99 1 3 99 1 145 1
48 1 15.5 2 2 2 1 1 3 99 1 3 99 1 149 2
48 1 8.5 2 2 2 1 1 3 99 1 3 99 1 153 1
48 1 6.8 2 2 2 1 1 3 99 1 3 99 1 141 1
48 500 787.7 2 2 2 1 1 3 99 1 3 99 1
48 1 21 2 2 2 1 1 3 99 1 3 99 1 115 1
48 1 10.7 2 2 2 1 1 3 99 1 3 99 1 111 1
48 1 15.8 2 2 2 1 1 3 99 1 3 99 1 117 2
48 1 5.6 2 2 2 1 1 3 99 1 3 99 1 126 1
48 1 8.3 2 2 2 1 1 3 99 1 3 99 1 168 1
48 648 1011.2 2 2 2 1 1 3 99 1 3 99 1
48 1 28.2 2 2 2 1 1 3 99 1 3 99 1 160 3
48 1 12 2 2 2 1 1 3 99 1 3 99 1 136 1
48 1 9.7 2 2 2 1 1 3 99 1 3 99 1 123 2
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48 1 4 2 2 2 1 1 3 99 1 3 99 1 140 1
48 1 3.3 2 2 2 1 1 3 99 1 3 99 1 170 1
48 1 5.2 2 2 2 1 1 3 99 1 3 99 1 160 2
48 1 4.1 2 2 2 1 1 3 99 1 3 99 1 138 1
48 1 3.2 2 2 2 1 1 3 99 1 3 99 1 132 1
48 3 4.9 2 2 2 3 1 3 99 1 3 99 1
48 3 9.8 2 2 2 3 1 3 99 1 3 99 1
48 1 0.3 2 2 2 3 1 3 99 1 3 99 1
48 1 4.7 2 2 2 3 1 3 99 1 3 99 1
48 42 81.8 2 2 2 2 1 3 99 1 3 99 1
48 1 38.6 2 2 2 2 1 3 99 1 3 99 1 143 2
48 34 81.4 2 2 2 2 1 3 99 1 3 99 1
48 40 79.1 2 2 2 2 1 3 99 1 3 99 1
48 1 44.1 2 2 2 2 1 3 99 1 3 99 1 133 2
48 1 12 2 2 2 2 1 3 99 1 3 99 1 136 2
48 24 44.2 2 2 2 2 1 3 99 1 3 99 1
48 1 9.8 2 2 2 2 1 3 99 1 3 99 1 107 1
48 31 65.7 2 2 2 4 1 3 99 1 3 99 1
48 13 35.6 2 2 2 4 1 3 99 1 3 99 1
48 1 13.7 2 2 2 4 1 3 99 1 3 99 1 110 1
48 28 49.4 2 2 2 4 1 3 99 1 3 99 1
48 1 27 2 2 2 4 1 3 99 1 3 99 1 148 3
48 34 86.1 2 2 2 4 1 3 99 1 3 99 1
48 1 2.9 2 2 2 1 4 1 4 0 1 8 0 140 1
48 2 18.6 2 2 2 1 4 1 98 1 1 98 1
48 1 4.7 2 2 2 1 2 2 2 2 3 99 1
48 1 2.9 2 2 2 1 2 1 6 0 0 0 0
48 1 7.4 2 2 2 1 2 2 4 2 3 99 1 159 1
48 3 8.2 2 2 2 1 2 1 98 1 3 99 1
48 1 6.8 2 2 2 1 2 1 1 2 3 99 1 146 1
48 1 3.6 2 2 2 1 2 2 9 2 3 99 1 107 1
48 1 2 2 2 2 1 2 1 98 2 3 99 1
48 1 88.4 2 2 2 1 2 1 4 0 3 99 1 137 3
48 1 8 2 2 2 1 2 1 4 2 3 99 1 142 2
48 1 6 2 2 2 1 3 3 99 1 2 4 2
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48 1 8.1 2 2 2 1 4 2 2 5 2 2 5
48 1 3.8 2 2 2 1 4 1 2 5 1 2 5
48 2 28.2 2 2 2 1 2 1 1 5 3 99 1
48 1 2.1 2 2 2 1 4 2 9 5 2 9 0
48 3 14.6 2 2 5 1 1 3 99 1 3 99 1
48 1 5 2 2 5 1 1 3 99 1 3 99 1 161 2
48 1 1.9 2 2 5 1 1 3 99 1 3 99 1
48 276 414.3 2 2 3 1 1 3 99 1 3 99 1
48 291 395.3 2 2 3 1 1 3 99 1 3 99 1
48 232 427 2 2 3 1 1 3 99 1 3 99 1
48 307 443.2 2 2 3 1 1 3 99 1 3 99 1
48 7 18.5 2 2 3 3 1 3 99 1 3 99 1
48 2 12.8 2 2 3 3 1 3 99 1 3 99 1
48 1 2.8 2 2 3 3 1 3 99 1 3 99 1
48 2 1.5 2 2 3 3 1 3 99 1 3 99 1
48 6 4.9 2 2 3 2 1 3 99 1 3 99 1
48 9 12.3 2 2 3 2 1 3 99 1 3 99 1
48 8 23.2 2 2 3 2 1 3 99 1 3 99 1
48 20 32.7 2 2 3 2 1 3 99 1 3 99 1
48 4 8 2 2 3 4 1 3 99 1 3 99 1
48 7 7.9 2 2 3 4 1 3 99 1 3 99 1
48 7 10.7 2 2 3 4 1 3 99 1 3 99 1
48 7 4.6 2 2 3 4 1 3 99 1 3 99 1
48 2 43.9 2 1 2 1 1 3 99 1 3 99 1
48 1 6.9 2 1 2 1 1 3 99 1 3 99 1
48 6 46.7 2 1 2 1 1 3 99 1 3 99 1
48 5 47.3 2 1 2 1 1 3 99 1 3 99 1
48 2 51.6 2 1 2 1 4 2 9 0 2 9 0
48 1 16.9 2 1 3 1 1 3 99 2 3 99 1
48 14 41.1 2 1 4 1 1 3 99 1 3 99 1
48 13 19.5 2 1 4 1 1 3 99 1 3 99 1
48 16 28.6 2 1 4 1 1 3 99 1 3 99 1
48 14 23 2 1 4 1 1 3 99 1 3 99 1
48 2 3.7 2 1 4 1 4 2 8 2 2 8 2
48 1 0.4 2 1 4 1 2 2 8 2 3 99 1
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48 1 0.7 2 1 4 1 2 2 8 2 3 99 1
48 502 503 1 2 2 1 1 3 99 1 3 99 1
48 1 4.9 1 2 2 1 1 3 99 1 3 99 1 180 2
48 1 2.2 1 2 2 1 1 3 99 1 3 99 1 143 1
48 43 53.9 1 2 2 1 1 3 99 1 3 99 1
48 50 73 1 2 2 1 1 3 99 1 3 99 1
48 2 1.2 1 2 2 1 1 3 99 1 3 99 1
48 1 16.4 1 2 2 1 1 3 99 1 3 99 1 148 0
48 70 64.6 1 2 2 1 1 3 99 1 3 99 1
48 7 10.1 1 2 2 2 1 3 99 1 3 99 1
48 2 3 1 2 2 2 1 3 99 1 3 99 1
48 5 6 1 2 2 2 1 3 99 1 3 99 1
48 7 9.7 1 2 2 4 1 3 99 1 3 99 1
48 2 2.8 1 2 2 4 1 3 99 1 3 99 1
48 1 1.1 1 2 5 1 1 3 99 1 3 99 1
48 3 3.1 1 2 5 1 1 3 99 1 3 99 1
48 3 7.3 1 2 3 1 1 3 99 1 3 99 1
48 1 13 1 2 3 1 1 3 99 1 3 99 1
48 11 13.6 1 1 4 1 1 3 99 1 3 99 1
48 1 6 1 1 4 1 1 3 99 1 3 99 1
48 1 28.3 1 1 4 1 1 3 99 1 3 99 1
48 4 2.8 1 1 4 1 1 3 99 1 3 99 1
49 16 6.8 0 0 0 0 0 0 0 0 0 0 0
49 7 3.7 0 0 0 0 0 0 0 0 0 0 0
49 22 17.9 0 0 0 0 0 0 0 0 0 0 0
49 27 33 0 0 0 0 0 0 0 0 0 0 0
49 8 16.6 3 2 2 1 1 3 99 1 3 99 1
49 34 56.4 3 2 2 1 1 3 99 1 3 99 1
49 1 6.7 3 2 2 3 1 3 99 1 3 99 1
49 1 0.7 3 2 2 2 1 3 99 1 3 99 1
49 4 4.2 3 2 2 2 1 3 99 1 3 99 1
49 2 4.6 3 2 2 4 1 3 99 1 3 99 1
49 4 8.6 3 2 2 4 1 3 99 1 3 99 1
49 6 16.9 3 2 2 1 4 1 98 1 1 98 1
49 2 6.6 3 2 2 1 4 1 98 1 1 98 1



590

Table L.1. continued

(continued)

PD Co
un

t

W
ei

gh
t (

g)

O
xi

da
tio

n

Pa
st

e

Te
m

pe
r

Pa
dd

le
 m

ar
ks

Sl
ip

 lo
ca

tio
n

Ex
t s

lip
 ty

pe

Ex
t s

lip
 c

ol
or

Ex
t s

ur
fa

ce
 

tr
ea

tm
en

t

In
t s

lip
 ty

pe

In
t s

lip
 c

ol
or

In
t s

ur
fa

ce
 

Tr
ea

tm
en

t

Ca
rin

ati
on

 
an

gl
e 

N
o.

 o
f 

Fl
an

ge
s

49 1 3.6 3 2 2 1 2 1 98 1 3 99 1
49 1 2.5 3 2 2 1 2 2 4 2 3 99 1
49 1 8.5 3 2 2 1 2 2 4 0 3 99 1
49 5 8.9 3 2 3 1 1 3 99 1 3 99 1
49 18 17.1 3 2 3 1 1 3 99 1 3 99 1
49 3 14.2 3 1 4 1 1 3 99 1 3 99 1
49 293 625 2 2 2 1 1 3 99 1 3 99 1
49 462 663 2 2 2 1 1 3 99 1 3 99 1
49 2 31.3 2 2 2 3 1 3 99 1 3 99 1
49 4 17.8 2 2 2 3 1 3 99 1 3 99 1
49 22 25.2 2 2 2 2 1 3 99 1 3 99 1
49 38 50.6 2 2 2 2 1 3 99 1 3 99 1
49 34 56.3 2 2 2 4 1 3 99 1 3 99 1
49 55 101.5 2 2 2 4 1 3 99 1 3 99 1
49 13 23.8 2 2 2 1 4 1 98 1 1 98 1
49 7 39.3 2 2 2 1 4 1 98 1 1 98 1
49 2 6 2 2 2 1 2 1 98 1 3 99 1
49 1 6.2 2 2 2 1 2 2 6 2 3 99 1
49 2 9.4 2 2 2 1 2 1 98 1 3 99 1
49 3 5.5 2 2 2 1 2 1 98 1 3 99 1
49 1 8.1 2 2 2 1 4 1 1 5 1 3 5
49 1 1.4 2 2 2 1 4 1 8 5 1 6 5
49 3 11.5 2 2 5 1 1 3 99 1 3 99 1
49 4 15.8 2 2 5 1 1 3 99 1 3 99 1
49 2 1.5 2 2 5 3 1 3 99 1 3 99 1
49 236 415.2 2 2 3 1 1 3 99 1 3 99 1
49 345 578.7 2 2 3 1 1 3 99 1 3 99 1
49 9 43.1 2 2 3 3 1 3 99 1 3 99 1
49 10 30.4 2 2 3 3 1 3 99 1 3 99 1
49 10 16.7 2 2 3 2 1 3 99 1 3 99 1
49 12 15.6 2 2 3 2 1 3 99 1 3 99 1
49 19 92.8 2 2 3 4 1 3 99 1 3 99 1
49 10 28.9 2 2 3 4 1 3 99 1 3 99 1
49 16 29.3 2 1 4 1 1 3 99 1 3 99 1
49 27 29.9 2 1 4 1 1 3 99 1 3 99 1
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49 24 30.2 1 2 2 1 1 3 99 1 3 99 1
49 44 58.1 1 2 2 1 1 3 99 1 3 99 1
49 3 2.3 1 2 2 4 1 3 99 1 3 99 1
49 6 14.6 1 2 2 4 1 3 99 1 3 99 1
49 1 2.6 1 2 2 1 4 1 98 1 1 98 1
49 2 4 1 2 5 1 1 3 99 1 3 99 1
49 5 4.4 1 2 3 1 1 3 99 1 3 99 1
49 28 53.1 1 2 3 1 1 3 99 1 3 99 1
49 4 2.5 1 1 4 1 1 3 99 1 3 99 1
49 1 20.5 2 2 2 1 1 3 99 1 3 99 1 156 1
49 1 6.4 2 2 2 1 1 3 99 1 3 99 1 97 1
49 1 14.2 2 2 2 2 1 3 99 1 3 99 1 115 1
49 1 4.1 2 2 2 1 2 1 8 2 3 99 1 176 1
49 1 14.6 1 2 2 4 1 3 99 1 3 99 1 143 2
49 1 3.2 1 2 2 2 1 3 99 1 3 99 1 129 2
49 1 11.7 2 2 2 1 2 1 4 0 0 0 0 169 2
49 1 6.9 2 2 2 1 1 3 99 1 3 99 1 170 1
49 1 7 2 2 2 1 1 3 99 1 3 99 1 167 1
49 1 10.8 2 2 2 1 4 1 4 2 1 4 2 163 2
49 1 14.4 2 2 2 1 2 1 4 0 0 0 0 143 2
49 1 7.8 2 2 2 1 0 0 0 0 0 0 0 156 1
49 1 6.1 1 2 2 1 0 0 0 0 0 0 0 142 1
49 1 6.2 2 2 2 1 0 0 0 0 0 0 0 142 1
49 1 3.6 1 2 2 1 0 0 0 0 0 0 0 129 1
49 1 2.4 2 2 2 2 2 1 2 0 0 0 0 119 1
49 1 3.1 2 2 2 1 0 0 0 0 0 0 0 150 1
49 1 2.8 1 2 2 1 0 0 0 0 0 0 0 170 1
49 1 5.4 2 2 2 1 0 0 0 0 0 0 0 138 1
49 1 1.8 2 2 2 0 0 0 0 0 0 0 0 135 1
49 1 3.3 3 2 2 1 0 0 0 0 0 0 0 109 1
49 1 2.5 1 2 2 1 4 1 6 0 2 8 2 135 1
49 1 29.9 1 2 2 1 2 1 6 0 0 0 0 137 1
49 1 28.2 1 2 2 1 2 1 6 0 0 0 0 180 2
49 1 9.9 1 2 2 1 0 0 0 0 0 0 0 150 2
49 1 8.5 2 2 2 1 2 1 6 0 0 0 0 160 1



592

Table L.1. continued

(continued)

PD Co
un

t

W
ei

gh
t (

g)

O
xi

da
tio

n

Pa
st

e

Te
m

pe
r

Pa
dd

le
 m

ar
ks

Sl
ip

 lo
ca

tio
n

Ex
t s

lip
 ty

pe

Ex
t s

lip
 c

ol
or

Ex
t s

ur
fa

ce
 

tr
ea

tm
en

t

In
t s

lip
 ty

pe

In
t s

lip
 c

ol
or

In
t s

ur
fa

ce
 

Tr
ea

tm
en

t

Ca
rin

ati
on

 
an

gl
e 

N
o.

 o
f 

Fl
an

ge
s

49 1 5.6 2 2 2 1 4 2 8 2 2 8 2 116 1
49 1 16.8 2 2 2 1 0 0 0 0 0 0 0 146 1
49 1 18.9 2 2 2 1 0 0 0 0 0 0 0 158 1
49 1 15.9 2 2 2 2 2 1 4 0 0 0 0 131 1
49 1 12.6 2 2 2 1 0 0 0 0 0 0 0 140 1
49 1 9.8 2 2 2 1 0 0 0 0 0 0 0 168 1
49 1 5.8 2 2 2 1 0 0 0 0 0 0 0 174 1
49 1 10.2 2 2 2 2 0 0 0 0 0 0 0 146 1
49 1 4.3 1 2 2 1 0 0 0 0 0 0 0 153 1
49 1 13.1 2 2 2 1 0 0 0 0 0 0 0 125 2
49 1 9.7 2 2 2 1 2 1 8 0 0 0 0 133 1
49 1 4.9 2 2 2 1 2 1 6 0 0 0 0 108 1
49 1 5.8 2 2 2 1 0 0 0 0 0 0 0 139 2
49 1 4.2 2 2 2 2 0 0 0 0 0 0 0 115 1
50 13 7.2 0 0 0 0 0 0 0 0 0 0 0
50 13 11.4 0 0 0 0 0 0 0 0 0 0 0
50 70 125.4 3 2 2 1 1 3 99 1 3 99 1
50 2 13.3 3 2 2 3 1 3 99 1 3 99 1
50 1 1.1 3 2 2 2 1 3 99 1 3 99 1
50 7 13.9 3 2 2 4 1 3 99 1 3 99 1
50 19 32.5 3 2 2 1 4 1 98 1 1 98 1
50 11 24.4 3 2 2 1 2 1 98 1 3 99 1
50 6 6.8 3 2 2 1 3 3 99 1 1 98 1
50 22 31.5 3 2 3 1 1 3 99 1 3 99 1
50 1 5.6 3 2 3 3 1 3 99 1 3 99 1
50 1 0.6 3 1 4 1 1 3 99 1 3 99 1
50 300 709.8 2 2 2 1 1 3 99 1 3 99 1
50 15 19.6 2 2 2 3 1 3 99 1 3 99 1
50 21 113.7 2 2 2 2 1 3 99 1 3 99 1
50 60 155.7 2 2 2 4 1 3 99 1 3 99 1
50 8 13 2 2 2 1 4 1 98 1 1 98 1
50 3 6.6 2 2 2 1 4 2 1 2 1 8 2
50 1 2.1 2 2 2 1 4 2 1 2 2 1 2
50 1 0.6 2 2 2 1 4 2 9 2 2 9 2
50 13 20.5 2 2 2 1 2 1 98 1 3 99 1



593

Table L.1. continued

(continued)

PD Co
un

t

W
ei

gh
t (

g)

O
xi

da
tio

n

Pa
st

e

Te
m

pe
r

Pa
dd

le
 m

ar
ks

Sl
ip

 lo
ca

tio
n

Ex
t s

lip
 ty

pe

Ex
t s

lip
 c

ol
or

Ex
t s

ur
fa

ce
 

tr
ea

tm
en

t

In
t s

lip
 ty

pe

In
t s

lip
 c

ol
or

In
t s

ur
fa

ce
 

Tr
ea

tm
en

t

Ca
rin

ati
on

 
an

gl
e 

N
o.

 o
f 

Fl
an

ge
s

50 1 1.9 2 2 2 1 2 2 1 2 3 99 1
50 5 15.9 2 2 2 1 3 3 99 1 1 98 1
50 1 4 2 2 2 1 4 1 4 5 1 6 2
50 1 2.8 2 2 2 1 4 1 6 5 1 6 5
50 1 1 2 2 2 1 4 2 2 5 2 2 5
50 1 4.1 2 2 2 1 2 2 9 5 3 99 1
50 1 4.7 2 2 2 1 2 1 4 5 3 99 1
50 11 25.9 2 2 5 1 1 3 99 1 3 99 1
50 2 17.3 2 2 5 3 1 3 99 1 3 99 1
50 259 477.2 2 2 3 1 1 3 99 1 3 99 1
50 22 131.2 2 2 3 3 1 3 99 1 3 99 1
50 12 64.1 2 2 3 2 1 3 99 1 3 99 1
50 8 40.3 2 2 3 4 1 3 99 1 3 99 1
50 38 71.7 2 1 4 1 1 3 99 1 3 99 1
50 35 81.1 1 2 2 1 1 3 99 1 3 99 1
50 3 2.8 1 2 2 2 1 3 99 1 3 99 1
50 2 1.8 1 2 2 4 1 3 99 1 3 99 1
50 3 4.8 1 2 5 1 1 3 99 1 3 99 1
50 5 8.5 1 2 3 1 1 3 99 1 3 99 1
50 8 4.6 1 1 4 1 1 3 99 1 3 99 1
50 1 18.8 2 2 2 1 2 1 6 0 0 0 0 145 1
50 1 9.5 2 2 2 1 4 2 6 0 2 3 0 139 1
50 1 4.3 2 2 3 1 1 3 99 1 3 99 1 145 1
50 1 15.9 2 2 2 2 4 1 4 2 1 4 2 83 1
50 1 5.1 2 2 2 1 0 0 0 0 0 0 0 115 1
50 1 19.8 1 2 2 1 4 1 4 2 1 4 2 114 2
50 1 7.3 2 2 2 1 4 2 9 0 1 1 0 125 1
50 1 8.6 2 2 2 1 1 3 99 1 3 99 1 150 2
50 1 4.2 1 2 2 1 4 2 9 0 2 2 0 90 1
50 1 4.1 2 2 2 1 2 1 6 0 0 0 0 174 1
50 1 3.9 2 2 2 2 4 2 4 2 2 2 0 120 1
50 1 2.1 2 2 2 1 2 2 9 2 0 0 0 157 1
51 11 4.2 0 0 0 0 0 0 0 0 0 0 0
51 11 6.8 0 0 0 0 0 0 0 0 0 0 0
51 25 42.4 3 2 2 1 1 3 99 1 3 99 1
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51 5 7.8 3 2 2 2 1 3 99 1 3 99 1
51 9 10.4 3 2 2 4 1 3 99 1 3 99 1
51 9 12.5 3 2 2 1 4 1 98 1 1 98 1
51 5 9.4 3 2 2 1 2 1 98 1 3 99 1
51 2 4.8 3 2 2 1 4 1 1 5 1 1 5
51 1 1.2 3 2 2 1 4 1 2 5 1 2 5
51 4 8.7 3 2 2 1 2 1 2 5 3 99 1
51 4 8.9 3 2 2 1 2 1 1 5 3 99 1
51 2 1.6 3 2 2 1 3 3 99 1 1 2 5
51 2 4.8 3 2 2 1 4 1 2 2 1 1 5
51 1 0.8 3 2 2 1 3 3 99 1 1 1 5
51 15 32 3 2 3 1 1 3 99 1 3 99 1
51 2 3 3 2 3 2 1 3 99 1 3 99 1
51 1 1.7 3 1 4 1 1 3 99 1 3 99 1
51 1 0.4 3 1 4 1 4 2 2 5 2 2 5
51 205 442 2 2 2 1 1 3 99 1 3 99 1
51 19 99.6 2 2 2 3 1 3 99 1 3 99 1
51 20 21 2 2 2 2 1 3 99 1 3 99 1
51 29 82.9 2 2 2 4 1 3 99 1 3 99 1
51 13 17.3 2 2 2 1 4 1 98 1 1 98 1
51 1 1 2 2 2 1 4 2 9 2 2 9 2
51 1 0.6 2 2 2 1 4 2 9 0 1 1 0
51 12 19.3 2 2 2 1 2 1 98 1 3 99 1
51 1 2.3 2 2 2 1 2 2 9 0 3 99 1
51 1 7.7 2 2 2 1 2 2 4 2 3 99 1
51 1 1.4 2 2 2 1 3 3 99 1 1 1 2
51 2 2.5 2 2 2 1 4 1 4 5 1 4 5
51 2 2.9 2 2 2 1 4 1 8 5 1 8 5
51 1 3.2 2 2 2 1 4 1 6 5 1 3 5
51 2 1.3 2 2 2 1 4 2 9 4 2 9 4
51 1 4.6 2 2 2 1 4 1 2 5 1 2 5
51 6 14.9 2 2 2 1 2 1 4 5 3 99 1
51 1 4.4 2 2 2 1 2 2 2 5 3 99 1
51 1 2.1 2 2 2 1 4 1 8 5 1 8 2
51 1 1.6 2 2 2 1 3 0 0 0 1 5 5
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51 1 0.6 2 2 2 1 4 1 2 2 1 2 5
51 18 40.3 2 2 5 1 1 3 99 1 3 99 1
51 2 6.1 2 2 5 3 1 3 99 1 3 99 1
51 78 240.7 2 2 3 1 1 3 99 1 3 99 1
51 16 85.6 2 2 3 3 1 3 99 1 3 99 1
51 2 1.8 2 2 3 2 1 3 99 1 3 99 1
51 18 38.7 2 1 4 1 1 3 99 1 3 99 1
51 1 1.3 2 1 4 1 4 2 9 2 1 9 2
51 19 34.1 1 2 2 1 1 3 99 1 3 99 1
51 2 2.1 1 2 2 2 1 3 99 1 3 99 1
51 1 1.3 1 2 2 4 1 3 99 1 3 99 1
51 2 2.5 1 2 2 1 4 1 98 1 1 98 1
51 1 0.8 1 2 2 1 2 2 4 2 3 99 1
51 1 2.2 1 2 2 1 4 1 9 5 1 9 5
51 1 3.1 1 1 4 1 1 3 99 1 3 99 1
51 1 25.6 2 2 2 1 2 1 4 0 0 0 0 165 1
51 1 31.1 2 2 2 1 2 1 6 0 0 0 0 180 2
51 1 16.5 3 2 2 1 4 1 2 2 1 2 2 130 0
51 1 14.3 2 2 2 1 4 1 3 2 1 3 2 118 1
51 1 9 2 2 2 1 4 1 2 2 1 2 2 109 1
51 1 9.8 2 2 2 1 4 1 8 2 1 8 2 154 2
51 1 1.8 2 2 2 1 0 0 0 0 0 0 0 139 2
51 1 2.9 2 2 2 1 0 0 0 0 0 0 0 129 1
51 1 2.7 2 2 2 1 2 1 9 2 0 0 0 107 1
52 20 37.6 3 2 2 1 1 3 99 1 3 99 1
52 4 3.9 3 2 2 1 4 1 98 1 1 98 1
52 2 2.8 3 2 2 1 2 1 98 1 3 99 1
52 6 9.1 3 2 2 1 2 2 2 2 3 99 1
52 11 22 3 2 2 1 2 1 98 1 3 99 1
52 10 18.8 3 2 2 1 4 1 1 5 1 1 5
52 3 5.9 3 2 2 1 2 1 98 1 3 99 1
52 2 8.8 3 2 2 1 2 2 2 5 3 99 1
52 3 3.8 3 2 3 1 1 3 99 1 3 99 1
52 1176 1230.7 2 2 2 1 1 3 99 1 3 99 1
52 1 12.1 2 2 2 1 1 3 99 1 3 99 1 173 1
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52 1 3.6 2 2 2 1 1 3 99 1 3 99 1 150 1
52 1 5.6 2 2 2 1 1 3 99 1 3 99 1 180 2
52 12 52.8 2 2 2 3 1 3 99 1 3 99 1
52 85 97.2 2 2 2 2 1 3 99 1 3 99 1
52 98 96.8 2 2 2 4 1 3 99 1 3 99 1
52 10 17.8 2 2 2 1 4 1 98 1 1 98 1
52 2 3.2 2 2 2 1 4 2 8 2 2 8 2
52 2 2.7 2 2 2 1 4 2 4 2 2 4 2
52 1 2.5 2 2 2 1 4 1 7 2 2 8 2
52 1 2.4 2 2 2 1 4 2 4 2 2 8 2
52 1 3.5 2 2 2 1 4 2 8 2 2 8 2
52 22 43.8 2 2 2 1 2 1 98 1 3 99 1
52 1 7.9 2 2 2 1 2 2 2 2 3 99 1
52 1 1.2 2 2 2 1 2 2 5 2 3 99 1
52 1 17.8 2 2 2 1 2 2 9 0 3 99 1
52 1 16 2 2 2 1 2 2 8 2 3 99 1 180 1
52 9 10 2 2 2 1 3 3 99 1 1 98 1
52 1 1.2 2 2 2 1 3 3 99 1 2 4 2
52 1 1.2 2 2 2 1 3 3 99 1 2 1 2
52 1 1.5 2 2 2 1 3 3 99 1 2 8 2
52 1 0.3 2 2 2 1 3 3 99 1 2 9 2
52 2 2.1 2 2 2 1 4 2 2 5 2 2 5
52 2 3.1 2 2 2 1 2 2 5 5 3 99 1
52 1 1 2 2 2 1 2 2 4 5 3 99 1
52 1 1.8 2 2 2 1 2 2 4 5 3 99 1
52 1 1.5 2 2 2 1 4 2 8 2 2 1 5
52 1 1.3 2 2 2 1 4 2 2 2 2 8 5
52 1 2.9 2 2 5 1 1 3 99 1 3 99 1
52 270 268.7 2 2 3 1 1 3 99 1 3 99 1
52 11 50.8 2 2 3 3 1 3 99 1 3 99 1
52 16 11.7 2 2 3 2 1 3 99 1 3 99 1
52 10 14.5 2 2 3 4 1 3 99 1 3 99 1
52 7 48 2 1 2 1 1 3 99 1 3 99 1
52 2 10.6 2 1 5 1 1 3 99 1 3 99 1
52 53 61.2 2 1 4 1 1 3 99 1 3 99 1
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52 3 3.8 2 1 4 1 4 2 4 2 2 4 2
52 1 2.3 2 1 4 1 2 2 9 2 3 99 1
52 107 71.5 1 2 2 1 1 3 99 1 3 99 1
52 1 0.3 1 2 2 3 1 3 99 1 3 99 1
52 14 10.9 1 2 2 2 1 3 99 1 3 99 1
52 1 0.8 1 2 2 4 1 3 99 1 3 99 1
52 2 6.5 1 2 2 1 2 2 8 2 3 99 1
52 2 2.9 1 2 2 1 2 1 98 2 3 99 1
52 5 20.8 1 1 2 1 1 3 99 1 3 99 1
52 15 13.2 1 1 4 1 1 3 99 1 3 99 1
53 6 8.5 3 2 2 1 1 3 99 1 3 99 1
53 1 1 3 2 2 1 2 1 98 1 3 99 1
53 5 17.4 3 2 2 1 2 1 98 1 3 99 1
53 1 1.8 3 2 2 1 4 2 1 5 2 1 5
53 2 5.2 3 2 2 1 2 2 2 5 3 99 1
53 2 2.6 3 1 4 1 1 3 99 1 3 99 1
53 294 442.3 2 2 2 1 1 3 99 1 3 99 1
53 1 20.1 2 2 2 1 1 3 99 1 3 99 1 180 2
53 1 4.9 2 2 2 1 1 3 99 1 3 99 1 162 1
53 2 5.8 2 2 2 3 1 3 99 1 3 99 1
53 6 15.6 2 2 2 2 1 3 99 1 3 99 1
53 19 37.3 2 2 2 4 1 3 99 1 3 99 1
53 5 11.9 2 2 2 1 4 1 98 1 1 98 1
53 1 7.6 2 2 2 1 4 2 11 2 1 8 2
53 1 1.9 2 2 2 1 4 2 11 2 2 11 2
53 1 1.6 2 2 2 1 4 1 4 2 2 4 2
53 1 8.9 2 2 2 1 2 2 11 2 3 99 1
53 2 9.5 2 2 2 1 2 2 4 2 3 99 1
53 1 3.6 2 2 2 1 2 2 2 2 3 99 1
53 1 9.5 2 2 2 1 2 1 4 2 3 99 1 167 1
53 1 2.5 2 2 2 1 4 2 4 5 2 8 5
53 3 4.2 2 2 2 1 2 2 4 5 3 99 1
53 1 1.3 2 2 5 1 1 3 99 1 3 99 1
53 87 135.7 2 2 3 1 1 3 99 1 3 99 1
53 9 52 2 2 3 3 1 3 99 1 3 99 1
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53 9 18.2 2 2 3 2 1 3 99 1 3 99 1
53 1 1 2 2 3 4 1 3 99 1 3 99 1
53 15 60.2 2 1 2 1 1 3 99 1 3 99 1
53 14 20.6 2 1 4 1 1 3 99 1 3 99 1
53 27 64.2 1 2 2 1 1 3 99 1 3 99 1
53 4 4.4 1 2 2 2 1 3 99 1 3 99 1
53 1 0.6 1 2 2 4 1 3 99 1 3 99 1
53 3 13.1 1 1 2 1 1 3 99 1 3 99 1
53 2 17.8 1 1 2 1 2 1 7 2 3 99 1
54 12 11.7 3 2 2 1 1 3 99 1 3 99 1
54 2 3.4 3 2 2 1 4 1 98 1 1 98 1
54 1 0.7 3 2 2 1 4 2 1 5 2 2 5
54 53 80.2 2 2 2 1 1 3 99 1 3 99 1
54 4 7.1 2 2 2 2 1 3 99 1 3 99 1
54 1 2.2 2 2 2 4 1 3 99 1 3 99 1
54 1 1.7 2 2 2 1 4 2 4 2 2 4 2
54 1 1.3 2 2 2 1 4 2 2 2 2 2 2
54 2 2.2 2 2 2 1 4 2 4 2 2 4 2
54 1 7.1 2 2 2 1 4 1 4 2 1 1 2
54 1 11.8 2 2 2 1 2 2 4 2 3 99 1
54 21 30.1 2 2 3 1 1 3 99 1 3 99 1
54 3 13.4 2 2 3 3 1 3 99 1 3 99 1
54 3 4.3 2 1 4 1 1 3 99 1 3 99 1
54 3 4.6 1 2 2 1 1 3 99 1 3 99 1
54 1 1 1 2 2 2 1 3 99 1 3 99 1
54 1 0.8 1 2 2 4 1 3 99 1 3 99 1
54 16 84 1 1 2 1 1 3 99 1 3 99 1
54 1 0.7 1 1 4 1 1 3 99 1 3 99 1
55 1 1.5 3 2 2 2 1 3 99 1 3 99 1
55 2 1.4 3 2 2 1 2 2 1 5 3 99 1
55 16 31.8 2 2 2 1 1 3 99 1 3 99 1
55 11 19.7 2 2 3 1 1 3 99 1 3 99 1
55 2 5.8 2 1 2 1 1 3 99 1 3 99 1
55 2 4 1 2 2 1 1 3 99 1 3 99 1
55 1 3.4 1 2 2 1 4 1 8 2 1 8 2
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55 1 2.8 1 2 2 1 4 2 4 2 1 8 2
55 2 8.6 1 1 2 1 1 3 99 1 3 99 1
56 3 1 0 0 0 0 0 0 0 0 0 0 0
56 91 182.9 2 2 2 1 1 3 99 1 3 99 1
56 41 24.2 2 2 3 1 1 3 99 1 3 99 1
56 27 9.7 1 2 2 1 1 3 99 1 3 99 1
56 4 10.7 1 2 2 2 1 3 99 1 3 99 1
57 1 3.3 3 2 2 1 4 1 98 2 1 98 2
57 2 2.8 3 2 2 1 2 1 98 1 3 99 1
57 1 1 3 2 2 1 4 2 1 5 2 1 5
57 1 0.8 3 2 2 1 4 2 2 2 2 1 5
57 1 0.8 3 1 4 1 1 3 99 1 3 99 1
57 96 170.2 2 2 2 1 1 3 99 1 3 99 1
57 1 23.8 2 2 2 1 1 3 99 1 3 99 1 124 1
57 4 12.1 2 2 2 3 1 3 99 1 3 99 1
57 12 20 2 2 2 2 1 3 99 1 3 99 1
57 7 10.5 2 2 2 4 1 3 99 1 3 99 1
57 1 1.2 2 2 2 1 4 1 4 2 2 1 2
57 1 5.8 2 2 2 1 4 1 4 2 1 4 2
57 1 1.3 2 2 2 1 4 1 8 2 2 4 2
57 2 5.6 2 2 2 1 4 2 8 2 2 8 2
57 1 5.2 2 2 2 1 4 2 6 2 2 6 2 122 2
57 1 10.7 2 2 2 1 2 2 1 2 3 99 1
57 2 3.8 2 2 2 1 2 2 4 2 3 99 1
57 1 1.3 2 2 2 1 2 2 1 2 3 99 1
57 1 1.9 2 2 2 1 2 1 6 2 3 99 1 160 1
57 5 25.8 2 1 2 1 1 3 99 1 3 99 1
57 3 15.3 2 1 4 1 1 3 99 1 3 99 1
57 2 5.2 2 1 4 1 4 2 8 2 2 8 2
57 11 17.1 1 2 2 1 1 3 99 1 3 99 1
57 1 0.8 1 2 2 2 1 3 99 1 3 99 1
57 2 6.5 1 1 2 1 1 3 99 1 3 99 1
57 2 3 1 1 4 1 1 3 99 1 3 99 1
58 1 0.3 3 2 2 1 1 3 99 1 3 99 1
58 1 3.5 3 2 3 1 1 3 99 1 3 99 1
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58 25 62.2 2 2 2 1 1 3 99 1 3 99 1
58 5 5.7 2 2 2 2 1 3 99 1 3 99 1
58 2 4.7 2 2 2 1 2 2 4 2 3 99 1
58 11 13.3 2 2 3 1 1 3 99 1 3 99 1
58 2 1.6 2 2 3 3 1 3 99 1 3 99 1
58 1 3.8 2 2 3 2 1 3 99 1 3 99 1
58 3 8.5 2 1 2 1 1 3 99 1 3 99 1
58 2 4 2 1 4 1 1 3 99 1 3 99 1
58 1 0.7 1 2 2 1 1 3 99 1 3 99 1
58 1 4.5 1 2 5 1 1 3 99 1 3 99 1
59 1 0.3 3 2 2 1 1 3 99 1 3 99 1
59 1 0.5 2 2 2 1 1 3 99 1 3 99 1
59 1 0.7 2 2 3 1 1 3 99 1 3 99 1
60 1 2 0 0 0 0 0 0 0 0 0 0 0
60 2 2.5 3 2 2 1 1 3 99 1 3 99 1
60 64 149.3 2 2 2 1 1 3 99 1 3 99 1
60 1 4.6 2 2 2 1 1 3 99 1 3 99 1 159 1
60 1 3.9 2 2 2 1 1 3 99 1 3 99 1 148 1
60 5 6.6 2 2 2 2 1 3 99 1 3 99 1
60 3 3.6 2 2 2 4 1 3 99 1 3 99 1
60 1 3.7 2 2 2 1 4 2 1 2 2 1 2
60 1 2.3 2 2 2 1 4 1 4 2 1 4 2
60 1 3.7 2 2 2 1 2 2 8 2 3 99 1 109 1
60 36 99.1 2 2 3 1 1 3 99 1 3 99 1
60 5 11 2 2 3 2 1 3 99 1 3 99 1
60 2 10.1 2 1 2 1 1 3 99 1 3 99 1
60 5 3.4 2 1 4 1 1 3 99 1 3 99 1
60 15 17.1 1 2 2 1 1 3 99 1 3 99 1
60 1 0.5 1 2 2 4 1 3 99 1 3 99 1
60 4 11.2 1 2 2 1 4 1 98 1 1 98 1
60 1 8.9 1 2 2 1 2 2 4 2 3 99 1 153 1
61 7 10.4 3 2 2 1 1 3 99 1 3 99 1
61 16 13 3 2 2 1 1 3 99 1 3 99 1
61 1 0.9 3 2 2 2 1 3 99 1 3 99 1
61 1 3 3 2 2 4 1 3 99 1 3 99 1
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61 1 3.7 3 2 2 1 4 1 98 1 1 98 1
61 3 4.7 3 2 2 1 2 2 1 2 3 99 1
61 1 3.9 3 2 2 1 2 2 1 5 3 99 1
61 1 1.4 3 2 3 1 1 3 99 1 3 99 1
61 1 1.5 3 1 4 1 1 3 99 1 3 99 1
61 297 1535.9 2 2 2 1 1 3 99 1 3 99 1
61 1 8.3 2 2 2 1 1 3 99 1 3 99 1 133 1
61 1 5 2 2 2 1 1 3 99 1 3 99 1 123 0
61 1 13.4 2 2 2 1 1 3 99 1 3 99 1 130 0
61 1 6.6 2 2 2 1 1 3 99 1 3 99 1 113 1
61 138 183 2 2 2 1 1 3 99 1 3 99 1
61 1 8.3 2 2 2 1 1 3 99 1 3 99 1
61 1 7.8 2 2 2 3 1 3 99 1 3 99 1
61 41 78.6 2 2 2 2 1 3 99 1 3 99 1
61 12 14.8 2 2 2 2 1 3 99 1 3 99 1
61 27 49.7 2 2 2 4 1 3 99 1 3 99 1
61 5 8 2 2 2 4 1 3 99 1 3 99 1
61 1 8.4 2 2 2 1 4 1 98 1 1 98 1
61 1 0.8 2 2 2 1 4 2 2 2 2 2 2
61 1 0.8 2 2 2 1 4 2 1 2 1 4 2
61 1 21.6 2 2 2 1 4 2 4 2 2 4 2 138 2
61 1 2.9 2 2 2 1 2 2 8 2 3 99 1
61 1 1 2 2 2 1 2 1 98 1 3 99 1
61 217 302.5 2 2 3 1 1 3 99 1 3 99 1
61 1 4.6 2 2 3 1 1 3 99 1 3 99 1 95 0
61 128 132.6 2 2 3 1 1 3 99 1 3 99 1
61 8 16.9 2 2 3 2 1 3 99 1 3 99 1
61 8 10.1 2 2 3 2 1 3 99 1 3 99 1
61 1 3.1 2 2 3 4 1 3 99 1 3 99 1
61 16 187.4 2 1 2 1 1 3 99 1 3 99 1
61 3 4.7 2 1 2 1 1 3 99 1 3 99 1
61 23 45.6 2 1 4 1 1 3 99 1 3 99 1
61 2 4.1 2 1 4 1 1 3 99 1 3 99 1
61 66 85.9 1 2 2 1 1 3 99 1 3 99 1
61 47 49.8 1 2 2 1 1 3 99 1 3 99 1
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61 22 25.1 1 2 2 2 1 3 99 1 3 99 1
61 3 1.3 1 2 2 2 1 3 99 1 3 99 1
61 5 8 1 2 2 4 1 3 99 1 3 99 1
61 1 3 1 2 2 4 1 3 99 1 3 99 1
61 1 0.4 1 2 2 1 4 2 4 2 2 9 2
61 1 6.9 1 2 2 1 2 2 8 2 3 99 1 156 1
61 7 11 1 2 3 1 1 3 99 1 3 99 1
61 1 13.7 1 1 2 1 1 3 99 1 3 99 1
61 8 11.7 1 1 4 1 1 3 99 1 3 99 1
61 2 1.2 1 1 4 1 1 3 99 1 3 99 1
62 28 4.9 0 0 0 0 0 0 0 0 0 0 0
62 21 49.4 3 2 2 1 1 3 99 1 3 99 1
62 35 36.8 3 2 2 1 1 3 99 1 3 99 1
62 2 2.7 3 2 2 2 1 3 99 1 3 99 1
62 4 9.3 3 2 2 1 4 1 98 1 1 98 1
62 1 0.7 3 2 2 1 4 2 1 5 2 1 5
62 3 7.5 3 2 3 1 1 3 99 1 3 99 1
62 1 0.3 3 1 4 1 1 0 0 0 0 0 0
62 400 580.5 2 2 2 1 1 3 99 1 3 99 1
62 1 46.5 2 2 2 1 1 3 99 1 3 99 1 135 3
62 1 46.5 2 2 2 1 1 3 99 1 3 99 1 109 0
62 1 14.7 2 2 2 1 1 3 99 1 3 99 1 92 1
62 1 13.6 2 2 2 1 2 2 8 0 3 99 1 128 2
62 1 13.7 2 2 2 1 1 3 99 1 3 99 1 160 2
62 1 5.8 2 2 2 1 1 3 99 1 3 99 1 88 0
62 124 114 2 2 2 1 1 3 99 1 3 99 1
62 41 68.7 2 2 2 2 1 3 99 1 3 99 1
62 16 14.4 2 2 2 2 1 3 99 1 3 99 1
62 21 55.5 2 2 2 4 1 3 99 1 3 99 1
62 6 15 2 2 2 4 1 3 99 1 3 99 1
62 2 9.8 2 2 2 1 4 2 8 2 2 8 2
62 1 12.8 2 2 2 1 4 2 8 0 2 8 0 140 2
62 1 0.4 2 2 2 1 4 1 98 1 1 98 1
62 1 1 2 2 2 1 2 2 1 2 3 99 1
62 1 5.9 2 2 2 1 2 2 4 0 3 99 1 123 1
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62 2 1.3 2 2 2 1 3 3 99 1 1 98 1
62 280 410.9 2 2 3 1 1 3 99 1 3 99 1
62 123 159.6 2 2 3 1 1 3 99 1 3 99 1
62 5 32 2 2 3 3 1 3 99 1 3 99 1
62 2 2.3 2 2 3 3 1 3 99 1 3 99 1
62 13 16.3 2 2 3 2 1 3 99 1 3 99 1
62 6 12.8 2 2 3 2 1 3 99 1 3 99 1
62 11 142.6 2 1 2 1 1 3 99 1 3 99 1
62 1 4.5 2 1 2 1 1 3 99 1 3 99 1
62 1 2.2 2 1 2 1 4 2 9 0 1 7 2
62 24 39.8 2 1 4 1 1 3 99 1 3 99 1
62 7 12.8 2 1 4 1 1 3 99 1 3 99 1
62 158 191.3 1 2 2 1 1 3 99 1 3 99 1
62 68 86.6 1 2 2 1 1 3 99 1 3 99 1
62 2 5.3 1 2 2 1 1 3 99 1 3 99 1
62 2 4 1 2 2 3 1 3 99 1 3 99 1
62 29 25.3 1 2 2 2 1 3 99 1 3 99 1
62 10 5.5 1 2 2 2 1 3 99 1 3 99 1
62 4 8.1 1 2 2 4 1 3 99 1 3 99 1
62 3 2.6 1 2 2 4 1 3 99 1 3 99 1
62 1 6 1 2 5 1 1 3 99 1 3 99 1
62 2 3.1 1 2 5 1 1 3 99 1 3 99 1
62 7 10.2 1 2 3 1 1 3 99 1 3 99 1
62 1 0.5 1 2 3 1 1 3 99 1 3 99 1
62 1 2.3 1 1 2 1 1 3 99 1 3 99 1
62 24 23.1 1 1 4 1 1 3 99 1 3 99 1
62 1 0.8 1 1 4 1 1 3 99 1 3 99 1
63 2 6.4 3 2 2 1 1 3 99 1 3 99 1
63 1 0.4 3 2 2 2 1 3 99 1 3 99 1
63 2 1.7 3 2 2 4 1 3 99 1 3 99 1
63 1 4.7 3 2 2 1 4 1 1 5 1 1 5
63 21 57.5 2 2 2 1 1 3 99 1 3 99 1
63 1 14.1 2 2 2 1 1 3 99 1 3 99 1 108 1
63 7 106.6 2 2 2 1 1 3 99 1 3 99 1
63 59 29.4 2 2 2 1 1 3 99 1 3 99 1
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63 1 1.6 2 2 2 3 1 3 99 1 3 99 1
63 1 1.5 2 2 2 3 1 3 99 1 3 99 1
63 3 8.5 2 2 2 2 1 3 99 1 3 99 1
63 1 35.1 2 2 2 2 1 3 99 1 3 99 1 145 3
63 2 7.6 2 2 2 2 1 3 99 1 3 99 1
63 12 8.1 2 2 2 2 1 3 99 1 3 99 1
63 7 12.4 2 2 2 4 1 3 99 1 3 99 1
63 2 43 2 2 2 4 1 3 99 1 3 99 1
63 2 9.4 2 2 2 4 1 3 99 1 3 99 1
63 3 2.6 2 2 2 4 1 3 99 1 3 99 1
63 1 0.3 2 2 2 1 4 1 98 1 1 98 1
63 1 0.9 2 2 2 1 2 1 98 1 3 99 1
63 3 12 2 2 2 1 2 2 4 5 3 99 1
63 1 1.1 2 2 2 1 2 1 98 1 3 99 1
63 1 3.5 2 2 5 1 1 3 99 1 3 99 1
63 18 50.3 2 2 3 1 1 3 99 1 3 99 1
63 45 25.6 2 2 3 1 1 3 99 1 3 99 1
63 1 1.4 2 2 3 2 1 3 99 1 3 99 1
63 23 32.5 2 2 3 2 1 3 99 1 3 99 1
63 2 0.8 2 2 3 2 1 3 99 1 3 99 1
63 1 6.4 2 2 3 4 1 3 99 1 3 99 1
63 2 35.6 2 1 2 1 1 3 99 1 3 99 1
63 3 1.5 2 1 2 1 1 3 99 1 3 99 1
63 1 0.5 2 1 4 1 1 3 99 1 3 99 1
63 16 8.8 1 2 2 1 1 3 99 1 3 99 1
63 1 0.7 1 2 2 3 1 3 99 1 3 99 1
63 2 2 1 2 2 2 1 3 99 1 3 99 1
63 6 2.2 1 2 2 2 1 3 99 1 3 99 1
63 2 2.6 1 2 2 4 1 3 99 1 3 99 1
63 2 0.9 1 2 2 4 1 3 99 1 3 99 1
63 2 2.4 1 2 3 1 1 3 99 1 3 99 1
63 2 9.2 1 1 4 1 1 3 99 1 3 99 1
63 2 1.9 1 1 4 1 1 3 99 1 3 99 1
64 13 18.8 3 2 2 1 1 3 99 1 3 99 1
64 16 10.8 3 2 2 1 1 3 99 1 3 99 1
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64 1 0.5 3 2 2 2 1 3 99 1 3 99 1
64 1 0.4 3 2 2 2 1 3 99 1 3 99 1
64 1 4.4 3 2 2 1 4 1 98 1 1 98 1
64 1 3 3 2 2 1 2 2 1 2 3 99 1
64 6 17.2 3 2 3 1 1 3 99 1 3 99 1
64 1 0.3 3 1 4 1 1 3 99 1 3 99 1
64 226 514.2 2 2 2 1 1 3 99 1 3 99 1
64 1 43.5 2 2 2 1 1 3 99 1 3 99 1 166 1
64 1 32.5 2 2 2 1 1 3 99 1 3 99 1 180 2
64 1 47.8 2 2 2 1 1 3 99 1 3 99 1 150 2
64 1 8.4 2 2 2 1 1 3 99 1 3 99 1 136 1
64 1 7.2 2 2 2 1 1 3 99 1 3 99 1 146 1
64 1 7.3 2 2 2 1 1 0 0 0 0 0 0 122 1
64 1 8.1 2 2 2 1 1 3 99 1 3 99 1 140 2
64 1 171 2 2 2 1 1 3 99 1 3 99 1
64 125 196.7 2 2 2 1 1 3 99 1 3 99 1
64 69 112.9 2 2 2 2 1 3 99 1 3 99 1
64 25 30.8 2 2 2 2 1 3 99 1 3 99 1
64 39 91.1 2 2 2 4 1 3 99 1 3 99 1
64 12 19.3 2 2 2 4 1 3 99 1 3 99 1
64 1 2.5 2 2 2 1 4 2 6 2 2 6 2
64 1 0.9 2 2 2 1 4 2 1 2 2 1 2
64 2 3.4 2 2 2 1 2 2 1 2 3 99 1
64 3 3.5 2 2 2 1 2 1 98 1 3 99 1
64 3 9.6 2 2 5 1 1 3 99 1 3 99 1
64 320 578.7 2 2 3 1 1 3 99 1 3 99 1
64 146 164.1 2 2 3 1 1 3 99 1 3 99 1
64 6 13.9 2 2 3 3 1 3 99 1 3 99 1
64 3 2.9 2 2 3 3 1 3 99 1 3 99 1
64 20 29 2 2 3 2 1 3 99 1 3 99 1
64 12 20.6 2 2 3 2 1 3 99 1 3 99 1
64 5 6.4 2 2 3 4 1 3 99 1 3 99 1
64 25 171.4 2 1 2 1 1 3 99 1 3 99 1
64 3 4.9 2 1 2 1 1 3 99 1 3 99 1
64 4 43.9 2 1 2 1 1 3 99 1 3 99 1
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(continued)
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64 18 20.9 2 1 4 1 1 3 99 1 3 99 1
64 1 0.6 2 1 4 1 1 3 99 1 3 99 1
64 78 107.1 1 2 2 1 1 3 99 1 3 99 1
64 44 49 1 2 2 1 1 3 99 1 3 99 1
64 1 3.7 1 2 2 1 1 3 99 1 3 99 1
64 19 20.9 1 2 2 2 1 3 99 1 3 99 1
64 4 3.5 1 2 2 2 1 3 99 1 3 99 1
64 8 8 1 2 2 4 1 3 99 1 3 99 1
64 1 6.1 1 2 2 4 1 3 99 1 3 99 1
64 1 9.7 1 2 2 1 4 1 98 1 1 98 1
64 1 5.8 1 2 5 1 1 3 99 1 3 99 1
64 1 3.1 1 2 5 1 1 3 99 1 3 99 1
64 12 124.2 1 2 3 1 1 3 99 1 3 99 1
64 6 7.6 1 2 3 1 1 3 99 1 3 99 1
64 21 19.7 1 1 4 1 1 3 99 1 3 99 1
64 1 0.4 1 1 4 1 1 3 99 1 3 99 1
65 1 6.8 3 2 2 2 1 3 99 1 3 99 1
65 2 0.5 3 2 2 2 1 3 99 1 3 99 1
65 1 1.1 3 2 2 1 4 2 1 0 2 1 0
65 3 1.3 3 2 2 1 2 1 98 1 3 99 1
65 1 1.4 3 2 3 1 1 3 99 1 3 99 1
65 6 25.4 2 2 2 1 1 3 99 1 3 99 1
65 1 16.3 2 2 2 1 1 3 99 1 3 99 1 112 1
65 21 17.9 2 2 2 1 1 3 99 1 3 99 1
65 3 15.5 2 2 2 2 1 3 99 1 3 99 1
65 9 8.3 2 2 2 2 1 3 99 1 3 99 1
65 4 21.5 2 2 2 4 1 3 99 1 3 99 1
65 3 3.2 2 2 2 4 1 3 99 1 3 99 1
65 6 35.5 2 2 2 1 2 2 4 2 3 99 1
65 7 7.1 2 2 2 1 2 1 98 1 3 99 1
65 3 1.7 2 2 2 1 4 1 98 1 1 98 1
65 1 0.9 2 2 2 1 2 1 98 1 3 99 1
65 6 19 2 2 3 1 1 3 99 1 3 99 1
65 19 23.1 2 2 3 1 1 3 99 1 3 99 1
65 1 1.6 2 2 3 3 1 3 99 1 3 99 1
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(continued)
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65 3 2.3 2 2 3 2 1 3 99 1 3 99 1
65 1 2.6 2 1 2 1 1 3 99 1 3 99 1
65 1 0.5 2 1 2 1 1 3 99 1 3 99 1
65 3 1.3 2 1 4 1 1 3 99 1 3 99 1
65 2 6.1 1 2 2 1 1 3 99 1 3 99 1
65 13 6.2 1 2 2 1 1 3 99 1 3 99 1
65 3 2.2 1 2 2 2 1 3 99 1 3 99 1
65 1 3.7 1 2 2 4 1 3 99 1 3 99 1
65 1 2.6 1 2 2 1 4 2 9 2 1 7 2
65 1 12.9 1 2 2 1 2 1 4 2 3 99 1 162 1
66 17 27.6 3 2 2 1 1 3 99 1 3 99 1
66 14 28.2 3 2 2 1 1 3 99 1 3 99 1
66 8 14.6 3 2 2 1 1 3 99 1 3 99 1
66 1 0.7 3 2 2 4 1 3 99 1 3 99 1
66 1 0.9 3 2 2 4 1 3 99 1 3 99 1
66 13 38.3 3 2 2 1 4 1 98 1 1 98 1
66 1 10 3 2 2 1 4 2 1 5 2 2 2 109 0
66 1 3.7 3 2 2 1 4 1 98 1 1 98 1
66 1 2 3 2 2 1 4 2 4 2 1 2 2
66 1 2.3 3 2 2 1 4 2 1 2 2 1 2 180 1
66 5 6.9 3 2 2 1 4 1 98 1 1 98 1
66 7 11.5 3 2 2 1 2 1 98 1 3 99 1
66 8 37.4 3 2 2 1 2 2 1 2 3 99 1
66 1 0.5 3 2 2 1 2 1 98 1 3 99 1
66 3 3.9 3 2 2 1 2 2 1 2 3 99 1
66 3 3.8 3 2 2 1 2 1 98 1 3 99 1
66 1 2.7 3 2 2 1 2 2 4 2 3 99 1 90 12
66 3 1.3 3 2 2 1 2 1 98 1 3 99 1
66 3 5.9 3 2 2 1 3 3 99 1 2 1 2
66 3 7.9 3 2 2 1 4 2 1 5 2 1 5
66 1 1.6 3 2 2 1 4 1 2 5 1 2 5
66 4 15.2 3 2 2 1 4 2 1 5 1 2 2
66 1 1 3 2 2 1 3 3 99 1 2 1 5
66 6 9.9 3 2 3 1 1 3 99 1 3 99 1
66 1 0.5 3 1 4 1 1 3 99 1 3 99 1
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(continued)
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66 2 0.8 3 1 4 1 1 3 99 1 3 99 1
66 237 545.3 2 2 2 1 1 3 99 1 3 99 1
66 1 9 2 2 2 1 1 3 99 1 3 99 1 163 1
66 247 423.7 2 2 2 1 1 3 99 1 3 99 1
66 1 18.5 2 2 2 1 1 3 99 1 3 99 1 91 0
66 1 8.6 2 2 2 1 1 3 99 1 3 99 1 180 1
66 1 4.2 2 2 2 1 1 3 99 1 3 99 1 180 1
66 1 6.1 2 2 2 1 1 3 99 1 3 99 1 154 1
66 1 2.4 2 2 2 1 1 3 99 1 3 99 1 79 0
66 1 3.5 2 2 2 1 1 3 99 1 3 99 1 160 1
66 101 78.5 2 2 2 1 1 3 99 1 3 99 1
66 4 135 2 2 2 1 1 3 99 1 3 99 1
66 9 164.5 2 2 2 3 1 3 99 1 3 99 1
66 1 4.5 2 2 2 3 1 3 99 1 3 99 1
66 37 87.6 2 2 2 2 1 3 99 1 3 99 1
66 1 15 2 2 2 2 1 3 99 1 3 99 1 111 1
66 37 82.6 2 2 2 2 1 3 99 1 3 99 1
66 15 13 2 2 2 2 1 3 99 1 3 99 1
66 42 106.6 2 2 2 4 1 3 99 1 3 99 1
66 28 61.4 2 2 2 4 1 3 99 1 3 99 1
66 4 10.3 2 2 2 4 1 3 99 1 3 99 1
66 3 25.1 2 2 2 1 4 1 98 1 1 98 1
66 2 5.8 2 2 2 1 4 2 2 2 2 4 2
66 1 2 2 2 2 1 4 2 6 2 2 6 2
66 1 17 2 2 2 1 4 2 4 2 2 2 2 118 0
66 1 5.8 2 2 2 1 4 2 4 2 2 1 2 180 1
66 1 7.7 2 2 2 1 4 2 2 2 2 2 2 126 1
66 1 6 2 2 2 1 4 2 2 2 2 2 2 155 1
66 1 7.4 2 2 2 1 4 2 2 2 2 2 2 140 1
66 4 9.7 2 2 2 1 4 1 98 1 1 98 1
66 2 2.3 2 2 2 1 4 2 4 2 2 4 2
66 1 1.3 2 2 2 1 4 2 8 2 2 8 2
66 1 0.9 2 2 2 1 4 2 4 2 2 8 2
66 1 1.5 2 2 2 1 4 1 98 1 1 98 1
66 1 4 2 2 2 1 4 2 4 2 2 4 2
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(continued)
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66 1 8.7 2 2 2 1 4 2 1 2 2 2 2 121 0
66 1 23.9 2 2 2 1 4 1 4 2 1 4 2 180 2
66 12 13.7 2 2 2 1 4 1 98 1 1 98 1
66 1 7.9 2 2 2 1 2 2 9 2 3 99 1
66 4 22.2 2 2 2 1 2 2 4 2 3 99 1
66 2 2.5 2 2 2 1 2 2 1 2 3 99 1
66 1 57.9 2 2 2 1 2 1 98 1 3 99 1 134 3
66 1 29.3 2 2 2 1 2 2 6 2 3 99 1 165 1
66 1 29.8 2 2 2 1 2 2 6 2 3 99 1 143 1
66 1 11.4 2 2 2 1 2 2 4 2 3 99 1 166 1
66 1 4.5 2 2 2 1 2 2 4 5 3 99 1 156 1
66 7 18.3 2 2 2 1 2 1 98 1 3 99 1
66 1 1.1 2 2 2 1 2 2 4 2 3 99 1
66 1 0.5 2 2 2 1 2 2 1 2 3 99 1
66 1 12.1 2 2 2 1 2 2 4 2 3 99 1 95 1
66 4 8.7 2 2 2 1 2 1 98 1 3 99 1
66 1 5.5 2 2 2 1 3 3 99 1 2 2 2
66 1 0.8 2 2 2 1 3 3 99 1 2 1 2
66 1 2.3 2 2 2 1 3 3 99 1 1 98 1
66 4 10.6 2 2 2 1 2 2 1 5 3 99 1
66 1 0.8 2 2 2 1 4 2 4 5 2 4 2
66 1 1.2 2 2 2 1 4 2 1 5 2 4 2
66 2 5.4 2 2 2 1 4 2 2 0 2 2 5
66 1 4.7 2 2 2 1 3 3 99 1 1 98 1
66 1 11 2 2 5 1 1 3 99 1 3 99 1
66 141 252 2 2 3 1 1 3 99 1 3 99 1
66 1 4.1 2 2 3 1 1 3 99 1 3 99 1
66 269 374.9 2 2 3 1 1 3 99 1 3 99 1
66 66 78 2 2 3 1 1 3 99 1 3 99 1
66 24 123 2 2 3 3 1 3 99 1 3 99 1
66 10 77.6 2 2 3 3 1 3 99 1 3 99 1
66 1 5.6 2 2 3 3 1 3 99 1 3 99 1
66 36 50.5 2 2 3 2 1 3 99 1 3 99 1
66 45 86.6 2 2 3 2 1 3 99 1 3 99 1
66 13 33.4 2 2 3 2 1 3 99 1 3 99 1
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(continued)
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66 19 65.9 2 2 3 4 1 3 99 1 3 99 1
66 1 1.9 2 2 3 1 2 2 9 2 3 99 1
66 16 184.7 2 1 2 1 1 3 99 1 3 99 1
66 14 109.9 2 1 2 1 1 3 99 1 3 99 1
66 6 9.6 2 1 2 1 1 3 99 1 3 99 1
66 1 7 2 1 2 1 4 2 4 2 2 4 2
66 1 6.6 2 1 2 1 2 2 4 2 3 99 1
66 20 101.2 2 1 4 1 1 3 99 1 3 99 1
66 25 57.8 2 1 4 1 1 3 99 1 3 99 1
66 6 33.7 2 1 4 1 1 3 99 1 3 99 1
66 1 1 2 1 4 1 4 2 4 2 3 99 1
66 42 106.2 1 2 2 1 1 3 99 1 3 99 1
66 81 145.8 1 2 2 1 1 3 99 1 3 99 1
66 1 2 1 2 2 1 1 3 99 1 3 99 1 180 1
66 19 70.3 1 2 2 1 1 3 99 1 3 99 1
66 1 1.7 1 2 2 3 1 3 99 1 3 99 1
66 16 18.2 1 2 2 2 1 3 99 1 3 99 1
66 24 25.1 1 2 2 2 1 3 99 1 3 99 1
66 5 10.6 1 2 2 2 1 3 99 1 3 99 1
66 10 13.1 1 2 2 4 1 3 99 1 3 99 1
66 8 9 1 2 2 4 1 3 99 1 3 99 1
66 2 2.1 1 2 2 1 4 2 8 2 2 8 2
66 1 1.9 1 2 2 1 4 1 98 1 1 98 1
66 1 2.4 1 2 2 1 2 1 8 2 3 99 1
66 1 1.2 1 2 2 1 4 2 9 5 2 9 2
66 4 13.1 1 2 3 1 1 3 99 1 3 99 1
66 3 3.5 1 2 3 1 1 3 99 1 3 99 1
66 6 42.7 1 1 2 1 1 3 99 1 3 99 1
66 7 13.9 1 1 2 1 1 3 99 1 3 99 1
66 4 2.8 1 1 4 1 1 3 99 1 3 99 1
66 8 9.7 1 1 4 1 1 3 99 1 3 99 1
66 1 1.6 1 1 4 1 1 3 99 1 3 99 1
66 1 14.3 2 2 2 2 2 1 10 1 3 99 1 123 1
66 1 29.2 2 2 2 2 4 1 98 1 1 98 1 140 2
66 1 4 2 2 3 5 1 3 99 1 3 99 1



611

Table L.1. continued

(continued)
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66 1 63.4 2 2 2 4 4 1 4 2 1 4 2 133 3
66 1 13.4 2 2 2 2 4 1 4 2 1 4 2 134 1
66 1 7.1 2 2 2 2 2 2 4 2 3 99 1 114 1
67 9 13.8 3 2 2 1 1 3 99 1 3 99 1
67 1 7.9 3 2 2 1 1 3 99 1 3 99 1 147 1
67 2 3.2 3 2 2 2 1 3 99 1 3 99 1
67 1 1 3 2 2 1 4 1 98 1 1 98 1
67 1 9.2 3 2 2 1 4 2 2 2 2 2 2 98 1
67 2 2.1 3 2 2 1 2 1 98 1 3 99 1
67 2 3.9 3 2 2 1 2 2 1 2 3 99 1
67 4 10 3 2 2 1 2 2 1 5 3 99 1
67 2 2.4 3 1 4 1 1 3 99 1 3 99 1
67 87 182.7 2 2 2 1 1 3 99 1 3 99 1
67 1 42.5 2 2 2 1 1 3 99 1 3 99 1 180 1
67 1 7.7 2 2 2 3 1 3 99 1 3 99 1
67 9 16.3 2 2 2 2 1 3 99 1 3 99 1
67 9 16.6 2 2 2 4 1 3 99 1 3 99 1
67 2 4.8 2 2 2 1 4 1 98 1 1 98 1
67 1 13.1 2 2 2 1 4 2 2 2 2 4 2
67 1 0.9 2 2 2 1 4 2 2 2 2 2 2
67 1 11 2 2 2 1 4 2 1 5 2 1 5 145 1
67 1 8 2 2 2 1 4 2 9 2 2 8 2 180 1
67 7 13.5 2 2 2 1 2 2 1 2 3 99 1
67 1 7.4 2 2 2 1 2 2 4 2 3 99 1 127 0
67 1 2.4 2 2 2 1 2 2 8 2 3 99 1
67 1 7.2 2 2 2 1 2 2 4 3 3 99 1
67 1 1.3 2 2 2 1 4 1 4 2 2 1 5
67 64 85 2 2 3 1 1 3 99 1 3 99 1
67 11 38.9 2 2 3 3 1 3 99 1 3 99 1
67 7 13.5 2 2 3 2 1 3 99 1 3 99 1
67 1 13.9 2 2 3 4 1 3 99 1 3 99 1
67 6 37.6 2 1 2 1 1 3 99 1 3 99 1
67 4 6.8 2 1 4 1 1 3 99 1 3 99 1
67 1 1.1 2 1 4 1 4 2 8 2 2 6 2
67 19 36.9 1 2 2 1 1 3 99 1 3 99 1
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(continued)
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67 4 8.6 1 2 2 2 1 3 99 1 3 99 1
67 4 9.8 1 2 2 4 1 3 99 1 3 99 1
67 1 0.6 1 2 2 1 4 2 4 2 1 4 2
67 1 18.2 1 2 3 1 1 3 99 1 3 99 1
67 1 3.6 1 1 2 1 1 3 99 1 3 99 1
67 2 4.4 1 1 4 1 1 3 99 1 3 99 1
68 8 24.2 3 2 2 1 1 3 99 1 3 99 1
68 9 8.1 3 2 2 1 1 3 99 1 3 99 1
68 3 14.5 3 2 2 1 4 1 98 1 1 98 1
68 2 1.2 3 2 2 1 4 1 98 1 1 98 1
68 2 2.1 3 2 2 1 2 1 98 1 3 99 1
68 1 3.1 3 2 2 1 2 1 98 1 3 99 1
68 3 4.4 3 2 2 1 2 2 1 5 3 99 1
68 280 474.6 2 2 2 1 1 3 99 1 3 99 1
68 9 7.1 2 2 2 1 1 3 99 1 3 99 1
68 1 2.3 2 2 2 3 1 3 99 1 3 99 1
68 13 22.2 2 2 2 2 1 3 99 1 3 99 1
68 22 45.4 2 2 2 4 1 3 99 1 3 99 1
68 1 26.3 2 2 2 4 1 3 99 1 3 99 1
68 1 1.9 2 2 2 1 4 2 4 2 2 4 2
68 37 6.3 2 2 2 1 4 1 98 1 1 98 1
68 2 6.5 2 2 2 1 2 1 98 1 3 99 1
68 5 21.7 2 2 2 1 2 2 4 2 3 99 1
68 1 1.9 2 2 2 1 2 2 5 2 3 99 1
68 1 21.3 2 2 2 1 2 2 6 0 3 99 1 109 1
68 1 8.9 2 2 2 1 2 2 4 2 3 99 1 151 1
68 3 2.5 2 2 2 1 2 1 98 1 3 99 1
68 1 0.4 2 2 2 1 4 1 98 1 1 98 1
68 1 4.7 2 2 2 1 2 1 1 5 3 99 1
68 1 0.5 2 2 2 1 2 1 98 1 3 99 1
68 116 173 2 2 3 1 1 3 99 1 3 99 1
68 13 7.7 2 2 3 1 1 3 99 1 3 99 1
68 11 62.4 2 2 3 3 1 3 99 1 3 99 1
68 3 7.5 2 2 3 3 1 3 99 1 3 99 1
68 12 18.8 2 2 3 2 1 3 99 1 3 99 1
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68 10 147.1 2 1 2 1 1 3 99 1 3 99 1
68 2 0.5 2 1 2 1 1 3 99 1 3 99 1
68 15 26 2 1 4 1 1 3 99 1 3 99 1
68 18 15.2 1 2 2 1 1 3 99 1 3 99 1
68 5 4.3 1 2 2 1 1 3 99 1 3 99 1
68 1 0.4 1 2 2 2 1 3 99 1 3 99 1
68 1 0.6 1 2 2 4 1 3 99 1 3 99 1
68 1 10.7 1 2 2 1 2 1 98 1 3 99 1
68 6 12.8 1 1 2 1 1 3 99 1 3 99 1
69 2 0.4 3 2 2 1 4 1 98 1 1 98 1
69 1 1.2 3 2 2 1 2 2 1 2 3 99 1
69 1 1.9 3 2 2 1 4 1 1 5 1 1 5
69 1 1.3 3 2 2 1 2 2 1 5 3 99 1
69 18 40 2 2 2 1 1 3 99 1 3 99 1
69 4 1.7 2 2 2 1 1 3 99 1 3 99 1
69 1 1 2 2 2 2 1 3 99 1 3 99 1
69 3 4.3 2 2 2 4 1 3 99 1 3 99 1
69 1 4 2 2 2 1 4 2 4 2 1 4 2
69 2 6.8 2 2 2 1 2 1 4 2 3 99 1
69 1 4.1 2 2 2 1 2 2 5 2 3 99 1
69 1 3.5 2 2 2 1 2 2 6 2 0 0 0 82 1
69 4 1 2 2 2 1 2 1 98 1 3 99 1
69 2 4.3 2 2 2 1 3 3 99 1 1 98 2
69 1 1.5 2 2 2 1 2 1 4 5 3 99 1
69 4 1.6 2 2 3 1 1 3 99 1 3 99 1
69 1 3.9 2 1 2 1 1 3 99 1 3 99 1
69 3 2.4 2 1 4 1 1 3 99 1 3 99 1
69 2 0.4 2 1 4 1 1 3 99 1 3 99 1
69 2 23.3 1 2 2 1 1 3 99 1 3 99 1
69 3 0.9 1 2 2 1 1 3 99 1 3 99 1
69 4 2.2 1 1 4 1 1 3 99 1 3 99 1
70 1 0.4 3 2 2 1 1 3 99 1 3 99 1
70 1 0.2 3 2 2 1 1 3 99 1 3 99 1
70 1 10.5 3 2 2 1 2 2 1 2 3 99 1
70 1 0.3 3 2 2 1 4 2 2 5 2 2 5
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70 1 1.4 3 2 2 1 4 2 1 5 2 2 2
70 9 8.1 2 2 2 1 1 3 99 1 3 99 1
70 2 0.5 2 2 2 1 1 3 99 1 3 99 1
70 1 0.7 2 2 2 4 1 3 99 1 3 99 1
70 1 2.2 2 2 2 1 2 2 4 2 3 99 1
70 1 1.1 2 2 2 1 2 1 98 1 3 99 1
70 1 2.4 2 2 2 1 4 2 4 5 2 4 5
70 1 0.8 2 2 2 1 4 1 98 1 1 98 1
70 2 9.6 2 2 3 3 1 3 99 1 3 99 1
70 1 0.3 1 1 2 1 1 3 99 1 3 99 1
71 1 0.8 3 2 2 1 1 3 99 1 3 99 1
71 2 1.5 3 2 2 1 2 2 1 5 3 99 1
71 6 7.6 2 2 2 1 1 3 99 1 3 99 1
71 1 0.2 2 2 2 1 1 3 99 1 3 99 1
71 1 0.8 2 2 2 2 1 3 99 1 3 99 1
71 1 2.9 2 2 2 1 2 2 4 2 3 99 1
71 1 0.5 2 2 2 1 2 2 6 2 3 99 1
71 1 0.6 2 2 3 1 1 3 99 1 3 99 1
71 1 0.5 2 2 3 1 1 3 99 1 3 99 1
72 1 0.1 0 0 0 0 0 0 0 0 0 0 0
72 1 1.9 2 2 2 1 1 3 99 1 3 99 1
72 1 0.7 2 2 2 1 2 2 1 2 3 99 1
72 1 0.1 2 2 2 1 4 2 4 5 2 9 5
75 1 0.8 2 2 2 1 1 3 99 1 3 99 1
75 5 12.4 1 2 2 1 1 3 99 1 3 99 1
75 1 1.7 1 2 5 1 1 3 99 1 3 99 1
76 1 2.1 2 2 2 1 1 3 99 1 3 99 1
76 1 0.8 1 2 2 1 1 3 99 1 3 99 1
77 15 29.4 2 2 2 1 1 3 99 1 3 99 1
78 2 1.4 2 2 2 1 1 3 99 1 3 99 1
78 11 9.1 2 2 2 1 1 3 99 1 3 99 1
78 1 2.4 2 2 2 1 2 2 1 2 3 99 1
78 1 0.3 2 2 2 1 2 2 2 2 3 99 1
78 1 2.3 2 2 2 1 2 2 4 2 3 99 1
78 1 0.8 1 2 2 1 1 3 99 1 3 99 1
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78 1 0.6 1 2 2 1 4 2 9 5 2 8 5
79 6 8.2 3 2 2 1 1 3 99 1 3 99 1
79 1 4 3 2 2 1 1 3 99 1 3 99 1 141
79 1 1.8 3 2 3 1 1 3 99 1 3 99 1
79 131 164.1 2 2 2 1 1 3 99 1 3 99 1
79 9 63.4 2 2 2 1 1 3 99 2 3 99 2
79 3 25.1 2 2 2 1 1 3 99 1 3 99 2
79 14 14.8 2 2 2 1 1 3 99 1 3 99 1
79 1 1.8 2 2 2 2 1 3 99 1 3 99 1
79 1 9.3 2 2 2 4 1 3 99 1 3 99 1
79 1 0.9 2 2 2 1 2 1 98 1 3 99 1
79 1 0.6 2 2 5 1 1 3 99 1 3 99 1
79 35 54.9 2 2 3 1 1 3 99 1 3 99 1
79 1 1 2 2 3 1 1 3 99 1 3 99 1
79 15 23.1 1 2 2 1 1 3 99 1 3 99 1
79 4 1.5 1 2 2 1 1 3 99 1 3 99 1
79 4 5 1 2 5 1 1 3 99 1 3 99 1
80 1 0.7 2 2 2 1 1 3 99 1 3 99 1
83 3 2.4 2 2 2 1 1 3 99 1 3 99 1
86 1 1.7 2 2 2 1 1 3 99 1 3 99 1
86 1 1.7 2 2 2 1 3 3 99 1 2 1 2
86 5 2.8 2 2 3 1 1 3 99 1 3 99 1
88 1 1.7 2 2 2 1 1 3 99 1 3 99 1
89 1 1.1 3 2 3 1 1 3 99 1 3 99 1
89 56 58.7 2 2 2 1 1 3 99 1 3 99 1
89 3 3.4 2 2 2 2 1 3 99 1 3 99 1
89 5 8.5 2 2 2 4 1 3 99 1 3 99 1
89 5 10.1 2 2 2 1 4 1 98 1 1 98 1
89 2 4.2 2 2 2 1 4 1 98 1 1 98 1
89 1 1.5 2 2 2 1 2 2 1 5 3 99 1
89 1 2.1 2 2 5 1 1 3 99 1 3 99 1
89 18 16.9 2 2 3 1 1 3 99 1 3 99 1
89 3 9 2 2 3 3 1 3 99 1 3 99 1
89 2 1.4 2 2 3 2 1 3 99 1 3 99 1
89 4 3.6 2 1 4 1 1 3 99 1 3 99 1
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89 3 1 1 2 2 1 1 3 99 1 3 99 1
89 1 0.7 1 2 2 4 1 3 99 1 3 99 1
89 1 0.5 1 2 2 1 3 3 99 1 1 98 1
89 1 0.9 1 2 3 1 1 3 99 1 3 99 1
89 1 4.3 2 2 2 1 1 3 99 1 3 99 1 130 1
89 1 3.3 2 2 2 1 1 3 99 1 3 99 1 130 1
89 1 1.3 1 2 2 1 0 0 0 0 0 0 0 150 2
89 1 2.8 2 2 2 1 4 1 4 2 1 4 2 135 1
90 3 1.8 3 2 2 1 1 3 99 1 3 99 1
90 2 1.3 3 2 2 1 4 1 98 1 1 98 1
90 1 1 3 2 2 1 4 1 2 5 1 2 5
90 1 1.1 3 2 2 1 4 1 1 5 1 1 5
90 106 118.4 2 2 2 1 1 3 99 1 3 99 1
90 1 1.3 2 2 2 3 1 3 99 1 3 99 1
90 13 17.1 2 2 2 2 1 3 99 1 3 99 1
90 12 19.2 2 2 2 4 1 3 99 1 3 99 1
90 16 33.4 2 2 2 1 4 1 98 1 1 98 1
90 1 2.1 2 2 2 1 2 1 98 1 3 99 1
90 2 8.6 2 2 2 1 3 3 99 1 2 2 2
90 1 3.1 2 2 2 1 4 2 2 5 1 9 5
90 2 8.5 2 2 2 1 2 2 2 5 3 99 1
90 1 2.4 2 2 2 1 4 1 8 2 1 1 5
90 7 12.5 2 1 4 1 1 3 99 1 3 99 1
90 2 2 2 1 4 1 4 2 2 2 1 2 2
90 8 5.8 1 2 2 1 1 3 99 1 3 99 1
90 5 5.2 1 2 2 2 1 3 99 1 3 99 1
90 1 1 1 2 2 4 1 3 99 1 3 99 1
90 1 3.6 1 2 2 1 4 2 9 2 2 9 2
90 4 6.3 1 2 3 1 1 3 99 1 3 99 1
90 5 5.8 1 1 4 1 1 3 99 1 3 99 1
90 1 12.4 2 2 2 3 0 0 0 0 0 0 0 130 1
90 1 6.1 2 2 2 1 4 1 2 2 1 2 2 156 0
90 1 3.7 1 2 2 1 2 1 9 2 0 0 0 144 1
90 1 9.4 1 2 2 1 0 0 0 0 0 0 0 118 2
90 1 6.1 2 2 2 1 0 0 0 0 0 0 0 142 2
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90 1 1.9 1 2 2 1 0 0 0 0 0 0 0 149 1
90 1 3 2 2 2 1 2 1 4 2 3 99 1 159 2
91 18 15.3 3 2 2 1 1 3 99 1 3 99 1
91 3 1 3 2 2 1 1 3 99 1 3 99 1
91 1 1.9 3 2 2 4 1 3 99 1 3 99 1
91 5 6.9 3 2 2 1 4 1 98 1 1 98 1
91 1 0.4 3 2 2 1 4 1 2 5 1 2 5
91 2 3.1 3 2 2 1 4 1 1 5 1 1 5
91 1 0.9 3 2 3 1 1 3 99 1 3 99 1
91 1 1.9 3 2 3 1 1 3 99 1 3 99 1
91 293 340.2 2 2 2 1 1 3 99 1 3 99 1
91 92 50.8 2 2 2 1 1 3 99 1 3 99 1
91 1 2.8 2 2 2 3 1 3 99 1 3 99 1
91 22 55.4 2 2 2 2 1 3 99 1 3 99 1
91 8 8.5 2 2 2 2 1 3 99 1 3 99 1
91 30 43.9 2 2 2 4 1 3 99 1 3 99 1
91 5 2.5 2 2 2 4 1 3 99 1 3 99 1
91 14 25.5 2 2 2 1 4 1 98 1 1 98 1
91 1 2.9 2 2 2 1 4 2 9 2 2 9 2
91 1 1.3 2 2 2 1 4 2 1 2 1 9 2
91 1 0.6 2 2 2 1 4 2 9 2 2 1 2
91 5 4.6 2 2 2 1 4 1 98 1 1 98 1
91 8 27.2 2 2 2 1 2 1 98 1 3 99 1
91 6 10.4 2 2 2 1 2 1 98 1 3 99 1
91 3 23.7 2 2 2 1 2 1 98 1 3 99 1
91 2 4.6 2 2 2 1 3 3 99 1 1 98 1
91 3 3.7 2 2 2 1 3 3 99 1 2 8 2
91 2 4 2 2 2 1 3 3 99 1 1 98 1
91 2 1.5 2 2 2 1 4 1 2 5 1 2 5
91 1 2.3 2 2 2 1 4 1 2 5 2 9 5
91 1 0.5 2 2 2 1 4 2 1 5 2 2 5
91 1 1.2 2 2 2 1 4 1 98 1 1 98 1
91 1 5.3 2 2 2 1 4 2 4 5 2 2 2
91 1 8.8 2 2 2 1 4 2 1 5 2 4 2
91 3 5 2 2 2 1 2 1 98 1 3 99 1



618

Table L.1. continued

(continued)

PD Co
un

t

W
ei

gh
t (

g)

O
xi

da
tio

n

Pa
st

e

Te
m

pe
r

Pa
dd

le
 m

ar
ks

Sl
ip

 lo
ca

tio
n

Ex
t s

lip
 ty

pe

Ex
t s

lip
 c

ol
or

Ex
t s

ur
fa

ce
 

tr
ea

tm
en

t

In
t s

lip
 ty

pe

In
t s

lip
 c

ol
or

In
t s

ur
fa

ce
 

Tr
ea

tm
en

t

Ca
rin

ati
on

 
an

gl
e 

N
o.

 o
f 

Fl
an

ge
s

91 1 1.6 2 2 2 1 3 3 99 1 1 98 1
91 16 10.7 2 2 3 1 1 3 99 1 3 99 1
91 1 2.7 2 1 2 1 1 3 99 1 3 99 1
91 22 28.3 2 1 4 1 1 3 99 1 3 99 1
91 1 1.1 2 1 4 1 1 3 99 1 3 99 1
91 8 20.1 2 1 4 1 4 2 4 2 2 4 2
91 40 46.5 1 2 2 1 1 3 99 1 3 99 1
91 8 3 1 2 2 1 1 3 99 1 3 99 1
91 1 0.3 1 2 2 2 1 3 99 1 3 99 1
91 1 1 1 2 2 2 1 3 99 1 3 99 1
91 2 1.9 1 2 2 4 1 3 99 1 3 99 1
91 21 8.2 1 2 3 1 1 3 99 1 3 99 1
91 1 0.8 1 2 1 1 1 3 99 1 3 99 1
91 1 1.3 1 1 4 1 1 3 99 1 3 99 1
91 1 2.6 1 1 4 1 4 2 8 2 2 8 2
91 1 27.6 2 2 2 1 0 0 0 0 0 0 0 166 1
91 1 6.1 2 2 2 1 4 2 4 2 2 4 2 166 1
91 1 3.9 1 2 2 1 0 0 0 0 0 0 0 165 1
92 1 0.4 0 0 0 0 0 0 0 0 0 0 0
92 1 1.7 3 2 2 1 4 1 98 1 1 98 1
92 1 3.4 3 2 2 1 4 2 4 5 2 4 5
92 2 2.2 3 2 3 1 1 3 99 1 3 99 1
92 37 179.8 2 2 2 1 1 3 99 1 3 99 1
92 91 75.5 2 2 2 1 1 3 99 1 3 99 1
92 10 38.6 2 2 2 2 1 3 99 1 3 99 1
92 19 29.4 2 2 2 2 1 3 99 1 3 99 1
92 14 43.1 2 2 2 4 1 3 99 1 3 99 1
92 9 15 2 2 2 4 1 3 99 1 3 99 1
92 7 35.8 2 2 2 1 4 1 98 1 1 98 1
92 1 5.5 2 2 2 1 4 2 4 2 2 9 2
92 1 4 2 2 2 1 4 1 6 2 2 4 2
92 1 6.3 2 2 2 1 4 1 5 2 2 1 2
92 1 6.8 2 2 2 1 4 2 4 2 1 2 2
92 11 21.2 2 2 2 1 4 1 98 1 1 98 1
92 2 14.7 2 2 2 1 4 1 98 1 1 98 1
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92 8 44 2 2 2 1 2 1 98 1 3 99 1
92 1 5 2 2 2 1 2 2 9 2 3 99 1
92 2 5.9 2 2 2 1 2 1 98 1 3 99 1
92 6 22.6 2 2 2 1 3 3 99 1 1 98 1
92 3 5.3 2 2 2 1 3 3 99 1 1 98 1
92 3 8.3 2 2 2 1 4 2 1 5 2 1 5
92 1 6 2 2 2 1 4 2 4 5 2 4 5
92 1 6.5 2 2 2 1 4 2 2 5 2 9 5
92 1 0.9 2 2 2 1 4 2 2 5 2 2 5
92 1 14 2 2 2 1 4 2 1 3 1 4 2
92 1 2.9 2 2 2 1 2 2 1 5 3 99 1
92 3 1.2 2 2 2 1 2 1 98 1 3 99 1
92 1 13.7 2 2 2 1 4 2 4 2 2 4 5
92 1 2.1 2 2 2 1 3 3 99 1 2 1 5
92 3 2.1 2 2 2 1 3 3 99 1 1 98 1
92 32 121.1 2 2 3 1 1 3 99 1 3 99 1
92 40 50 2 2 3 1 1 3 99 1 3 99 1
92 2 29.2 2 2 3 3 1 3 99 1 3 99 1
92 1 1 2 2 3 3 1 3 99 1 3 99 1
92 5 22.5 2 2 1 1 1 3 99 1 3 99 1
92 1 3.8 2 1 4 1 1 3 99 1 3 99 1
92 3 2.8 2 1 4 1 1 3 99 1 3 99 1
92 1 2 2 1 4 1 4 2 9 2 2 9 2
92 2 8.8 1 2 2 1 1 3 99 1 3 99 1
92 10 14.6 1 2 2 1 1 3 99 1 3 99 1
92 2 2.2 1 2 2 4 1 3 99 1 3 99 1
92 1 1.2 1 1 4 1 1 3 99 1 3 99 1
92 1 20.8 2 2 2 1 4 1 7 2 1 5 2 135 2
92 1 6.6 2 2 2 1 0 0 0 0 0 0 0 142 3
92 1 24.8 2 2 2 1 4 1 7 2 1 6 2 139 2
92 1 8.7 2 2 2 1 0 0 0 0 0 0 0 115 1
92 1 6.3 2 2 2 2 1 3 99 1 3 99 1 111 1
92 1 12 1 2 2 1 2 1 8 2 3 99 1 142 1
92 1 11.8 2 2 2 2 1 3 99 1 3 99 1 130 2
92 1 8.9 2 2 2 1 4 2 5 5 2 8 2 138 2
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92 1 9.1 2 2 5 1 1 3 99 1 3 99 1 143 1
92 1 5.9 3 2 2 4 1 2 2 1 2 2 100 1
92 1 11.3 2 2 2 1 2 2 2 5 3 99 1 128 2
92 1 5.1 2 2 2 1 0 0 0 0 0 0 0 170 1
92 1 10.2 2 2 2 1 1 3 99 1 3 99 1 158 2
92 1 6.6 1 2 2 2 0 0 0 0 0 0 0 140 1
92 1 5.4 1 2 2 1 0 0 0 0 0 0 0 126 1
92 1 4.9 2 2 2 1 0 0 0 0 0 0 0 121 1
92 1 5.6 1 2 2 1 1 3 99 1 3 99 1 159 1
92 1 2.4 1 2 2 1 0 0 0 0 0 0 0 150 1
93 1 1.7 0 0 0 0 0 0 0 0 0 0 0
93 20 33 3 2 2 1 1 3 99 1 3 99 1
93 12 11.6 3 2 2 1 1 3 99 1 3 99 1
93 16 13.3 3 2 2 1 1 3 99 1 3 99 1
93 1 4.2 3 2 2 2 1 3 99 1 3 99 1
93 1 2.1 3 2 2 2 1 3 99 1 3 99 1
93 1 10.9 3 2 2 2 1 3 99 1 3 99 1
93 4 11.1 3 2 2 4 1 3 99 1 3 99 1
93 1 30.1 3 2 2 4 1 3 99 1 3 99 1
93 1 8.7 3 2 2 1 4 1 98 1 1 98 1
93 1 14.6 3 2 2 1 4 2 2 2 2 2 5 120 1
93 5 9.6 3 2 2 1 4 1 98 1 1 98 1
93 2 9.8 3 2 2 1 4 1 98 1 1 98 1
93 1 7.2 3 2 2 1 3 3 99 1 1 98 1
93 1 1.7 3 2 2 1 3 3 99 1 1 98 1
93 1 0.7 3 2 2 1 3 3 99 1 1 98 1
93 1 1.1 3 2 2 1 4 1 2 5 1 2 5
93 3 5.3 3 2 2 1 4 2 1 5 2 1 5
93 1 1 3 2 2 1 4 1 2 5 1 2 5
93 4 13 3 2 2 1 4 1 98 1 1 98 1
93 1 7.1 3 2 2 1 4 2 1 5 1 2 2
93 2 4.8 3 2 3 1 1 3 99 1 3 99 1
93 3 1.4 3 2 1 1 1 3 99 1 3 99 1
93 1 1.4 3 1 4 1 1 3 99 1 3 99 1
93 2 2.1 3 1 4 1 1 3 99 1 3 99 1
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93 2 0.8 3 1 4 1 4 2 2 2 2 2 2
93 1 2.3 3 1 4 1 4 2 1 5 2 2 5
93 484 1012.3 2 2 2 1 1 3 99 1 3 99 1
93 1 14.6 2 2 2 1 1 3 99 1 3 99 1 180 1
93 1 6.3 2 2 2 1 1 3 99 1 3 99 1 143 1
93 1 7.2 2 2 2 1 1 3 99 1 3 99 1 127 1
93 1 10.6 2 2 2 1 1 3 99 1 3 99 1 154 3
93 1 4.6 2 2 2 1 1 3 99 1 3 99 1 180 1
93 1 21.1 2 2 2 1 1 3 99 1 3 99 1 127 0
93 1 7 2 2 2 1 1 3 99 1 3 99 1 118 1
93 516 1098.8 2 2 2 1 1 3 99 1 3 99 1
93 1 20.9 2 2 2 1 1 3 99 1 3 99 1 180 1
93 1 8.2 2 2 2 1 1 3 99 1 3 99 1 145 2
93 1 27.6 2 2 2 1 1 3 99 1 3 99 1 180 1
93 1 13.7 2 2 2 1 1 3 99 1 3 99 1 146 2
93 1 4.9 2 2 2 1 1 3 99 1 3 99 1 144 2
93 1 4.5 2 2 2 1 1 3 99 1 3 99 1 129 1
93 7 139.3 2 2 2 1 1 3 99 1 3 99 1
93 1 20.8 2 2 2 1 1 3 99 1 3 99 1 130 1
93 1 26.9 2 2 2 1 1 3 99 1 3 99 1 180 1
93 120 128.7 2 2 2 1 1 3 99 1 3 99 1
93 1 4.4 2 2 2 1 1 3 99 1 3 99 1
93 4 10.4 2 2 2 3 1 3 99 1 3 99 1
93 1 0.9 2 2 2 3 1 3 99 1 3 99 1
93 57 103.9 2 2 2 2 1 3 99 1 3 99 1
93 1 11.4 2 2 2 2 1 3 99 1 3 99 1 120 1
93 53 103 2 2 2 2 1 3 99 1 3 99 1
93 1 11.1 2 2 2 2 1 3 99 1 3 99 1 140 1
93 1 4.9 2 2 2 2 1 3 99 1 3 99 1 138 1
93 1 4.7 2 2 2 2 1 3 99 1 3 99 1 120 1
93 1 10 2 2 2 2 1 3 99 1 3 99 1
93 1 30.2 2 2 2 2 1 3 99 1 3 99 1 131 3
93 17 15.7 2 2 2 2 1 3 99 1 3 99 1
93 61 212.5 2 2 2 4 1 3 99 1 3 99 1
93 70 223 2 2 2 4 1 3 99 1 3 99 1
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93 3 28.9 2 2 2 4 1 3 99 1 3 99 1
93 1 68.2 2 2 2 4 1 3 99 1 3 99 1 122 2
93 6 4.9 2 2 2 4 1 3 99 1 3 99 1
93 9 55.2 2 2 2 1 4 1 98 1 1 98 1
93 1 7.2 2 2 2 1 4 1 7 0 1 7 0 101 2
93 11 47.6 2 2 2 1 4 1 98 1 1 98 1
93 3 20.9 2 2 2 1 4 2 4 2 2 4 2
93 1 3.3 2 2 2 1 4 1 6 2 2 2 2
93 1 1.6 2 2 2 1 4 2 2 2 2 2 2
93 1 3.6 2 2 2 1 4 2 2 2 1 8 2
93 1 6.8 2 2 2 1 4 2 2 2 2 2 2 125 1
93 1 24.8 2 2 2 1 4 1 4 2 1 4 2 113 3
93 8 20.7 2 2 2 1 4 1 98 1 1 98 1
93 1 2.4 2 2 2 1 4 1 98 1 1 98 1
93 4 42.2 2 2 2 1 2 1 98 1 3 99 1
93 1 8.8 2 2 2 1 2 2 2 2 0 0 0 137 0
93 1 13.6 2 2 2 1 2 1 4 2 3 99 1 162 1
93 9 22.4 2 2 2 1 2 1 98 1 3 99 1
93 1 8.7 2 2 2 1 2 2 4 2 3 99 1
93 2 2.2 2 2 2 1 2 2 8 2 3 99 1
93 1 21 2 2 2 1 2 1 6 2 3 99 1 124 1
93 1 20.3 2 2 2 1 2 1 6 2 3 99 1 117 2
93 1 21.3 2 2 2 1 2 1 6 2 3 99 1 135 1
93 1 13.4 2 2 2 1 2 2 2 5 3 99 1 134 1
93 1 17 2 2 2 1 2 2 4 2 3 99 1 123 2
93 1 4.8 2 2 2 1 2 1 2 2 3 99 1 130 1
93 1 2 2 2 2 1 2 1 8 2 0 0 0 114 1
93 1 5.3 2 2 2 1 2 2 4 2 3 99 1 117 2
93 1 44.6 2 2 2 1 2 1 6 0 3 99 1 150 3
93 1 13.4 2 2 2 1 2 1 4 0 3 99 1 117 1
93 1 18.2 2 2 2 1 2 1 6 2 3 99 1 141 1
93 1 13.3 2 2 2 1 2 2 4 2 3 99 1 123 2
93 7 10.5 2 2 2 1 2 1 98 1 3 99 1
93 2 20.4 2 2 2 1 2 1 98 1 3 99 1
93 1 3.8 2 2 2 1 3 3 99 1 1 98 1
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93 1 10.7 2 2 2 1 3 3 99 1 2 9 2
93 3 9.1 2 2 2 1 3 3 99 1 1 98 1
93 3 11.4 2 2 2 1 3 3 99 1 2 8 1
93 1 6.8 2 2 2 1 3 3 99 1 2 1 2
93 3 11.5 2 2 2 1 4 1 2 5 1 2 5
93 2 0.8 2 2 2 1 4 1 98 1 1 98 1
93 2 5.7 2 2 2 1 2 1 2 5 3 99 1
93 1 0.8 2 2 2 1 2 1 8 5 3 99 1
93 3 13.5 2 2 2 1 2 2 2 5 3 99 1
93 1 2.7 2 2 2 1 4 2 1 5 1 8 2
93 1 6.8 2 2 2 1 4 2 4 5 1 8 2
93 1 0.5 2 2 2 1 4 2 2 5 2 2 2
93 3 9.5 2 2 2 1 2 1 98 1 3 99 1
93 1 2.2 2 2 2 1 3 3 99 1 1 4 5
93 1 1.1 2 2 2 1 3 3 99 1 2 1 5
93 1 3.9 2 2 2 1 3 3 99 1 1 7 5
93 1 1.5 2 2 2 1 3 3 99 1 1 8 5
93 1 4.7 2 2 2 1 3 0 0 0 1 9 5
93 1 1.8 2 2 2 1 4 1 2 2 2 1 5
93 5 19.6 2 2 5 1 1 3 99 1 3 99 1
93 2 1.8 2 2 5 1 1 3 99 1 3 99 1
93 1 9 2 2 5 1 1 3 99 1 3 99 1
93 197 334.3 2 2 3 1 1 3 99 1 3 99 1
93 271 436.3 2 2 3 1 1 3 99 1 3 99 1
93 4 76.5 2 2 3 1 1 3 99 1 3 99 1
93 1 5.3 2 2 3 1 1 3 99 1 3 99 1
93 50 49.4 2 2 3 1 1 3 99 1 3 99 1
93 4 16.9 2 2 3 3 1 3 99 1 3 99 1
93 5 16.1 2 2 3 3 1 3 99 1 3 99 1
93 5 5.6 2 2 3 2 1 3 99 1 3 99 1
93 11 12.7 2 2 3 2 1 3 99 1 3 99 1
93 9 34.2 2 2 3 4 1 3 99 1 3 99 1
93 13 30.7 2 2 3 4 1 3 99 1 3 99 1
93 17 39.8 2 1 4 1 1 3 99 1 3 99 1
93 31 51.6 2 1 4 1 1 3 99 1 3 99 1
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93 10 20.3 2 1 4 1 1 3 99 1 3 99 1
93 2 5.3 2 1 4 1 4 2 4 2 2 4 2
93 2 29 2 1 4 1 4 2 8 2 2 8 2
93 1 5.2 2 1 4 1 2 2 4 2 3 99 1
93 20 24.2 1 2 2 1 1 3 99 1 3 99 1
93 11 15.8 1 2 2 1 1 3 99 1 3 99 1
93 17 8 1 2 2 1 1 3 99 1 3 99 1
93 1 0.5 1 2 2 3 1 3 99 1 3 99 1
93 3 3.2 1 2 2 3 1 3 99 1 3 99 1
93 2 0.8 1 2 2 2 1 3 99 1 3 99 1
93 6 5.7 1 2 2 2 1 3 99 1 3 99 1
93 4 4.9 1 2 2 2 1 3 99 1 3 99 1
93 2 2.1 1 2 2 4 1 3 99 1 3 99 1
93 18 29.8 1 2 2 4 1 3 99 1 3 99 1
93 1 0.9 1 2 5 1 1 3 99 1 3 99 1
93 32 22.1 1 2 3 1 1 3 99 1 3 99 1
93 13 13.7 1 2 3 1 1 3 99 1 3 99 1
93 2 3.4 1 2 3 1 1 3 99 1 3 99 1
93 1 1.9 1 2 1 1 1 3 99 1 3 99 1
93 2 2 1 1 4 1 1 3 99 1 3 99 1
93 13 19.2 1 1 4 1 1 3 99 1 3 99 1
93 2 1.2 1 1 4 1 1 3 99 1 3 99 1
93 3 35.3 1 1 4 1 4 1 9 2 1 9 2
93 1 41.6 2 2 2 1 1 3 99 1 3 99 1 180 2
93 1 43.4 2 2 2 2 1 3 99 1 3 99 1 145 2
93 1 8.1 2 2 2 2 4 1 4 2 1 4 2 122 1
93 1 33.1 2 2 2 1 1 3 99 1 3 99 1 153 1
94 4 11.4 3 2 2 1 1 3 99 1 3 99 1
94 1 25.7 3 2 2 1 1 3 99 1 3 99 1 99 1
94 9 7.5 3 2 2 1 1 3 99 1 3 99 1
94 2 7.6 3 2 2 1 4 2 2 0 2 2 0
94 1 25 3 2 2 1 2 1 2 0 3 99 1 91 1
94 1 2.4 3 2 3 3 1 3 99 1 3 99 1
94 69 126.9 2 2 2 1 1 3 99 1 3 99 1
94 1 23.9 2 2 2 1 1 3 99 1 3 99 1 180 1
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94 1 8.4 2 2 2 1 1 3 99 1 3 99 1 125 2
94 1 15.2 2 2 2 1 1 3 99 1 3 99 1 118 2
94 1 6.5 2 2 2 1 1 3 99 1 3 99 1 128 1
94 1 8.7 2 2 2 1 1 3 99 1 3 99 1 143 2
94 151 169.9 2 2 2 1 1 3 99 1 3 99 1
94 1 5.1 2 2 2 1 1 3 99 1 3 99 1
94 14 20.6 2 2 2 2 1 3 99 1 3 99 1
94 1 23.5 2 2 2 2 1 3 99 1 3 99 1 115 1
94 1 60.3 2 2 2 2 1 3 99 1 3 99 1 139 3
94 1 95.8 2 2 2 2 1 3 99 1 3 99 1 139 3
94 1 78.9 2 2 2 2 1 3 99 1 3 99 1 139 3
94 16 24.8 2 2 2 2 1 3 99 1 3 99 1
94 12 29.8 2 2 2 4 1 3 99 1 3 99 1
94 1 7.8 2 2 2 4 1 3 99 1 3 99 1 109 1
94 5 12.8 2 2 2 4 1 3 99 1 3 99 1
94 1 5.8 2 2 2 1 4 1 98 1 1 98 1
94 1 4.1 2 2 2 1 4 2 4 2 2 2 2
94 1 1.9 2 2 2 1 4 2 2 2 2 2 2
94 1 5.9 2 2 2 1 4 2 2 2 1 4 2 141 1
94 2 4.8 2 2 2 1 4 1 98 1 1 98 1
94 6 49.5 2 2 2 1 2 1 98 1 3 99 1
94 1 25.9 2 2 2 1 2 2 7 2 3 99 1
94 1 5.1 2 2 2 1 2 2 2 0 3 99 1
94 2 3.1 2 2 2 1 3 3 99 1 1 98 1
94 1 13.8 2 2 2 1 4 2 4 5 2 4 5
94 1 1.4 2 2 2 1 4 1 2 0 2 1 5
94 1 0.9 2 2 5 1 1 3 99 1 3 99 1
94 53 83.8 2 2 3 1 1 3 99 1 3 99 1
94 62 44.7 2 2 3 1 1 3 99 1 3 99 1
94 2 5.8 2 2 3 3 1 3 99 1 3 99 1
94 1 1.7 2 2 3 3 1 3 99 1 3 99 1
94 6 25.4 2 2 3 2 1 3 99 1 3 99 1
94 5 27.9 2 2 3 4 1 3 99 1 3 99 1
94 2 10.5 2 1 4 1 1 3 99 1 3 99 1
94 9 10.8 2 1 4 1 1 3 99 1 3 99 1
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94 6 10.5 1 2 2 1 1 3 99 1 3 99 1
94 16 7.6 1 2 2 1 1 3 99 1 3 99 1
94 1 1.1 1 2 2 2 1 3 99 1 3 99 1
94 4 5.3 1 2 2 4 1 3 99 1 3 99 1
94 1 1.8 1 2 2 1 4 1 98 1 1 98 1
94 1 0.7 1 2 2 1 3 3 99 1 1 98 1
94 1 1.1 1 2 3 1 1 3 99 1 3 99 1
94 3 10.6 1 1 4 1 1 3 99 1 3 99 1
94 1 0.9 1 1 4 1 1 3 99 1 3 99 1
95 20 2.2 0 0 0 0 0 0 0 0 0 0 0
95 32 4.6 0 0 0 0 0 0 0 0 0 0 0
95 8 1.2 0 0 0 0 0 0 0 0 0 0 0
95 8 9.4 0 0 0 0 0 0 0 0 0 0 0
95 50 46.9 3 2 2 1 1 3 99 1 3 99 1
95 10 10.3 3 2 2 1 1 3 99 1 3 99 1
95 17 11.9 3 2 2 1 1 3 99 1 3 99 1
95 3 7.6 3 2 2 2 1 3 99 1 3 99 1
95 1 0.9 3 2 2 4 1 3 99 1 3 99 1
95 7 9.1 3 2 2 1 4 1 98 0 1 98 0
95 7 18.5 3 2 2 1 4 1 98 0 1 98 0
95 1 2.1 3 2 2 1 4 1 98 1 1 98 1
95 1 0.6 3 2 2 1 2 1 98 0 3 99 1
95 3 17.7 3 2 2 1 2 1 98 1 3 99 1
95 3 3.8 3 2 2 1 3 3 99 1 1 98 1
95 1 7.3 3 2 2 1 4 1 2 5 1 1 5
95 10 4.8 3 2 3 1 1 3 99 1 3 99 1
95 2 0.9 3 2 3 1 1 3 99 1 3 99 1
95 2 0.8 3 2 3 1 1 3 99 1 3 99 1
95 404 631.6 2 2 2 1 1 3 99 1 3 99 1
95 325 576 2 2 2 1 1 3 99 1 3 99 1
95 2 7.2 2 2 2 1 1 3 99 1 3 99 1 123 1
95 104 129.9 2 2 2 1 1 3 99 1 3 99 1
95 1 21.4 2 2 2 3 1 3 99 1 3 99 1
95 48 70.5 2 2 2 2 1 3 99 1 3 99 1
95 23 59.7 2 2 2 2 1 3 99 1 3 99 1
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95 15 21.8 2 2 2 2 1 3 99 1 3 99 1
95 63 120 2 2 2 4 1 3 99 1 3 99 1
95 38 86.5 2 2 2 4 1 3 99 1 3 99 1
95 8 7.9 2 2 2 4 1 3 99 1 3 99 1
95 22 70 2 2 2 1 4 1 98 1 1 98 1
95 1 2.9 2 2 2 1 4 2 9 2 2 7 2
95 12 44 2 2 2 1 4 1 98 1 1 98 1
95 1 2.7 2 2 2 1 4 2 9 2 2 9 2
95 1 2.1 2 2 2 1 4 2 4 2 2 8 2
95 1 3 2 2 2 1 4 1 4 2 2 9 2
95 3 3.3 2 2 2 1 4 1 98 1 1 98 1
95 12 49.1 2 2 2 1 2 1 98 1 3 99 1
95 5 66.2 2 2 2 1 2 1 98 1 3 99 1
95 5 6.2 2 2 2 1 2 1 98 1 3 99 1
95 10 35.9 2 2 2 1 3 3 99 1 1 98 1
95 6 13.7 2 2 2 1 3 3 99 1 1 98 1
95 3 4.5 2 2 2 1 3 3 99 1 1 98 1
95 2 1.3 2 2 2 1 4 2 9 5 2 9 5
95 2 3 2 2 2 1 4 1 3 5 1 3 5
95 1 0.7 2 2 2 1 4 2 1 4 2 3 5
95 1 2.5 2 2 2 1 4 2 4 5 2 3 5
95 1 0.9 2 2 2 1 4 2 9 5 2 9 5
95 4 7.6 2 2 2 1 4 1 98 5 1 98 5
95 1 2.6 2 2 2 1 2 1 1 5 3 99 1
95 1 1.6 2 2 2 1 4 2 9 5 1 6 2
95 1 3.6 2 2 2 1 2 1 4 5 3 99 1
95 3 5.8 2 2 2 1 3 3 99 1 1 98 5
95 6 13.2 2 2 5 1 1 3 99 1 3 99 1
95 1 1.3 2 2 5 1 1 3 99 1 3 99 1
95 241 357.3 2 2 3 1 1 3 99 1 3 99 1
95 144 331.8 2 2 3 1 1 3 99 1 3 99 1
95 31 29.6 2 2 3 1 1 3 99 1 3 99 1
95 19 94.6 2 2 3 3 1 3 99 1 3 99 1
95 20 131.9 2 2 3 3 1 3 99 1 3 99 1
95 3 8 2 2 3 3 1 3 99 1 3 99 1
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95 6 13.9 2 2 3 2 1 3 99 1 3 99 1
95 2 2.9 2 2 3 2 1 3 99 1 3 99 1
95 5 8.3 2 2 3 4 1 3 99 1 3 99 1
95 6 37.7 2 2 3 4 1 3 99 1 3 99 1
95 76 146.2 2 1 4 1 1 3 99 1 3 99 1
95 23 36.1 2 1 4 1 1 3 99 1 3 99 1
95 9 10.1 2 1 4 1 1 3 99 1 3 99 1
95 9 34.1 2 1 4 1 4 2 4 1 2 4 1
95 5 11.5 2 1 4 1 4 2 4 2 2 4 2
95 5 17 2 1 4 1 4 2 9 2 2 9 2
95 1 1.5 2 1 4 1 2 2 6 2 3 99 1
95 58 43.7 1 2 2 1 1 3 99 1 3 99 1
95 12 17.1 1 2 2 1 1 3 99 1 3 99 1
95 11 5.1 1 2 2 1 1 3 99 1 3 99 1
95 2 2.3 1 2 2 3 1 3 99 1 3 99 1
95 6 3.5 1 2 2 2 1 3 99 1 3 99 1
95 4 2.7 1 2 2 2 1 3 99 1 3 99 1
95 6 8.9 1 2 2 4 1 3 99 1 3 99 1
95 1 2.4 1 2 2 4 1 3 99 1 3 99 1
95 1 2.2 1 2 2 1 4 2 4 2 2 4 2
95 9 5.4 1 2 3 1 1 3 99 1 3 99 1
95 1 1.1 1 2 3 1 1 3 99 1 3 99 1
95 2 1.8 1 1 4 1 1 3 99 1 3 99 1
95 2 1.3 1 1 4 1 1 3 99 1 3 99 1
95 2 6.7 3 1 4 1 4 1 2 5 1 2 5
95 1 0.4 3 1 4 1 4 1 1 4 1 1 4
95 1 20.2 2 2 2 2 4 2 9 2 1 98 2 127 2
95 1 6.7 2 2 2 1 4 2 2 2 2 2 2 97 1
95 1 3.2 3 2 2 1 4 1 98 1 1 98 1 103 1
95 1 10.3 2 2 2 1 1 3 99 1 3 99 1 180 1
95 1 6.6 2 2 2 1 4 1 98 0 1 98 0 120 1
95 1 9.1 2 2 2 2 0 0 0 0 0 0 0 101 1
95 1 20.3 2 2 2 1 4 1 98 1 1 98 1 143 2
95 1 7 2 2 2 1 2 1 98 1 3 99 1 125 1
95 1 6.1 1 2 2 1 0 0 0 0 0 0 0 110 1
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(continued)
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95 1 3.3 1 2 2 1 0 0 0 0 0 0 0 103 1
95 1 18.9 2 2 2 1 2 1 98 1 0 0 0 116 1
95 1 8.1 2 2 2 1 4 2 4 2 2 4 2 105 1
95 1 4.5 1 2 2 1 0 0 0 0 0 0 0 140 1
95 1 1.8 1 2 2 1 2 1 98 1 3 99 1 154 1
95 1 5.1 1 2 2 1 0 0 0 0 0 0 0 105 1
95 1 30.6 2 2 2 1 0 0 0 0 0 0 0 135 1
95 1 24.4 2 2 2 1 4 1 4 2 1 4 2 125 2
95 1 25.5 2 2 2 1 2 1 9 0 0 0 0 180 2
95 1 17.8 2 2 2 1 4 1 4 2 1 6 2 124 2
95 1 19.9 3 2 2 1 4 1 1 2 1 1 2 158 1
95 1 15.7 2 2 2 1 4 1 6 2 1 6 2 145 2
95 1 13.6 2 2 2 1 4 1 6 2 1 6 2 160 1
95 1 6.1 2 2 2 1 0 0 0 0 0 0 0 165 2
95 1 6.2 2 2 2 1 2 1 4 2 0 0 0 160 1
95 1 15.8 3 2 2 1 2 1 2 2 3 99 1 164 1
95 1 6 2 2 2 1 2 1 8 0 3 99 1 150 1
95 1 14.5 2 2 2 1 4 1 6 2 1 2 2 144 2
95 1 3.6 1 2 2 1 4 2 1 2 2 2 2 155 1
95 1 9.2 2 2 2 1 1 3 99 1 3 99 1 120 2
95 1 12.7 2 2 2 1 1 3 99 1 3 99 1 143 1
95 1 4.6 2 2 2 1 4 1 4 2 1 4 2 149 1
95 1 8.3 2 2 2 1 4 1 5 2 1 5 2 130 2
95 1 10.6 2 2 2 1 1 3 99 1 3 99 1 130 1
95 1 4.1 2 2 2 1 4 1 4 2 1 4 2 140 1
95 1 6.2 2 2 2 1 0 0 0 0 0 0 0 125 1
95 1 8.8 2 2 2 1 4 1 6 0 1 6 0 200 2
95 1 0.9 2 2 2 1 1 3 99 1 3 99 1 141 1
95 1 3.9 2 2 2 1 4 1 6 2 1 6 2 149 2
96 2 0.6 0 0 0 0 0 0 0 0 0 0 0
96 4 2.4 0 0 0 0 0 0 0 0 0 0 0
96 10 14.8 3 2 2 1 1 3 99 1 3 99 1
96 3 1.1 3 2 2 1 1 3 99 1 3 99 1
96 3 5.5 3 2 2 1 4 1 98 1 1 98 1
96 2 2.9 3 2 2 1 4 1 98 1 1 98 1
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(continued)
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96 2 2.5 3 2 2 1 2 2 1 2 3 99 1
96 1 1.2 3 2 2 1 4 1 2 5 1 2 5
96 2 2.7 3 2 2 1 2 1 2 5 3 99 1
96 2 17.6 3 2 3 1 1 3 99 1 3 99 1
96 124 208.8 2 2 2 1 1 3 99 1 3 99 1
96 27 22.2 2 2 2 1 1 3 99 1 3 99 1
96 15 23.4 2 2 2 2 1 3 99 1 3 99 1
96 2 10.3 2 2 2 2 1 3 99 1 3 99 1
96 6 7.8 2 2 2 4 1 3 99 1 3 99 1
96 1 0.4 2 2 2 4 1 3 99 1 3 99 1
96 10 36.4 2 2 2 1 4 1 98 1 1 98 1
96 5 7.4 2 2 2 1 4 1 98 1 1 98 1
96 5 8 2 2 2 1 2 1 98 1 3 99 1
96 1 1.8 2 2 2 1 2 2 9 2 3 99 1
96 1 1.2 2 2 2 1 3 3 99 1 1 98 1
96 1 0.8 2 2 2 1 3 3 99 1 1 98 1
96 1 1.3 2 2 2 1 4 2 9 5 2 9 5
96 2 3 2 2 2 1 4 1 2 5 1 2 5
96 64 94.6 2 2 3 1 1 3 99 1 3 99 1
96 15 22.2 2 2 3 1 1 3 99 1 3 99 1
96 2 6.9 2 2 3 3 1 3 99 1 3 99 1
96 1 2 2 2 3 2 1 3 99 1 3 99 1
96 1 0.7 2 2 3 4 1 3 99 1 3 99 1
96 10 55.7 2 1 4 1 1 3 99 1 3 99 1
96 1 1 2 1 4 1 1 3 99 1 3 99 1
96 2 1.8 2 1 4 1 4 2 4 2 2 4 2
96 3 4 2 1 4 1 4 2 9 2 2 9 2
96 1 0.5 2 1 4 1 2 2 9 2 3 99 1
96 5 8.4 1 2 2 1 1 3 99 1 3 99 1
96 9 7.9 1 2 2 1 1 3 99 1 3 99 1
96 1 0.5 1 2 2 2 1 3 99 1 3 99 1
96 1 3.9 1 2 3 1 1 3 99 1 3 99 1
96 1 1.5 1 2 3 3 1 3 99 1 3 99 1
96 1 22 2 2 2 1 2 1 4 2 3 99 1 173 1
96 1 9.1 2 2 2 1 2 2 9 0 0 0 0 146 1
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96 1 2.2 2 2 2 1 2 1 9 2 0 0 0 151 1
96 1 8 2 2 2 1 0 0 0 0 0 0 0 130 1
96 1 4.9 3 2 2 1 2 1 1 2 3 99 1 150 1
96 1 2.6 2 2 2 1 2 2 4 5 0 0 0 123 1
96 1 2.5 2 2 2 1 4 2 9 5 2 4 5 111 1
97 3 2.5 2 2 2 1 1 3 99 1 3 99 1
97 1 0.9 2 2 2 1 4 1 98 1 1 98 1
97 1 1.1 2 2 2 1 4 1 98 1 1 98 1
97 2 5.6 2 2 2 1 2 1 98 1 3 99 1
97 1 1.2 2 2 2 1 2 1 98 1 3 99 1
97 1 11.7 2 2 5 1 1 3 99 1 3 99 1
97 1 0.6 2 2 3 1 1 3 99 1 3 99 1
97 1 1 1 2 2 1 1 3 99 1 3 99 1
98 3 4 2 2 2 1 1 3 99 1 3 99 1
98 6 2.4 2 2 2 1 1 3 99 1 3 99 1
98 1 1.2 2 2 2 2 1 3 99 1 3 99 1
98 1 0.3 2 2 2 1 3 3 99 1 1 98 1
98 1 0.9 2 2 3 1 1 3 99 1 3 99 1
98 1 4.2 2 2 3 2 1 3 99 1 3 99 1
98 1 4 1 2 2 1 1 3 99 1 3 99 1
98 6 0.7 1 2 2 1 1 3 99 1 3 99 1
99 11 11.7 3 2 2 1 1 3 99 1 3 99 1
99 1 1.8 3 2 2 1 4 1 98 1 1 98 1
99 1 12.7 3 2 2 1 2 1 98 1 3 99 1
99 88 139.8 2 2 2 1 1 3 99 1 3 99 1
99 5 15.9 2 2 2 2 1 3 99 1 3 99 1
99 6 25.9 2 2 2 4 1 3 99 1 3 99 1
99 3 11.6 2 2 2 1 4 1 98 1 1 98 1
99 1 10.2 2 2 2 1 4 2 9 2 2 9 2
99 1 8.7 2 2 2 1 4 1 3 2 1 1 5
99 3 59.9 2 2 5 1 1 3 99 1 3 99 1
99 30 54.6 2 2 3 1 1 3 99 1 3 99 1
99 1 4.1 2 2 3 2 1 3 99 1 3 99 1
99 6 4.9 2 1 4 1 1 3 99 1 3 99 1
99 5 6.3 1 2 2 1 1 3 99 1 3 99 1
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99 1 1.2 1 2 2 2 1 3 99 1 3 99 1
99 1 0.5 1 2 2 4 1 3 99 1 3 99 1
99 3 2.7 1 2 3 1 1 3 99 1 3 99 1
99 5 2.9 1 1 4 1 1 3 99 1 3 99 1
99 1 6 2 2 2 2 2 1 4 2 3 99 1 121 1
100 1 0.5 3 2 2 1 1 3 99 1 3 99 1
100 1 0.4 3 2 2 1 1 3 99 1 3 99 1
100 1 1.1 3 2 2 1 2 1 98 1 3 99 1
100 1 1 3 2 2 1 4 1 1 5 1 1 5
100 29 33.8 2 2 2 1 1 3 99 1 3 99 1
100 10 9.9 2 2 2 1 1 3 99 1 3 99 1
100 3 3.8 2 2 2 2 1 3 99 1 3 99 1
100 1 0.8 2 2 2 2 1 3 99 1 3 99 1
100 3 6.1 2 2 2 4 1 3 99 1 3 99 1
100 4 7.7 2 2 2 1 4 1 98 1 1 98 1
100 3 4.5 2 2 2 1 4 1 98 1 1 98 1
100 1 2.7 2 2 2 1 2 1 98 1 3 99 1
100 1 0.1 2 2 2 1 3 3 99 1 1 98 1
100 2 2.2 2 2 2 1 4 1 1 5 1 4 5
100 21 81.1 2 2 3 1 1 3 99 1 3 99 1
100 1 20 2 2 3 1 1 3 99 1 3 99 1
100 2 3.7 2 2 3 3 1 3 99 1 3 99 1
100 2 5.4 2 2 3 3 1 3 99 1 3 99 1
100 6 5.5 1 2 2 1 1 3 99 1 3 99 1
100 1 0.3 1 2 2 1 1 3 99 1 3 99 1
100 2 0.7 1 2 3 1 1 3 99 1 3 99 1
100 2 0.9 1 1 4 1 1 3 99 1 3 99 1
100 1 5.7 2 2 2 1 0 0 0 0 0 0 0 142 1
101 4 1.2 3 2 2 1 1 3 99 1 3 99 1
101 2 1 3 2 2 1 4 2 1 4 2 1 5
101 1 0.6 3 2 2 1 2 2 1 5 3 99 1
101 12 19.3 2 2 2 1 1 3 99 1 3 99 1
101 3 9.1 2 2 2 4 1 3 99 1 3 99 1
101 1 0.4 2 2 2 1 4 1 98 1 1 98 1
101 2 4.4 2 2 2 1 3 3 99 1 1 98 1
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101 2 4.7 2 2 2 1 4 2 1 5 2 1 5
101 1 2.4 2 2 2 1 2 2 1 5 3 99 1
101 1 2.6 2 2 2 1 4 1 6 2 2 4 5
101 5 4.5 2 2 3 1 1 3 99 1 3 99 1
101 1 1.7 2 2 3 4 1 3 99 1 3 99 1
101 1 0.4 1 2 3 1 1 3 99 1 3 99 1
102 2 1.7 3 2 2 1 2 1 98 1 3 99 1
102 3 2.3 2 2 2 1 1 3 99 1 3 99 1
102 2 0.5 2 2 2 1 1 3 99 1 3 99 1
102 2 6.7 2 1 4 1 1 3 99 1 3 99 1
102 4 5.9 1 2 2 2 1 3 99 1 3 99 1
102 1 5.7 2 2 2 1 0 0 0 0 0 0 0 154 1
103 3 2.9 2 2 2 1 1 3 99 1 3 99 1
103 1 13.6 2 2 2 4 1 3 99 1 3 99 1
103 1 8.6 2 2 2 1 4 1 98 1 1 98 1
103 1 1 2 2 3 1 1 3 99 1 3 99 1
104 2 0.3 2 2 2 1 1 3 99 1 3 99 1
104 1 0.2 2 2 2 1 1 3 99 1 3 99 1
104 3 15.8 2 2 3 1 1 3 99 1 3 99 1
104 1 0.1 1 2 2 1 1 3 99 1 3 99 1
111 1 7.9 2 2 2 1 1 3 99 1 3 99 1
111 1 2 2 2 2 1 4 2 6 5 3 99 1
111 1 0.9 1 2 2 1 1 3 99 1 3 99 1
112 3 3.2 2 2 2 1 1 3 99 1 3 99 1
115 1 4.7 2 2 2 4 1 3 99 1 3 99 1
115 1 2.2 1 2 2 1 4 2 6 5 2 6 5
116 3 5.8 2 2 2 1 1 3 99 1 3 99 1
116 2 10.7 2 2 2 1 4 2 9 5 2 9 5
116 2 1.9 2 2 2 1 4 2 6 5 2 6 5
116 3 3.7 2 2 2 1 4 2 8 2 2 5 5
116 2 3.6 2 2 3 1 1 3 99 1 3 99 1
116 3 10.9 1 2 2 1 4 2 9 2 1 7 2
117 1 6.3 2 2 2 1 1 3 99 1 3 99 1
117 1 1.9 2 2 2 1 4 2 6 2 2 6 2
117 2 2.3 2 2 3 1 1 3 99 1 3 99 1
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118 2 7.8 2 2 2 1 1 3 99 1 3 99 1
118 1 0.3 2 2 2 1 4 1 98 1 1 98 1
118 1 0.7 2 2 2 1 3 0 0 0 1 4 5
118 4 4.8 2 2 3 1 1 3 99 1 3 99 1
119 12 39.4 2 2 2 1 1 3 99 1 3 99 1
119 2 3.6 2 2 2 3 1 3 99 1 3 99 1
119 6 12.9 2 2 2 2 1 3 99 1 3 99 1
119 2 11 2 2 2 4 1 3 99 1 3 99 1
119 1 1.6 2 2 2 1 4 2 8 2 2 8 2
119 4 9.3 2 2 2 1 4 2 6 2 2 6 2
119 1 0.7 2 2 2 1 4 2 4 2 2 6 2
119 1 0.8 2 2 2 1 4 2 6 2 2 4 2
119 1 2.1 2 2 2 1 2 2 8 2 3 99 1
119 1 2 2 2 2 1 2 2 6 2 3 99 1
119 1 0.6 2 2 2 1 2 2 10 2 3 99 1
119 7 9.8 2 2 3 1 1 3 99 1 3 99 1
119 2 1.2 1 2 2 1 1 3 99 1 3 99 1
120 2 2.9 3 2 2 1 1 3 99 1 3 99 1
120 1 1 3 2 2 1 4 1 2 2 1 2 2
120 1 1.2 3 1 4 1 4 2 2 2 2 2 5
120 4 3 2 2 2 1 1 3 99 1 3 99 1
120 1 2.5 2 2 2 2 1 3 99 1 3 99 1
120 1 10.5 2 2 2 4 1 3 99 1 3 99 1
120 2 3.4 2 2 2 1 4 2 6 2 2 6 2
120 1 1.6 2 2 2 1 4 2 8 2 2 6 2
120 1 1.9 2 2 2 1 4 2 4 2 2 6 2
120 1 2.5 2 2 2 1 4 2 1 5 2 7 5
120 1 2.4 2 2 2 1 4 2 4 5 2 2 5
120 1 3.4 2 2 2 1 4 2 5 5 2 2 5
120 1 4 2 2 2 1 4 2 4 5 2 4 2
120 1 1.9 2 2 2 1 4 1 8 2 2 2 5
120 1 0.7 2 2 2 1 3 0 0 0 2 9 5
120 11 9.6 2 2 3 1 1 3 99 1 3 99 1
120 1 4.9 2 1 2 1 4 2 6 2 2 6 2
121 1 0.5 3 1 4 1 3 0 0 0 2 4 5
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121 26 35.4 2 2 2 1 1 3 99 1 3 99 1
121 14 40.9 2 2 2 2 1 3 99 1 3 99 1
121 6 19.6 2 2 2 4 1 3 99 1 3 99 1
121 9 40.6 2 2 2 1 4 1 98 2 1 98 2
121 2 5.9 2 2 2 1 4 2 1 2 2 6 2
121 2 4.5 2 2 2 1 4 2 7 2 2 10 2
121 1 1.8 2 2 2 1 4 2 7 2 2 1 2
121 1 3.8 2 2 2 1 4 2 7 2 2 2 2
121 1 1.2 2 2 2 1 4 2 7 2 2 1 2
121 5 15.4 2 2 2 1 4 2 6 2 2 6 2
121 1 1.6 2 2 2 1 4 2 8 2 2 6 2
121 1 1.2 2 2 2 1 2 2 2 2 3 99 1
121 1 1.9 2 2 2 1 2 1 6 2 3 99 1
121 2 2.3 2 2 2 1 2 1 8 2 3 99 1
121 2 3.6 2 2 2 1 3 3 99 1 2 6 2
121 1 3.6 2 2 2 1 3 3 99 1 1 6 2
121 1 1.4 2 2 2 1 3 3 99 1 2 8 2
121 24 44.4 2 2 3 1 1 3 99 1 3 99 1
121 3 4.8 2 2 3 2 1 3 99 1 3 99 1
121 1 2 2 2 3 4 1 3 99 1 3 99 1
121 1 4 2 1 2 1 2 1 7 2 3 99 1
121 5 6.6 1 2 2 1 1 3 99 1 3 99 1
121 1 5.8 1 1 4 1 1 3 99 1 3 99 1
122 1 1.5 3 2 2 1 1 3 99 1 3 99 1
122 4 9.4 3 2 2 1 4 2 1 5 2 6 2
122 1 1.5 3 2 2 1 3 3 99 1 2 2 5
122 1 2.1 3 1 4 1 3 3 99 1 2 2 5
122 25 26.6 2 2 2 1 1 3 99 1 3 99 1
122 3 4.5 2 2 2 1 1 3 99 1 3 99 1
122 6 8.2 2 2 2 2 1 3 99 1 3 99 1
122 5 9.3 2 2 2 4 1 3 99 1 3 99 1
122 1 3.3 2 2 2 4 1 3 99 1 3 99 1
122 5 9.2 2 2 2 1 4 1 98 1 1 98 1
122 1 0.8 2 2 2 1 4 2 10 2 2 5 2
122 1 1.1 2 2 2 1 4 2 1 2 2 4 2
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122 5 13.6 2 2 2 1 4 2 6 2 2 6 2
122 2 3.2 2 2 2 1 4 2 7 2 2 6 2
122 1 1.2 2 2 2 1 4 2 8 2 2 2 2
122 1 2 2 2 2 1 4 2 2 2 2 6 2
122 1 0.8 2 2 2 1 4 2 1 2 2 1 2
122 2 1.2 2 2 2 1 4 2 2 2 2 6 2
122 1 0.8 2 2 2 1 4 2 2 2 2 8 2
122 2 1.4 2 2 2 1 4 2 2 2 2 2 2
122 1 0.9 2 2 2 1 4 2 6 2 2 6 2
122 3 1.7 2 2 2 1 4 1 98 1 1 98 1
122 1 3.3 2 2 2 1 4 1 6 2 1 6 2 163 1
122 2 1.9 2 2 2 1 2 2 8 2 3 99 1
122 1 4.4 2 2 2 1 2 2 2 2 3 99 1
122 1 1.4 2 2 2 1 3 3 99 1 2 9 5
122 1 1.1 2 2 2 1 4 1 6 2 2 2 5
122 39 53 2 2 3 1 1 3 99 1 3 99 1
122 1 0.4 2 2 3 3 1 3 99 1 3 99 1
122 3 7.5 2 1 2 1 1 3 99 1 3 99 1
122 6 9.9 1 2 2 1 1 3 99 1 3 99 1
122 4 5.6 1 2 2 4 1 3 99 1 3 99 1
122 2 3.3 1 2 2 1 4 2 6 2 2 6 2
122 1 7.3 1 2 2 1 4 2 8 2 2 8 2
122 1 4.2 1 2 2 1 4 2 7 2 2 7 2
122 1 2.2 1 2 2 1 4 2 7 2 2 6 2
122 1 0.7 1 2 2 1 4 2 2 2 2 6 2
123 2 1.1 3 2 2 1 1 3 99 1 3 99 1
123 2 3.9 3 2 2 1 4 1 98 1 1 98 1
123 2 2.3 3 2 2 1 4 1 98 1 1 98 1
123 1 5 3 2 2 1 4 1 2 2 1 2 2 124 1
123 3 2.9 3 2 2 1 2 1 98 1 3 99 1
123 3 8 3 2 2 1 4 2 1 5 2 2 5
123 1 3.7 3 2 2 1 2 2 1 5 3 99 1
123 1 1.8 3 2 2 1 4 2 1 5 2 1 2
123 1 2.5 3 2 3 1 1 3 99 1 3 99 1
123 1 0.4 3 1 4 1 1 3 99 1 3 99 1
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123 171 248.5 2 2 2 1 1 3 99 1 3 99 1
123 1 8.9 2 2 2 1 1 3 99 1 3 99 1 180 2
123 21 13.1 2 2 2 1 1 3 99 1 3 99 1
123 1 2.1 2 2 2 3 1 3 99 1 3 99 1
123 18 30.6 2 2 2 2 1 3 99 1 3 99 1
123 3 5.6 2 2 2 2 1 3 99 1 3 99 1
123 23 55.5 2 2 2 4 1 3 99 1 3 99 1
123 1 1.7 2 2 2 4 1 3 99 1 3 99 1
123 3 16.9 2 2 2 1 4 1 98 1 1 98 1
123 2 9 2 2 2 1 4 2 8 2 2 8 2
123 2 5.7 2 2 2 1 4 2 7 2 1 6 2
123 3 13.7 2 2 2 1 4 2 8 2 1 6 2
123 4 5.6 2 2 2 1 4 2 8 2 2 6 2
123 11 21.8 2 2 2 1 4 2 6 2 2 6 2
123 2 2.6 2 2 2 1 4 2 4 2 2 8 2
123 1 2.6 2 2 2 1 4 2 7 2 2 2 2
123 1 1.1 2 2 2 1 4 2 7 2 1 10 2
123 1 2.2 2 2 2 1 4 2 8 2 2 2 2
123 2 9.1 2 2 2 1 4 2 6 2 2 2 2
123 3 6.6 2 2 2 1 4 2 4 2 2 4 2
123 1 1.9 2 2 2 1 4 2 1 2 2 2 2
123 4 4.1 2 2 2 1 4 2 2 2 2 2 2
123 2 17.3 2 2 2 1 4 2 2 2 2 6 2
123 1 1.1 2 2 2 1 4 2 8 2 2 8 2
123 1 0.8 2 2 2 1 4 2 2 2 2 8 2
123 4 23.7 2 2 2 1 4 2 1 2 2 6 2
123 1 2.7 2 2 2 1 4 2 10 2 2 8 2
123 1 1.7 2 2 2 1 4 2 5 2 2 1 2
123 1 13.5 2 2 2 1 4 2 5 2 2 5 2 115 1
123 5 8.9 2 2 2 1 4 1 98 1 1 98 1
123 7 23.5 2 2 2 1 2 1 98 1 3 99 1
123 3 4.9 2 2 2 1 2 2 4 2 3 99 1
123 2 2.8 2 2 2 1 2 2 2 2 3 99 1
123 3 2.6 2 2 2 1 2 2 1 2 3 99 1
123 2 3.6 2 2 2 1 2 2 7 2 3 99 1
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123 7 12.9 2 2 2 1 2 2 8 2 3 99 1
123 7 9 2 2 2 1 2 1 98 1 3 99 1
123 1 1.6 2 2 2 1 3 3 99 1 3 99 2
123 2 3 2 2 2 1 3 3 99 1 2 8 2
123 1 14.5 2 2 2 1 4 2 4 3 2 4 3
123 1 0.8 2 2 2 1 4 2 1 5 2 2 5
123 1 3.5 2 2 2 1 4 2 3 5 2 8 5
123 2 4.7 2 2 2 1 4 1 98 1 1 98 1
123 3 4.8 2 2 2 1 4 2 1 5 2 6 2
123 1 0.4 2 2 2 1 4 2 1 5 2 2 2
123 1 0.4 2 2 2 1 4 2 8 5 2 9 2
123 1 16.3 2 2 2 1 4 2 6 5 1 6 2 131 1
123 1 34.1 2 2 2 1 4 2 4 5 2 8 2 136 1
123 1 0.2 2 2 2 1 2 1 98 1 3 99 1
123 152 269.5 2 2 3 1 1 3 99 1 3 99 1
123 8 9.1 2 2 3 1 1 3 99 1 3 99 1
123 2 24.9 2 2 3 3 1 3 99 1 3 99 1
123 5 5.8 2 2 3 2 1 3 99 1 3 99 1
123 2 4.2 2 2 3 4 1 3 99 1 3 99 1
123 1 5.1 2 1 2 1 1 3 99 1 3 99 1
123 5 4.1 2 1 4 1 1 3 99 1 3 99 1
123 1 0.3 2 1 4 1 1 3 99 1 3 99 1
123 34 38.1 1 2 2 1 1 3 99 1 3 99 1
123 2 1.4 1 2 2 2 1 3 99 1 3 99 1
123 3 5.1 1 2 2 1 4 1 98 1 1 98 1
123 1 0.8 1 2 2 1 4 2 6 2 2 6 2
123 1 1.5 1 2 2 1 4 2 6 2 2 9 2
123 3 10 1 2 2 1 4 2 6 5 2 6 5
123 1 3.1 1 2 2 1 4 2 4 5 2 8 5
123 1 1.2 1 2 2 1 4 2 8 5 2 4 5
123 1 19.8 1 2 2 1 4 2 7 5 1 6 2
123 1 1.3 1 2 2 1 2 2 7 5 3 99 1
123 1 1.2 1 2 2 1 4 2 2 5 2 8 2
123 2 5.1 1 2 2 1 4 2 6 0 2 6 5
123 1 2.3 1 2 2 1 4 1 6 2 2 2 5
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123 3 11.4 1 2 3 1 1 3 99 1 3 99 1
124 4 4.2 3 2 2 1 1 3 99 1 3 99 1
124 9 12.2 3 2 2 1 4 1 98 1 1 98 1
124 3 4.2 3 2 2 1 4 2 1 5 2 1 5
124 3 3.7 3 2 2 1 2 2 1 5 3 99 1
124 1 0.6 3 2 2 1 4 2 1 5 2 6 2
124 5 7 3 2 2 1 4 2 1 5 2 2 2
124 1 1.1 3 1 4 1 4 2 1 4 2 1 4
124 1 0.6 3 1 4 1 4 2 2 5 2 2 5
124 402 593.8 2 2 2 1 1 3 99 1 3 99 1
124 3 19.6 2 2 2 3 1 3 99 1 3 99 1
124 48 88.7 2 2 2 2 1 3 99 1 3 99 1
124 35 100.1 2 2 2 4 1 3 99 1 3 99 1
124 35 102.8 2 2 2 1 4 1 98 1 1 98 1
124 2 6.8 2 2 2 1 4 2 9 2 2 4 2
124 3 4.9 2 2 2 1 4 2 9 2 2 7 2
124 3 3.8 2 2 2 1 4 2 9 2 2 9 2
124 2 9.3 2 2 2 1 4 2 4 2 2 7 2
124 4 4.4 2 2 2 1 4 2 4 2 2 8 2
124 4 3.9 2 2 2 1 4 2 4 2 2 4 2
124 3 5.7 2 2 2 1 4 2 4 2 2 2 2
124 2 13.6 2 2 2 1 4 2 4 2 2 1 2
124 16 25.1 2 2 2 1 4 2 8 2 2 8 2
124 2 19.6 2 2 2 1 4 2 8 2 2 9 2
124 2 3.7 2 2 2 1 4 2 8 2 2 2 2
124 1 1.2 2 2 2 1 4 2 7 2 2 6 2
124 5 10.7 2 2 2 1 4 2 7 2 2 7 2
124 2 5.6 2 2 2 1 4 2 7 2 2 8 2
124 3 22.3 2 2 2 1 4 2 7 2 2 4 2
124 1 3.4 2 2 2 1 4 2 7 2 2 2 2
124 4 5.7 2 2 2 1 4 2 2 2 2 2 2
124 2 3.4 2 2 2 1 4 2 2 2 2 1 2
124 5 29 2 2 2 1 4 2 1 2 1 6 2
124 4 5.8 2 2 2 1 4 2 1 2 2 6 2
124 2 13.2 2 2 2 1 4 2 1 2 1 2 2
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124 1 1.9 2 2 2 1 4 2 1 2 2 2 2
124 1 2.2 2 2 2 1 4 2 1 2 2 4 2
124 7 8.4 2 2 2 1 4 2 1 2 2 1 2
124 1 3.3 2 2 2 1 4 2 4 2 2 4 2
124 3 7.6 2 2 2 1 4 2 6 2 2 6 2
124 3 6.9 2 2 2 1 4 2 6 2 2 8 2
124 2 7.1 2 2 2 1 4 2 6 2 2 2 2
124 2 3.8 2 2 2 1 4 2 1 2 2 1 2
124 1 6.2 2 2 2 1 4 2 6 2 2 1 2
124 1 4.6 2 2 2 1 4 2 1 2 2 2 2
124 1 2 2 2 2 1 4 2 6 2 2 8 2
124 1 4.4 2 2 2 1 4 2 8 2 2 4 2
124 1 1.2 2 2 2 1 4 2 8 2 2 8 2
124 1 1.7 2 2 2 1 4 2 6 2 2 6 2
124 1 1.4 2 2 2 1 4 2 4 2 2 4 2
124 1 2.8 2 2 2 1 4 2 1 2 2 1 2
124 1 2.6 2 2 2 1 4 2 2 2 2 2 2
124 1 1.2 2 2 2 1 4 2 4 2 2 1 2
124 2 1.3 2 2 2 1 4 2 8 2 2 8 2
124 2 0.9 2 2 2 1 4 2 6 2 2 8 2
124 1 19 2 2 2 1 4 2 5 2 2 8 2 120 1
124 1 2.2 2 2 2 1 4 2 6 2 2 6 2 85 1
124 1 4.8 2 2 2 1 4 2 9 2 2 11 2 144 1
124 10 55.1 2 2 2 1 2 1 98 1 3 99 1
124 4 9 2 2 2 1 2 2 6 2 3 99 1
124 7 11.6 2 2 2 1 2 2 8 2 3 99 1
124 5 15.5 2 2 2 1 2 2 4 2 3 99 1
124 2 3.2 2 2 2 1 2 2 2 2 3 99 1
124 7 13.2 2 2 2 1 2 2 1 2 3 99 1
124 1 7.9 2 2 2 1 2 2 5 2 3 99 1 170 1
124 2 3.2 2 2 2 1 3 3 99 1 2 6 2
124 4 5.3 2 2 2 1 3 3 99 1 2 4 2
124 1 0.9 2 2 2 1 3 3 99 1 2 6 2
124 1 0.8 2 2 2 1 3 3 99 1 2 1 2
124 1 2.1 2 2 2 1 4 2 8 5 2 8 5
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124 1 6.3 2 2 2 1 4 2 7 3 2 7 3
124 2 3 2 2 2 1 4 2 8 5 2 8 5
124 1 0.6 2 2 2 1 4 2 8 5 2 2 5
124 5 13.8 2 2 2 1 4 2 4 5 2 2 5
124 1 2.5 2 2 2 1 4 2 4 5 2 1 5
124 1 1.6 2 2 2 1 4 2 4 5 2 9 5
124 8 16.2 2 2 2 1 4 2 2 5 2 2 5
124 4 3.1 2 2 2 1 4 2 1 5 2 4 5
124 1 2.7 2 2 2 1 4 2 1 5 2 6 5
124 1 1 2 2 2 1 4 2 1 5 2 8 5
124 1 0.58 2 2 2 1 2 2 7 5 3 99 1
124 1 0.7 2 2 2 1 4 2 7 5 2 1 2
124 1 0.3 2 2 2 1 2 2 8 5 0 0 0
124 2 6.1 2 2 2 1 4 2 8 5 2 2 2
124 1 2.8 2 2 2 1 2 2 4 5 3 99 1
124 1 7.9 2 2 2 1 4 2 4 5 1 6 2
124 1 1 2 2 2 1 4 2 4 5 2 8 2
124 1 0.6 2 2 2 1 4 2 4 5 2 2 2
124 1 0.4 2 2 2 1 2 2 4 5 3 99 1
124 8 12.7 2 2 2 1 2 2 1 5 3 99 1
124 2 3 2 2 2 1 4 2 1 5 2 6 2
124 2 1.7 2 2 2 1 4 2 1 5 2 2 2
124 1 1.4 2 2 2 1 4 2 1 5 2 1 2
124 3 9.8 2 2 2 1 4 2 6 2 2 6 5
124 1 1.2 2 2 2 1 3 0 0 0 2 6 5
124 2 10 2 2 2 1 4 2 7 2 2 8 5
124 4 18.5 2 2 2 1 4 2 7 2 2 4 5
124 1 1.8 2 2 2 1 4 2 8 2 2 4 5
124 2 1.3 2 2 2 1 3 0 0 0 2 1 5
124 1 0.4 2 2 2 1 4 1 6 2 2 1 5
124 2 2.8 2 2 2 1 4 2 8 2 2 2 5
124 1 5.1 2 2 2 1 4 2 6 2 2 2 5
124 1 1.4 2 2 2 1 4 2 2 2 2 2 5
124 280 345.6 2 2 3 1 1 3 99 1 3 99 1
124 4 32.7 2 2 3 3 1 3 99 1 3 99 1
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124 16 28.5 2 2 3 2 1 3 99 1 3 99 1
124 11 20.8 2 2 3 4 1 3 99 1 3 99 1
124 4 3.9 2 1 2 1 1 3 99 1 3 99 1
124 5 20.7 2 1 4 1 1 3 99 1 3 99 1
124 13 30.4 1 2 2 1 1 3 99 1 3 99 1
124 7 5.7 1 2 2 2 1 3 99 1 3 99 1
124 5 6.4 1 2 2 4 1 3 99 1 3 99 1
124 5 7.5 1 2 2 1 4 1 98 1 1 98 1
124 1 2.6 1 2 2 1 4 2 6 2 2 6 2
124 1 1 1 2 2 1 4 2 8 2 2 8 2
124 1 1.3 1 2 2 1 4 2 8 2 1 6 2
124 1 2.1 1 1 2 1 1 3 99 1 3 99 1
124 1 0.4 1 1 4 1 1 3 99 1 3 99 1
124 1 7 1 2 2 2 4 2 9 2 1 8 2 152 0
124 1 13 1 2 2 2 4 2 9 2 1 8 2 152 0
125 1 1.6 3 2 2 1 2 1 98 1 3 99 1
125 4 29.5 3 2 2 1 2 2 2 3 3 99 1
125 14 9.4 2 2 2 1 1 3 99 1 3 99 1
125 57 271.6 2 2 2 2 1 3 99 1 3 99 1
125 20 77.9 2 2 2 4 1 3 99 1 3 99 1
125 10 33.8 2 2 2 1 4 1 98 1 1 98 1
125 1 2.1 2 2 2 1 4 2 1 2 2 2 2
125 1 4.9 2 2 2 1 4 2 2 2 2 8 2
125 1 14.1 2 2 2 1 4 2 4 3 2 4 2
125 1 2.9 2 2 2 1 4 1 2 2 2 4 2
125 1 1.5 2 2 2 1 4 2 4 2 2 4 2
125 2 4.9 2 2 2 1 4 2 8 2 2 2 2
125 1 0.8 2 2 2 1 4 2 8 2 2 8 2
125 2 19.6 2 2 2 1 4 2 8 2 2 4 2
125 2 10.8 2 2 2 1 4 2 8 2 2 7 2
125 5 28.7 2 2 2 1 4 2 7 2 2 7 2
125 4 18 2 2 2 1 4 2 6 2 2 6 2
125 1 6.9 2 2 2 1 4 2 6 2 2 7 2
125 2 4.9 2 2 2 1 4 2 6 2 2 8 2
125 2 5.1 2 2 2 1 4 2 4 2 1 8 2
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125 1 2.3 2 2 2 1 4 1 6 2 2 2 2
125 1 1.9 2 2 2 1 4 2 6 2 2 2 2
125 1 12.6 2 2 2 1 4 1 10 2 1 10 2 123 1
125 1 11.7 2 2 2 1 4 2 9 2 1 8 2 97 1
125 1 3.9 2 2 2 1 4 2 8 2 1 2 2 180 1
125 11 92.8 2 2 2 1 2 2 9 0 3 99 1
125 1 15.7 2 2 2 1 2 1 6 2 0 0 0
125 2 12.6 2 2 2 1 2 2 6 2 3 99 1
125 1 2 2 2 2 1 2 2 4 2 3 99 1
125 2 3.7 2 2 2 1 2 2 1 2 3 99 1
125 1 17.4 2 2 2 1 2 1 98 1 3 99 1 180 1
125 1 12.1 2 2 2 1 2 1 6 2 3 99 1 153 0
125 1 8.1 2 2 2 1 2 1 6 2 3 99 1 1 180
125 1 2 2 2 2 1 3 3 99 1 2 2 2
125 1 3.4 2 2 2 1 4 2 7 5 2 7 5
125 3 17.5 2 2 2 1 4 2 11 3 2 11 3
125 1 4.2 2 2 2 1 4 2 3 5 2 8 5
125 1 0.7 2 2 2 1 4 2 1 5 2 2 5
125 2 1.3 2 2 2 1 4 2 6 5 2 6 5
125 1 4.6 2 2 2 1 2 2 7 5 3 99 1
125 1 5.8 2 2 2 1 4 2 8 5 1 8 2
125 3 8.6 2 2 2 1 2 2 2 5 3 99 1
125 1 5.5 2 2 2 1 4 2 2 5 2 8 2
125 1 0.9 2 2 2 1 4 2 1 5 2 8 2
125 1 8.1 2 2 2 1 2 2 2 5 3 99 1
125 2 3.1 2 2 2 1 4 2 6 2 2 6 5
125 1 3.3 2 2 2 1 4 1 6 2 2 8 5
125 2 5.6 2 2 2 1 4 2 4 2 2 4 5
125 3 3.3 2 2 2 1 4 2 1 2 2 2 5
125 1 7.4 2 2 2 1 4 1 7 2 2 2 5
125 5 13 2 2 2 1 3 3 99 1 2 1 5
125 3 16.1 2 2 3 1 1 3 99 1 3 99 1
125 8 23 2 2 3 1 1 3 99 1 3 99 1
125 8 36.9 2 2 3 1 1 3 99 1 3 99 1
125 1 3.8 2 2 3 1 1 3 99 1 3 99 1 152 0
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125 1 14.3 2 2 3 3 1 3 99 1 3 99 1
125 1 14 2 2 3 1 2 1 4 5 3 99 1
125 1 1.4 2 1 4 1 4 2 8 2 2 8 2
125 6 6.5 1 2 2 1 1 3 99 1 3 99 1
125 1 0.2 1 2 2 2 1 3 99 1 3 99 1
125 4 23.2 1 2 2 4 1 3 99 1 3 99 1
125 2 12.8 1 2 2 1 4 1 8 2 1 8 2
125 1 2.4 1 2 2 1 4 2 9 2 1 8 2
125 1 1.3 1 2 2 1 4 1 7 2 1 7 2
125 5 21.4 1 2 2 1 4 2 6 2 2 6 2
125 2 8.8 1 2 2 1 2 1 7 2 3 99 1
125 1 37.3 1 2 2 1 2 1 6 2 3 99 1 154 0
125 1 13.5 1 2 2 1 4 2 7 3 2 9 3
125 1 0.8 1 2 2 1 4 2 8 5 2 8 5
125 1 119.6 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 97.6 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 19.1 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 31.8 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 37.7 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 15.4 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 122.8 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 54.1 2 2 2 2 2 2 9 2 3 99 1 151 1
125 1 12.5 2 2 2 2 4 2 8 2 1 8 2 126 1
125 1 13.6 3 2 2 2 2 2 9 2 3 99 1 123 1
125 1 22.6 2 2 2 2 4 1 8 2 1 8 2 100 1
125 1 8.1 2 2 2 2 4 1 8 2 1 8 2 105 1
126 1 0.4 0 0 0 0 0 0 0 0 0 0 0
126 2 4.5 3 2 2 1 1 3 99 1 3 99 1
126 1 2.3 3 2 2 1 2 2 1 5 3 99 1
126 5 22.4 2 2 2 1 1 3 99 1 3 99 1
126 1 1.3 2 2 2 1 1 3 99 1 3 99 1
126 9 13.4 2 2 2 1 1 3 99 1 3 99 1
126 1 10 2 2 2 3 1 3 99 1 3 99 1
126 2 3.9 2 2 2 2 1 3 99 1 3 99 1
126 10 34.5 2 2 2 2 1 3 99 1 3 99 1
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126 2 25.6 2 2 2 4 1 3 99 1 3 99 1
126 4 14.6 2 2 2 4 1 3 99 1 3 99 1
126 3 13.4 2 2 2 1 4 1 98 1 1 98 1
126 2 8.1 2 2 2 1 4 1 98 1 1 98 1
126 1 1.4 2 2 2 1 4 2 6 2 2 6 2
126 1 4.2 2 2 2 1 4 2 8 2 1 6 2
126 1 8.9 2 2 2 1 4 2 7 2 1 6 2
126 1 2.5 2 2 2 1 4 1 98 1 1 98 1
126 4 25.7 2 2 2 1 4 1 98 1 1 98 1
126 2 6.4 2 2 2 1 4 2 6 2 2 6 2
126 2 7 2 2 2 1 4 2 8 2 2 8 2
126 4 16.9 2 2 2 1 4 2 2 2 2 6 2
126 1 1.5 2 2 2 1 4 2 1 2 2 1 2
126 1 11.5 2 2 2 1 4 1 98 1 1 98 1
126 3 44.5 2 2 2 1 2 1 98 1 3 99 1
126 1 2.2 2 2 2 1 2 1 6 2 3 99 1
126 1 5.9 2 2 2 1 2 2 2 2 3 99 1
126 1 53.4 2 2 2 1 3 0 0 0 2 2 2 141 1
126 1 19.7 2 2 2 1 3 0 0 0 2 2 2 141 1
126 3 14.5 2 2 2 1 4 2 2 5 2 2 5
126 1 12.5 2 2 2 1 4 2 7 5 2 8 5
126 1 2.9 2 2 2 1 4 2 4 5 1 6 5
126 1 2.4 2 2 2 1 4 2 1 5 2 1 5
126 1 3.1 2 2 2 1 4 2 8 3 2 3 3
126 2 8.3 2 2 2 1 4 2 11 5 2 11 5
126 1 8.3 2 2 2 1 4 2 6 3 2 6 2
126 1 0.9 2 2 2 1 4 1 8 2 2 5 5
126 21 86.9 2 2 3 1 1 3 99 1 3 99 1
126 1 54 2 1 2 1 1 3 99 1 3 99 1
126 5 5.3 1 2 2 1 1 3 99 1 3 99 1
126 1 2.7 1 2 2 1 4 2 8 2 2 9 2
126 1 44.1 1 2 2 1 4 2 8 2 2 8 2 129 1
126 1 0.5 1 2 2 1 2 2 9 2 3 99 1
127 2 0.8 3 2 2 1 1 3 99 1 3 99 1
127 1 0.3 3 1 4 1 4 2 1 4 2 1 4
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127 17 20.4 2 2 2 1 1 3 99 1 3 99 1
127 66 114.1 2 2 2 1 1 3 99 1 3 99 1
127 1 4 2 2 2 3 1 3 99 1 3 99 1
127 6 7.4 2 2 2 2 1 3 99 1 3 99 1
127 24 41.1 2 2 2 2 1 3 99 1 3 99 1
127 8 35.7 2 2 2 4 1 3 99 1 3 99 1
127 16 35.7 2 2 2 4 1 3 99 1 3 99 1
127 37 78.3 2 2 2 1 4 1 98 1 1 98 1
127 2 47.7 2 2 2 1 4 1 98 1 1 98 1
127 4 10.1 2 2 2 1 4 1 98 2 1 98 2
127 2 2.2 2 2 2 1 4 2 5 2 2 5 2
127 1 0.6 2 2 2 1 4 2 6 2 2 4 2
127 1 2 2 2 2 1 4 2 8 2 2 4 2
127 2 10.9 2 2 2 1 4 2 4 2 2 4 2
127 1 0.6 2 2 2 1 4 2 2 2 2 2 2
127 2 5.8 2 2 2 1 4 2 2 2 2 6 2
127 1 2.4 2 2 2 1 4 2 2 2 2 4 2
127 1 0.6 2 2 2 1 4 2 1 2 2 6 2
127 1 20.1 2 2 2 1 4 2 6 2 2 5 2 150 1
127 10 14.9 2 2 2 1 2 1 98 1 3 99 1
127 9 9.3 2 2 2 1 2 2 2 2 3 99 1
127 1 2.4 2 2 2 1 2 2 3 2 3 99 1
127 3 3 2 2 2 1 2 2 4 2 3 99 1
127 2 1.2 2 2 2 1 2 2 8 2 3 99 1
127 1 7.3 2 2 2 1 2 2 9 2 3 99 1 134 1
127 4 15.1 2 2 2 1 3 3 99 1 1 98 1
127 2 1.1 2 2 2 1 3 3 99 1 2 6 2
127 2 6.6 2 2 2 1 3 3 99 1 2 6 2
127 1 2.9 2 2 2 1 3 3 99 1 2 4 2
127 2 3.1 2 2 2 1 3 3 99 1 2 2 2
127 5 11.5 2 2 2 1 4 1 98 1 1 98 1
127 1 12.7 2 2 2 1 4 2 7 5 2 3 5
127 2 4.9 2 2 2 1 4 2 6 5 2 8 5
127 1 1.5 2 2 2 1 4 2 1 5 2 3 5
127 1 1.6 2 2 2 1 4 2 8 5 2 8 5
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127 1 6.2 2 2 2 1 4 2 2 5 2 6 5
127 3 2.1 2 2 2 1 2 1 98 1 3 99 1
127 1 8.4 2 2 2 1 2 2 1 3 3 99 1
127 1 1.7 2 2 2 1 2 2 3 3 3 99 1
127 1 0.8 2 2 2 1 2 2 4 5 3 99 1
127 1 0.8 2 2 2 1 2 2 3 3 3 99 1
127 3 6.4 2 2 2 1 3 3 99 1 1 98 1
127 1 2.4 2 2 2 1 4 2 4 2 2 4 5
127 1 0.6 2 2 2 1 3 0 0 0 2 9 5
127 1 0.3 2 2 2 1 3 0 0 0 2 1 5
127 1 0.5 2 2 2 1 4 2 8 2 2 1 4
127 1 0.5 2 2 2 1 3 3 99 1 2 1 5
127 1 1.1 2 2 2 1 4 1 6 2 2 1 5
127 53 74.8 2 2 3 1 1 3 99 1 3 99 1
127 34 68.8 2 2 3 1 1 3 99 1 3 99 1
127 1 3.5 2 2 3 2 1 3 99 1 3 99 1
127 1 2.5 2 2 3 4 1 3 99 1 3 99 1
127 1 6.7 2 1 2 1 1 3 99 1 3 99 1
127 5 2.2 1 2 2 1 1 3 99 1 3 99 1
127 14 12.8 1 2 2 1 1 3 99 1 3 99 1
127 2 1 1 2 2 2 1 3 99 1 3 99 1
127 7 3.8 1 2 2 2 1 3 99 1 3 99 1
127 1 0.5 1 2 2 4 1 3 99 1 3 99 1
127 1 0.6 1 2 2 4 1 3 99 1 3 99 1
127 2 1.1 1 2 2 1 4 1 98 1 1 98 1
127 1 3 1 2 2 1 4 1 98 1 1 98 1
127 1 5.6 1 2 2 1 4 1 9 2 1 9 2
127 3 20 1 2 2 1 4 1 98 2 1 98 2
127 1 0.5 1 2 2 1 4 2 9 2 1 6 2
127 2 12.8 1 2 2 1 2 2 4 2 3 99 1
127 2 1 1 2 2 1 2 1 98 1 3 99 1
127 4 4.7 1 2 3 1 1 3 99 1 3 99 1
128 2 4.4 3 2 2 1 1 3 99 1 3 99 1
128 10 8.5 2 2 2 1 1 3 99 1 3 99 1
128 42 26.6 2 2 2 1 1 3 99 1 3 99 1
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128 1 2.9 2 2 2 2 1 3 99 1 3 99 1
128 22 22.5 2 2 2 2 1 3 99 1 3 99 1
128 3 1.7 2 2 2 4 1 3 99 1 3 99 1
128 12 19.3 2 2 2 4 1 3 99 1 3 99 1
128 1 0.8 2 2 2 1 4 2 2 2 2 2 2
128 2 5.1 2 2 2 1 4 1 98 1 1 98 1
128 3 13.3 2 2 2 1 4 2 6 2 1 2 2
128 1 0.7 2 2 2 1 4 1 2 2 2 8 2
128 1 0.4 2 2 2 1 4 2 1 2 2 8 2
128 3 2.2 2 2 2 1 4 2 6 2 2 6 2
128 59 77.5 2 2 2 1 4 1 98 1 1 98 1
128 1 5.6 2 2 2 1 2 1 6 2 3 99 1
128 1 1.9 2 2 2 1 2 2 8 2 3 99 1
128 17 16.4 2 2 2 1 2 1 98 1 3 99 1
128 10 19 2 2 2 1 3 3 99 1 1 98 1
128 4 9.6 2 2 2 1 4 1 98 1 1 98 1
128 3 1.1 2 2 2 1 2 1 98 1 3 99 1
128 5 4.8 2 2 2 1 3 3 99 1 1 98 1
128 3 1.7 2 2 3 1 1 3 99 1 3 99 1
128 34 37.4 2 2 3 1 1 3 99 1 3 99 1
128 3 11.8 2 1 2 1 1 3 99 1 3 99 1
128 5 4.8 1 2 2 1 1 3 99 1 3 99 1
128 1 1 1 2 2 1 1 3 99 1 3 99 1
128 1 3.4 1 2 2 1 4 2 9 2 2 9 2
128 2 1.6 1 2 2 1 4 1 98 1 1 98 1
128 1 1.1 1 2 2 1 2 1 98 1 3 99 1
129 1 5.7 3 2 2 1 1 3 99 1 3 99 1
129 1 1 3 2 2 1 4 1 98 1 1 98 1
129 1 26.8 3 2 2 1 4 1 2 2 1 2 2 110 2
129 3 9.2 3 2 2 1 4 1 98 1 1 98 1
129 1 1.4 3 2 2 1 4 1 98 1 1 98 1
129 1 10 3 2 2 1 4 1 1 2 1 1 2 122 1
129 1 10.4 3 2 2 1 4 2 4 2 2 4 2 183 1
129 1 5 3 2 2 1 4 2 4 2 2 4 2 184 1
129 8 7.6 3 2 2 1 2 1 98 1 3 99 1
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129 6 11.4 3 2 2 1 2 1 98 1 3 99 1
129 2 5.2 3 2 2 1 2 2 2 2 3 99 1
129 6 22.1 3 2 2 1 2 2 2 3 3 99 1
129 4 10.9 3 2 2 1 2 2 1 5 3 99 1
129 2 10.4 3 2 2 1 4 2 2 5 2 2 2
129 1 0.7 3 2 2 1 3 3 99 1 1 1 5
129 1 21.5 3 1 3 3 1 3 99 1 3 99 1
129 1 0.3 3 1 4 1 4 1 1 2 1 1 4
129 301 654.6 2 2 2 1 1 3 99 1 3 99 1
129 1 3.2 2 2 2 1 1 3 99 1 3 99 1
129 1 47.6 2 2 2 1 1 3 99 1 3 99 1 135 2
129 348 723.3 2 2 2 1 1 3 99 1 3 99 1
129 25 54.2 2 2 2 1 1 3 99 1 3 99 1
129 9 77.4 2 2 2 3 1 3 99 1 3 99 1
129 3 20.3 2 2 2 3 1 3 99 1 3 99 1
129 1 21.7 2 2 2 3 1 3 99 1 3 99 1
129 13 34.8 2 2 2 2 1 3 99 1 3 99 1
129 38 109.5 2 2 2 2 1 3 99 1 3 99 1
129 3 10.2 2 2 2 2 1 3 99 1 3 99 1
129 1 27 2 2 2 2 1 3 99 1 3 99 1
129 44 133 2 2 2 4 1 3 99 1 3 99 1
129 69 232.4 2 2 2 4 1 3 99 1 3 99 1
129 6 11.7 2 2 2 4 1 3 99 1 3 99 1
129 17 117.3 2 2 2 1 4 1 98 1 1 98 1
129 8 60.6 2 2 2 1 4 2 6 2 2 6 2
129 2 17.4 2 2 2 1 4 2 11 2 2 11 2
129 1 2.5 2 2 2 1 4 2 2 2 2 2 2
129 1 1.2 2 2 2 1 4 2 9 2 2 1 2
129 3 10.6 2 2 2 1 4 2 8 2 2 4 2
129 2 12.3 2 2 2 1 4 2 8 2 2 8 2
129 1 3.6 2 2 2 1 4 1 8 2 1 1 2
129 1 4.7 2 2 2 1 4 2 2 2 2 4 2
129 1 2.7 2 2 2 1 4 2 1 0 1 5 2
129 1 7.6 2 2 2 1 4 1 3 2 2 6 2
129 1 3.1 2 2 2 1 4 2 1 2 2 8 2
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129 1 11.2 2 2 2 1 4 1 3 2 1 3 2
129 1 11.3 2 2 2 1 4 1 6 2 1 9 0 112 1
129 1 10.3 2 2 2 1 4 1 3 2 1 3 2 109 0
129 15 69.5 2 2 2 1 4 1 98 1 1 98 1
129 1 10.7 2 2 2 1 4 2 1 2 1 4 2
129 1 14.5 2 2 2 1 4 2 1 2 1 4 2
129 1 6 2 2 2 1 4 2 8 2 2 4 2
129 1 3.3 2 2 2 1 4 2 7 2 2 7 2
129 1 4.2 2 2 2 1 4 2 8 2 2 4 2
129 1 5.5 2 2 2 1 4 1 4 2 1 1 2
129 1 2.6 2 2 2 1 4 1 9 2 1 9 2
129 2 4 2 2 2 1 4 1 98 1 1 98 1
129 1 2.9 2 2 2 1 4 2 6 2 2 6 2
129 1 7.8 2 2 2 1 4 1 2 2 1 8 2 104 1
129 1 10.6 2 2 2 1 4 1 6 2 1 9 2 130 1
129 1 5.2 2 2 2 1 4 2 9 2 2 9 2
129 1 4 2 2 2 1 4 1 3 0 2 8 2
129 4 18.2 2 2 2 1 4 2 6 2 2 6 2
129 1 1.2 2 2 2 1 4 2 5 2 2 10 2
129 1 13 2 2 2 1 4 2 2 2 2 7 2
129 1 1.8 2 2 2 1 4 2 4 2 2 4 2
129 1 85 2 2 2 1 4 1 6 2 1 2 2 122 1
129 1 26.2 2 2 2 1 4 2 8 2 1 4 2 163 1
129 1 16.5 2 2 2 1 4 2 9 2 2 1 2 105 1
129 1 28.1 2 2 2 1 4 1 6 2 1 6 2 137 1
129 1 17.6 2 2 2 1 4 1 6 2 1 6 2 145 1
129 1 9.6 2 2 2 1 4 2 6 2 2 6 2 125 1
129 18 139.1 2 2 2 1 2 1 98 2 3 99 1
129 6 22.9 2 2 2 1 2 2 2 2 3 99 1
129 4 9.5 2 2 2 1 2 2 11 2 3 99 1
129 3 8.7 2 2 2 1 2 2 6 2 3 99 1
129 2 9.1 2 2 2 1 2 2 7 2 3 99 1
129 1 3.5 2 2 2 1 2 2 8 2 3 99 1
129 1 3.7 2 2 2 1 2 2 9 2 3 99 1
129 1 6.2 2 2 2 1 2 1 6 2 3 99 1
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(continued)
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129 1 25 2 2 2 1 2 1 6 2 3 99 1 143 1
129 1 11.4 2 2 2 1 2 1 6 2 3 99 1 180 1
129 1 16.3 2 2 2 1 2 1 6 2 3 99 1 126 1
129 1 2.7 2 2 2 1 2 1 6 2 3 99 1 131 1
129 5 33.3 2 2 2 1 2 1 98 1 3 99 1
129 1 19.6 2 2 2 1 2 2 1 2 3 99 1
129 2 5.6 2 2 2 1 2 2 6 2 3 99 1
129 3 11.5 2 2 2 1 2 2 8 2 3 99 1
129 1 4 2 2 2 1 2 2 9 2 3 99 1
129 11 35.6 2 2 2 1 2 2 2 2 3 99 1
129 1 9.7 2 2 2 1 2 2 6 2 3 99 2 105 1
129 1 21.1 2 2 2 1 2 2 6 0 3 99 1 140 2
129 3 51.8 2 2 2 1 2 1 98 1 3 99 1
129 1 6.1 2 2 2 1 2 2 6 2 3 99 1
129 1 6 2 2 2 1 2 2 7 2 3 99 1
129 2 7.6 2 2 2 1 2 2 2 2 3 99 1
129 2 1.7 2 2 2 1 3 3 99 1 1 98 2
129 3 7.7 2 2 2 1 3 3 99 1 2 8 2
129 4 13.9 2 2 2 1 3 3 99 1 2 6 2
129 3 13.8 2 2 2 1 3 3 99 1 1 98 1
129 2 4.9 2 2 2 1 3 3 99 1 2 8 2
129 3 8.8 2 2 2 1 3 3 99 1 2 2 2
129 1 14.7 2 2 2 1 3 3 99 1 1 6 2
129 1 6.2 2 2 2 1 4 2 2 3 2 2 5
129 1 2.3 2 2 2 1 4 2 8 4 2 9 4
129 1 3.3 2 2 2 1 4 1 6 5 2 8 3
129 1 1.7 2 2 2 1 4 2 9 5 1 7 5
129 1 2.9 2 2 2 1 4 2 9 5 2 4 5
129 1 5.5 2 2 2 1 4 2 6 5 2 6 5
129 2 6.5 2 2 2 1 4 2 6 3 2 6 3
129 3 4 2 2 2 1 4 2 1 5 2 1 5
129 3 3.2 2 2 2 1 4 2 1 5 2 8 3
129 4 4.9 2 2 2 1 4 2 7 5 2 7 5
129 4 5.6 2 2 2 1 4 2 2 5 2 2 5
129 3 3.4 2 2 2 1 4 2 8 5 2 8 5
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(continued)
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129 1 3.1 2 2 2 1 4 2 2 5 2 9 5
129 1 1.4 2 2 2 1 4 2 6 5 2 9 5
129 1 1.2 2 2 2 1 4 2 9 5 2 10 5
129 1 1.4 2 2 2 1 4 2 9 5 2 9 5
129 1 3.3 2 2 2 1 4 2 8 5 2 6 5
129 1 13 2 2 2 1 4 1 8 5 2 2 5
129 1 7.5 2 2 2 1 2 1 2 5 3 99 1
129 1 2.7 2 2 2 1 4 2 1 5 1 8 2
129 1 3.5 2 2 2 1 2 2 3 5 3 99 1
129 2 2.4 2 2 2 1 4 2 1 5 2 1 2
129 2 3.7 2 2 2 1 4 2 1 5 2 2 2
129 2 5.6 2 2 2 1 2 2 6 5 3 99 1
129 2 10.8 2 2 2 1 4 1 8 2 2 11 5
129 1 5.4 2 2 2 1 4 1 6 2 2 8 5
129 1 1.9 2 2 2 1 4 2 9 2 2 9 5
129 2 8.5 2 2 2 1 4 1 6 2 2 11 5
129 1 1.7 2 2 2 1 4 2 8 2 2 2 5
129 1 5.3 2 2 2 1 4 1 8 2 1 8 5
129 1 1.3 2 2 2 1 3 3 99 1 2 6 5
129 2 7.2 2 2 2 1 4 2 6 2 2 7 5
129 2 4.2 2 2 2 1 4 2 6 2 2 8 5
129 3 6.1 2 2 2 1 4 1 9 2 2 2 5
129 2 5.9 2 2 2 1 4 2 9 2 2 1 5
129 2 7.3 2 2 2 1 4 2 2 2 2 2 5
129 1 9.9 2 2 2 1 4 2 3 2 2 2 5
129 1 0.6 2 2 2 1 3 3 99 1 2 2 5
129 1 2.3 2 2 2 1 4 1 6 2 2 7 5
129 1 12.1 2 2 2 1 4 2 9 0 2 7 5
129 1 10.8 2 2 2 1 4 1 8 2 2 2 5
129 32 181.3 2 2 3 1 1 3 99 1 3 99 1
129 1 9.4 2 2 3 1 1 3 99 1 3 99 1
129 21 133 2 2 3 1 1 3 99 1 3 99 1
129 6 28.1 2 2 3 3 1 3 99 1 3 99 1
129 3 13.3 2 1 2 1 1 3 99 1 3 99 1
129 12 88.3 2 1 2 1 1 3 99 1 3 99 1
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Table L.1. continued

(continued)
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129 1 29.8 2 1 2 1 4 2 9 0 2 9 0
129 1 37.8 2 1 3 1 1 3 99 1 3 99 1
129 16 23.5 1 2 2 1 1 3 99 1 3 99 1
129 17 37.6 1 2 2 1 1 3 99 1 3 99 1
129 1 3.1 1 2 2 3 1 3 99 1 3 99 1
129 2 2 1 2 2 2 1 3 99 1 3 99 1
129 2 4.5 1 2 2 2 1 3 99 1 3 99 1
129 3 2.7 1 2 2 4 1 3 99 1 3 99 1
129 7 10.5 1 2 2 4 1 3 99 1 3 99 1
129 3 14.3 1 2 2 1 4 1 98 1 1 98 1
129 1 1.6 1 2 2 1 4 1 98 1 1 98 1
129 1 6.4 1 2 2 1 4 1 7 2 1 7 2
129 1 0.5 1 2 2 1 2 1 98 2 3 99 1
129 1 0.8 1 2 2 1 4 1 5 3 1 5 3
129 1 5.9 1 2 2 1 4 1 8 2 1 8 5
129 2 2.8 1 2 2 1 3 3 99 1 2 6 5
129 3 15.3 1 1 2 1 1 3 99 1 3 99 1
129 1 40 1 2 2 2 2 1 6 0 3 99 1 145 2
129 1 21.7 2 2 2 2 2 1 8 2 3 99 1 106 1
129 1 40.5 1 2 2 4 2 1 6 2 3 99 1 140 2
129 1 11.7 1 2 2 4 2 2 9 2 3 99 1 140 1
130 1 0.4 0 0 0 0 0 0 0 0 0 0 0
130 1 1 3 2 2 1 1 3 99 1 3 99 1
130 5 9.6 3 2 2 1 1 3 99 1 3 99 1
130 4 33.6 3 2 2 1 4 1 1 2 1 1 2
130 14 18.5 3 2 2 1 4 1 98 1 1 98 1
130 2 7.8 3 2 2 1 2 1 98 1 3 99 1
130 1 1.4 3 2 2 1 4 1 1 5 1 1 2
130 1 2.6 3 2 2 1 2 2 1 5 3 99 1
130 1 1.1 3 2 2 1 3 0 0 0 2 1 5
130 2 2 3 1 4 1 4 2 1 5 2 2 5
130 2 0.5 3 1 4 1 4 2 2 5 2 2 5
130 460 754.8 2 2 2 1 1 3 99 1 3 99 1
130 1 9.1 2 2 2 1 1 3 99 1 3 99 1 143 2
130 1 6.1 2 2 2 1 1 3 99 1 3 99 1 137 1
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(continued)

PD Co
un

t

W
ei

gh
t (

g)

O
xi

da
tio

n

Pa
st

e

Te
m

pe
r

Pa
dd

le
 m

ar
ks

Sl
ip

 lo
ca

tio
n

Ex
t s

lip
 ty

pe

Ex
t s

lip
 c

ol
or

Ex
t s

ur
fa

ce
 

tr
ea

tm
en

t

In
t s

lip
 ty

pe

In
t s

lip
 c

ol
or

In
t s

ur
fa

ce
 

Tr
ea

tm
en

t

Ca
rin

ati
on

 
an

gl
e 

N
o.

 o
f 

Fl
an

ge
s

130 149 311.7 2 2 2 1 1 3 99 1 3 99 1
130 183 121.7 2 2 2 1 1 3 99 1 3 99 1
130 6 15.2 2 2 2 3 1 3 99 1 3 99 1
130 1 13 2 2 2 3 1 3 99 1 3 99 1
130 47 101 2 2 2 2 1 3 99 1 3 99 1
130 8 16.4 2 2 2 2 1 3 99 1 3 99 1
130 30 56.2 2 2 2 2 1 3 99 1 3 99 1
130 68 230.4 2 2 2 4 1 3 99 1 3 99 1
130 1 47 2 2 2 4 1 3 99 1 3 99 1 127 2
130 24 110 2 2 2 4 1 3 99 1 3 99 1
130 15 21.1 2 2 2 4 1 3 99 1 3 99 1
130 16 58.1 2 2 2 1 4 1 98 1 1 98 1
130 5 16.1 2 2 2 1 4 2 8 2 2 8 2
130 2 6.5 2 2 2 1 4 2 6 2 2 1 2
130 1 3.6 2 2 2 1 4 2 1 2 2 6 2
130 2 61.8 2 2 2 1 4 1 98 1 1 98 1
130 1 9.1 2 2 2 1 4 1 6 2 2 5 2
130 1 4.7 2 2 2 1 4 2 4 2 1 6 2
130 2 12.8 2 2 2 1 4 1 7 2 2 1 2
130 1 7.1 2 2 2 1 4 2 4 2 2 4 2
130 2 3.9 2 2 2 1 4 1 8 2 2 1 2
130 1 2.8 2 2 2 1 4 2 1 2 2 4 2
130 1 1.5 2 2 2 1 4 2 4 2 2 4 2
130 1 39.5 2 2 2 1 4 1 8 2 1 1 2 99 1
130 1 6.6 2 2 2 1 4 1 6 2 1 5 2 125 1
130 6 44.9 2 2 2 1 4 1 98 1 1 98 1
130 1 1.1 2 2 2 1 4 2 5 2 2 5 2
130 1 6.7 2 2 2 1 4 2 5 2 2 3 2
130 2 7.8 2 2 2 1 4 1 8 2 2 2 2
130 1 3.9 2 2 2 1 4 2 7 2 2 7 2
130 1 3.3 2 2 2 1 4 2 8 2 2 8 2
130 1 1.3 2 2 2 1 4 2 1 2 2 9 2
130 1 20.8 2 2 2 1 4 1 98 2 1 98 2
130 2 8.7 2 2 2 1 4 1 4 2 2 7 2
130 1 5.1 2 2 2 1 4 2 7 2 1 2 2
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Table L.1. continued

(continued)
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130 1 4.8 2 2 2 1 4 1 2 2 2 1 2
130 2 4.4 2 2 2 1 4 1 4 2 2 8 2
130 105 174.4 2 2 2 1 4 1 98 1 1 98 1
130 1 5.5 2 2 2 1 4 1 98 1 1 98 1
130 12 110.9 2 2 2 1 2 1 98 1 3 99 1
130 1 10.7 2 2 2 1 2 2 8 1 3 99 1
130 1 1.9 2 2 2 1 2 2 9 2 3 99 1
130 2 4.6 2 2 2 1 2 2 4 2 3 99 1
130 2 3.7 2 2 2 1 2 2 1 2 3 99 1
130 1 58.6 2 2 2 1 2 2 9 2 3 99 1 179 1
130 1 69.9 2 2 2 1 2 1 7 2 3 99 2 150 1
130 1 20.2 2 2 2 1 2 2 2 2 3 99 1 125 1
130 1 27.6 2 2 2 1 2 1 8 2 3 99 1 135 2
130 1 5.1 2 2 2 1 2 1 9 2 3 99 1 180 1
130 9 77.4 2 2 2 1 2 1 98 1 3 99 1
130 2 8 2 2 2 1 2 2 7 2 3 99 1
130 1 1.1 2 2 2 1 2 2 8 2 3 99 1
130 1 2.8 2 2 2 1 2 2 9 2 3 99 1
130 2 5.8 2 2 2 1 2 2 1 2 3 99 1
130 1 33.6 2 2 2 1 2 1 8 0 3 99 1 124 1
130 1 2.2 2 2 2 1 2 1 6 2 3 99 1 155 2
130 1 5.5 2 2 2 1 2 2 2 2 3 99 1
130 19 34 2 2 2 1 2 1 98 1 3 99 1
130 3 5.5 2 2 2 1 3 3 99 1 1 98 1
130 3 8.7 2 2 2 1 3 3 99 1 2 1 2
130 3 6.8 2 2 2 1 3 3 99 1 2 4 2
130 3 7.3 2 2 2 1 3 3 99 1 1 98 1
130 1 1.3 2 2 2 1 3 3 99 1 2 1 2
130 38 86.3 2 2 2 1 3 3 99 1 1 98 1
130 3 38.7 2 2 2 1 4 2 11 3 2 11 3
130 1 9.5 2 2 2 1 4 2 11 5 2 11 5
130 2 2.5 2 2 2 1 4 1 4 5 1 4 5
130 1 1.5 2 2 2 1 4 2 1 4 2 1 4
130 3 5.7 2 2 2 1 4 2 9 5 2 9 5
130 2 2 2 2 2 1 4 2 9 5 2 1 5
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(continued)
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130 3 8.9 2 2 2 1 4 1 7 5 1 7 5
130 1 10.1 2 2 2 1 4 1 8 3 1 8 5
130 1 1.2 2 2 2 1 4 2 8 5 2 8 5
130 4 17.5 2 2 2 1 4 2 6 5 2 6 5
130 2 3.7 2 2 2 1 4 1 6 5 1 6 5
130 1 2.4 2 2 2 1 4 2 1 3 2 9 3
130 1 9.4 2 2 2 1 4 2 1 3 2 3 3
130 1 1.9 2 2 2 1 4 2 4 5 2 4 5
130 3 5.9 2 2 2 1 4 1 98 1 1 98 1
130 5 7.8 2 2 2 1 2 2 1 5 3 99 1
130 4 5.2 2 2 2 1 4 2 1 5 1 4 1
130 3 13.5 2 2 2 1 2 2 1 5 3 99 1
130 2 10.4 2 2 2 1 4 1 9 3 1 9 2
130 2 6.7 2 2 2 1 4 1 8 5 1 6 2
130 1 2.2 2 2 2 1 4 2 1 5 2 1 2
130 2 7.3 2 2 2 1 4 2 8 5 2 8 2
130 1 1.8 2 2 2 1 4 2 11 3 2 11 2
130 1 2.6 2 2 2 1 2 2 4 5 3 99 1
130 2 4.2 2 2 2 1 4 2 1 5 2 6 2
130 2 1.9 2 2 2 1 2 1 6 5 3 99 1
130 1 0.5 2 2 2 1 4 1 9 5 1 9 2
130 1 5.5 2 2 2 1 4 2 8 5 1 8 2
130 1 0.5 2 2 2 1 2 1 98 1 3 99 1
130 2 9.7 2 2 2 1 4 1 8 5 3 99 1
130 1 9.2 2 2 2 1 3 3 99 1 2 1 5
130 1 2.1 2 2 2 1 3 3 99 1 2 1 4
130 2 2.6 2 2 2 1 3 3 99 1 2 8 5
130 1 6.5 2 2 2 1 4 2 7 2 2 7 5
130 2 4 2 2 2 1 3 3 99 1 2 1 5
130 1 5.8 2 2 2 1 4 2 4 5 3 99 1
130 1 4.8 2 2 2 1 4 1 5 2 2 1 5
130 10 35.9 2 2 3 1 1 3 99 1 3 99 1
130 54 31.7 2 2 3 1 1 3 99 1 3 99 1
130 2 8.3 2 2 3 3 1 3 99 1 3 99 1
130 2 94 2 1 2 1 4 1 98 1 1 98 1
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(continued)
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130 5 19.1 2 1 4 1 1 3 99 1 3 99 1
130 1 1.8 2 1 4 1 4 2 8 2 2 8 2
130 11 16.8 1 2 2 1 1 3 99 1 3 99 1
130 5 9.1 1 2 2 1 1 3 99 1 3 99 1
130 1 0.2 1 2 2 2 1 3 99 1 3 99 1
130 4 5.9 1 2 2 4 1 3 99 1 3 99 1
130 1 1.4 1 2 2 4 1 3 99 1 3 99 1
130 1 4 1 2 2 4 1 3 99 1 3 99 1
130 2 2.5 1 2 2 1 4 2 8 2 2 8 2
130 1 1.2 1 2 2 1 4 1 10 2 1 10 2
130 1 0.6 1 2 2 1 4 1 98 1 1 98 1
130 2 8.5 1 2 2 1 4 2 7 2 1 8 2
130 3 9.3 1 2 2 1 4 2 8 2 1 8 2
130 1 5.2 1 2 2 1 2 2 8 2 3 99 1
130 1 0.6 1 2 2 1 4 1 8 5 1 8 5
130 1 1.1 1 2 2 1 2 1 9 5 3 99 1
130 1 0.9 1 2 2 1 2 2 8 5 3 99 1
130 1 1.1 1 2 2 1 2 1 6 5 3 99 1
130 1 1.1 1 2 2 1 3 3 99 1 1 98 1
130 2 4.4 1 1 2 1 4 2 6 2 2 6 2
130 1 56.8 2 2 2 2 2 1 8 2 3 99 1 135 2
130 1 22.1 2 2 2 2 2 1 8 2 3 99 1 135 1
131 7 2.7 0 0 0 0 0 0 0 0 0 0 0
131 1 0.5 3 2 2 1 4 1 98 1 1 98 1
131 1 23.9 3 2 2 1 4 2 2 2 2 2 2 110 1
131 1 3.5 3 2 2 1 2 1 98 2 3 99 1
131 2 1.4 3 1 4 1 4 2 1 5 2 1 4
131 104 125.6 2 2 2 1 1 3 99 1 3 99 1
131 1 4.8 2 2 2 3 1 3 99 1 3 99 1
131 9 23.5 2 2 2 2 1 3 99 1 3 99 1
131 3 26 2 2 2 2 1 3 99 1 3 99 1
131 33 119.4 2 2 2 4 1 3 99 1 3 99 1
131 3 9.2 2 2 2 4 1 3 99 1 3 99 1
131 1 9.5 2 2 2 1 4 2 2 2 2 7 2
131 2 1.8 2 2 2 1 4 2 2 2 2 2 2
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(continued)
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131 1 4.5 2 2 2 1 4 2 4 2 2 1 2
131 2 7.4 2 2 2 1 4 2 4 2 2 4 2
131 4 9.1 2 2 2 1 4 2 6 2 2 6 2
131 1 1.3 2 2 2 1 4 2 8 2 2 8 2
131 1 1.6 2 2 2 1 4 2 5 2 2 2 2
131 1 6.3 2 2 2 1 4 2 7 2 2 2 2
131 2 5.6 2 2 2 1 4 2 8 2 2 1 2
131 6 27.2 2 2 2 1 4 2 7 2 2 7 2
131 1 2 2 2 2 1 4 2 1 2 2 1 2
131 1 0.8 2 2 2 1 4 2 10 2 2 1 2
131 1 2.6 2 2 2 1 4 2 7 2 2 7 2
131 2 15.9 2 2 2 1 4 2 6 0 2 6 2
131 1 4.4 2 2 2 1 4 2 8 2 2 4 2
131 1 59.6 2 2 2 1 4 2 6 2 2 6 2 120 1
131 1 58.2 2 2 2 1 4 2 6 2 2 6 2 148 1
131 1 19.9 2 2 2 1 4 2 6 2 2 6 2 126 1
131 1 30.6 2 2 2 1 4 2 6 2 2 6 2 126 1
131 1 10.5 2 2 2 1 4 2 6 2 2 6 2 125 1
131 1 13.3 2 2 2 1 4 2 6 2 2 6 2 106 1
131 1 26.5 2 2 2 1 4 2 6 2 2 6 2 145 1
131 1 14.3 2 2 2 1 4 2 7 2 2 1 2 101 1
131 1 15.4 2 2 2 1 4 1 6 2 1 6 2 166 1
131 1 6.9 2 2 2 1 4 1 7 2 1 1 2 135 0
131 1 3.3 2 2 2 1 4 1 98 1 1 98 1 85 1
131 13 37.3 2 2 2 1 4 1 98 1 1 98 1
131 1 43.2 2 2 2 1 4 1 98 1 1 98 1
131 4 11 2 2 2 1 2 1 98 1 3 99 1
131 5 56.9 2 2 2 1 2 1 98 2 3 99 1
131 1 6 2 2 2 1 2 2 3 2 3 99 1
131 1 1.4 2 2 2 1 2 2 6 2 0 0 0 96 0
131 14 41.1 2 2 2 1 2 1 98 1 3 99 1
131 1 4.6 2 2 2 1 3 3 99 1 1 5 2
131 2 7.7 2 2 2 1 3 3 99 1 2 8 2
131 2 2.4 2 2 2 1 4 2 7 4 2 7 4
131 1 2.3 2 2 2 1 4 2 6 5 2 8 5
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131 1 1.9 2 2 2 1 4 2 4 5 2 7 5
131 1 6.2 2 2 2 1 4 2 6 5 2 3 5
131 2 2 2 2 2 1 4 2 1 5 2 3 5
131 1 9.4 2 2 2 1 4 2 1 5 2 8 5
131 1 3.6 2 2 2 1 4 2 3 5 2 3 5
131 1 1.7 2 2 2 1 4 2 6 5 2 6 5
131 1 0.7 2 2 2 1 4 2 1 5 2 1 5
131 1 0.5 2 2 2 1 4 2 1 5 2 7 5
131 1 1.6 2 2 2 1 4 1 98 1 1 98 1
131 2 9.9 2 2 2 1 2 2 1 5 3 99 1
131 1 4.89 2 2 2 1 4 2 7 5 2 7 2
131 1 4 2 2 2 1 4 2 3 5 1 6 2
131 1 1.5 2 2 2 1 4 2 8 5 1 6 2
131 1 1.7 2 2 2 1 4 1 8 5 1 8 2
131 1 1 2 2 2 1 4 2 7 5 2 3 2
131 1 0.5 2 2 2 1 4 2 6 5 2 6 5
131 1 4.4 2 2 2 1 2 1 98 1 3 99 1
131 1 1.7 2 2 2 1 3 3 99 1 1 4 5
131 1 1.6 2 2 2 1 4 1 4 2 1 4 5
131 1 0.8 2 2 2 1 4 1 6 2 2 8 5
131 4 8.9 2 2 2 1 3 3 99 1 1 98 1
131 17 51.7 2 2 3 1 1 3 99 1 3 99 1
131 7 11.2 1 2 2 1 1 3 99 1 3 99 1
131 1 0.1 1 2 2 1 1 3 99 1 3 99 1
131 1 0.4 1 2 2 4 1 3 99 1 3 99 1
131 1 0.7 1 2 2 4 1 3 99 1 3 99 1
131 2 9.8 1 2 2 1 4 1 98 1 1 98 1
131 1 1 1 2 2 1 2 2 9 2 3 99 1
131 1 0.3 1 2 2 1 2 1 98 1 3 99 1
131 2 5.9 1 2 2 1 4 1 98 1 1 98 1
131 1 0.4 1 2 2 1 2 1 98 1 3 99 1
132 2 4 3 2 2 1 2 1 1 2 3 99 1
132 2 10 3 2 2 1 4 2 11 5 2 11 5
132 1 1.3 3 2 2 1 4 2 1 2 2 1 4
132 45 63 2 2 2 1 1 3 99 1 3 99 1
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132 9 8.5 2 2 2 1 1 3 99 1 3 99 1
132 1 3.2 2 2 2 3 1 3 99 1 3 99 1
132 7 18.5 2 2 2 2 1 3 99 1 3 99 1
132 5 8.2 2 2 2 2 1 3 99 1 3 99 1
132 8 37 2 2 2 4 1 3 99 1 3 99 1
132 2 26.2 2 2 2 4 1 3 99 1 3 99 1
132 2 5.8 2 2 2 1 4 1 98 1 1 98 1
132 1 8.1 2 2 2 1 4 2 5 2 2 8 2
132 1 4 2 2 2 1 4 2 5 2 2 7 2
132 1 3.8 2 2 2 1 4 2 8 2 2 1 2
132 1 1.7 2 2 2 1 4 2 4 2 2 8 2
132 1 2 2 2 2 1 4 2 1 2 2 8 2
132 1 1.1 2 2 2 1 4 2 4 2 2 8 2
132 2 5.9 2 2 2 1 4 2 5 2 2 1 2
132 1 1.3 2 2 2 1 4 1 8 2 1 8 2 114 1
132 2 6.6 2 2 2 1 4 1 98 1 1 98 1
132 4 18.2 2 2 2 1 2 1 98 2 3 99 1
132 1 5.6 2 2 2 1 2 2 8 2 3 99 1
132 3 1.1 2 2 2 1 2 1 98 1 3 99 1
132 3 6.1 2 2 2 1 3 3 99 1 2 1 2
132 1 2.3 2 2 2 1 4 2 1 5 2 1 5
132 2 3.1 2 2 2 1 4 2 8 5 2 8 5
132 1 1.4 2 2 2 1 4 2 6 5 2 6 4
132 1 1.1 2 2 2 1 4 2 2 5 2 7 5
132 2 2.2 2 2 2 1 4 2 9 5 2 2 5
132 1 2.1 2 2 2 1 4 1 8 5 2 9 5
132 3 3.8 2 2 2 1 2 2 5 5 0 0 0
132 1 4.5 2 2 2 1 4 2 9 5 2 9 2
132 1 4.8 2 2 2 1 4 2 7 5 2 10 2
132 1 1.9 2 2 2 1 4 2 8 2 2 2 5
133 1 1 3 2 2 1 4 2 1 2 2 1 2
133 4 8.1 3 1 4 1 4 2 1 4 2 1 4
133 1 3.2 3 1 4 1 4 2 1 4 2 2 4
133 4 14.4 2 2 2 1 1 3 99 1 3 99 1
133 3 0.9 2 2 2 1 1 3 99 1 3 99 1
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133 2 20.9 2 2 2 2 1 3 99 1 3 99 1
133 1 0.8 2 2 2 2 1 3 99 1 3 99 1
133 9 174.1 2 2 2 4 1 3 99 1 3 99 1
133 3 3.2 2 2 2 4 1 3 99 1 3 99 1
133 1 33.1 2 2 2 1 4 2 7 2 2 7 2
133 1 16.8 2 2 2 1 4 2 7 2 1 6 2
133 1 24.5 2 2 2 1 4 1 8 2 1 8 2 98 1
133 5 3.7 2 2 2 1 4 1 98 1 1 98 1
133 1 36 2 2 2 1 2 1 6 2 0 0 0
133 1 0.7 2 2 2 1 3 3 99 1 1 98 1
133 1 2.6 2 2 2 1 4 2 2 5 2 4 5
133 1 0.6 2 2 2 1 4 1 98 1 1 98 1
133 2 35.1 2 2 3 1 1 3 99 1 3 99 1
133 10 6.1 2 2 3 1 1 3 99 1 3 99 1
133 1 0.8 1 2 2 1 4 2 7 5 2 7 5
134 2 1.5 3 1 4 1 4 2 2 5 2 2 5
134 1 1.6 2 2 2 1 1 3 99 1 3 99 1
134 1 3.5 2 2 2 2 1 3 99 1 3 99 1
134 1 2.3 2 2 2 1 4 1 2 2 2 6 2
134 1 0.9 2 2 2 1 4 2 3 2 2 3 2
134 2 0.5 2 2 2 1 4 1 98 1 1 98 1
134 1 0.9 2 2 2 1 4 2 8 2 2 1 5
134 1 0.3 2 2 2 1 3 3 99 1 1 98 1
134 2 6.9 2 2 3 1 1 3 99 1 3 99 1
134 1 0.9 1 2 2 1 1 3 99 1 3 99 1
134 1 2.1 1 2 2 1 4 1 8 2 2 6 2
135 7 10 0 0 0 0 0 0 0 0 0 0 0
135 1 0.3 3 2 2 1 1 3 99 1 3 99 1
135 2 2.8 3 1 4 1 4 2 1 4 2 2 5
135 15 13.6 2 2 2 1 1 3 99 1 3 99 1
135 3 10.3 2 2 2 2 1 3 99 1 3 99 1
135 14 52.5 2 2 2 4 1 3 99 1 3 99 1
135 1 12.5 2 2 2 1 4 2 8 2 2 8 2 105 1
135 1 11.6 2 2 2 1 4 2 4 2 2 8 2 184 1
135 2 8.7 2 2 2 1 4 2 8 2 2 1 2 148 1
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135 2 3.3 2 2 2 1 2 1 98 1 3 99 1
135 1 7.5 2 2 2 1 2 2 2 2 3 99 1
135 1 0.7 2 2 2 1 2 2 6 2 3 99 1
135 1 0.8 2 2 2 1 2 2 8 2 3 99 1
135 1 2.7 2 2 2 1 4 2 6 5 2 6 5
135 1 1.2 2 2 2 1 4 2 3 3 2 3 3
135 1 1.2 2 2 2 1 4 2 2 5 2 3 5
135 3 9.1 2 2 2 1 2 1 6 5 3 99 1
135 1 1.1 2 2 2 1 4 1 8 2 2 7 5
135 1 0.5 2 2 2 1 3 3 99 1 2 4 5
135 6 49.1 2 2 3 1 1 3 99 1 3 99 1
135 1 1.8 2 1 4 1 4 2 9 4 2 8 4
135 2 13.2 1 2 2 1 4 1 9 2 1 9 2
135 1 2.1 1 2 2 1 4 1 9 5 1 9 5
135 1 4.3 1 2 2 1 2 2 8 5 3 99 1
136 1 3.9 3 2 2 1 2 2 1 2 0 0 0
136 1 0.9 3 1 4 1 4 2 1 5 2 1 5
136 1 0.6 3 1 4 1 4 2 1 4 2 1 4
136 3 4.8 3 1 4 1 4 2 1 0 2 1 4
136 1 4.4 2 2 2 4 1 3 99 1 3 99 1
136 1 5.3 2 2 2 1 2 1 8 2 3 99 1
136 2 4.2 2 2 2 1 2 1 98 1 3 99 1
136 1 0.3 2 2 2 1 3 3 99 1 1 98 1
136 1 8.7 2 2 2 1 4 2 9 3 2 9 3
136 1 11.9 2 2 5 1 3 0 0 0 2 5 2
136 3 31.2 2 2 3 1 1 3 99 1 3 99 1
136 1 0.8 1 2 2 1 1 3 99 1 3 99 1
136 1 7.6 1 2 2 1 2 1 8 2 3 99 1
137 1 2.1 0 0 0 0 0 0 0 0 0 0 0
137 1 2.6 3 2 2 1 1 3 99 1 3 99 1
137 1 0.9 3 2 2 1 4 2 2 5 2 1 5
137 1 1.3 3 2 2 1 4 1 1 2 1 1 5
137 1 0.9 3 1 4 1 4 2 1 5 2 2 5
137 5 4.9 2 2 2 1 1 3 99 1 3 99 1
137 2 4.5 2 2 2 4 1 3 99 1 3 99 1
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137 1 1.1 2 2 2 1 4 2 1 2 2 1 2
137 1 0.8 2 2 2 1 4 2 6 2 2 6 2
137 1 7.7 2 2 2 1 4 2 3 2 2 1 2 102 0
137 1 1.9 2 2 2 1 2 2 6 2 3 99 1
137 2 14.7 2 2 2 1 4 2 4 5 2 8 5
137 1 0.5 2 2 2 1 4 2 9 5 2 9 5
137 2 11.2 2 2 2 1 2 2 6 5 3 99 1
137 1 0.9 2 2 2 1 2 2 9 4 3 99 1
137 4 4.1 2 2 2 1 2 2 8 5 3 99 1
137 1 1.5 2 2 3 1 1 3 99 1 3 99 1
137 9 64.2 2 2 3 3 1 3 99 1 3 99 1
138 1 1.5 2 2 2 2 1 3 99 1 3 99 1
138 1 0.8 2 2 2 1 4 2 5 2 2 5 2
138 2 0.5 2 2 2 1 4 1 98 1 1 98 1
138 1 0.8 2 2 2 1 2 1 8 2 0 0 0
138 1 0.7 2 2 2 1 4 2 9 4 2 3 4
138 1 1.8 2 2 2 1 4 2 8 5 2 1 5
138 1 1.3 2 2 2 1 4 2 7 5 2 8 5
139 1 9.1 3 2 2 1 4 2 1 2 2 3 2
139 1 1.2 3 1 4 1 4 2 1 4 2 1 4
139 3 11.5 2 2 2 1 1 3 99 1 3 99 1
139 1 7.2 2 2 2 3 1 3 99 1 3 99 1
139 1 4.7 2 2 2 1 4 1 98 1 1 98 1
139 1 6.2 2 2 2 1 4 1 0 0 2 4 0
139 1 2.2 2 2 2 1 4 2 8 2 2 9 2
139 1 0.9 2 2 2 1 4 0 0 0 2 5 2
139 1 4 2 2 2 1 4 2 9 5 2 9 3
139 1 5.6 2 2 2 1 4 2 1 5 2 2 5
139 4 63.4 2 2 3 1 1 3 99 1 3 99 1
139 3 102.8 2 2 3 3 1 3 99 1 3 99 1
139 1 21.3 2 1 2 1 4 1 9 2 2 4 2
140 1 1.6 3 2 2 1 4 1 98 1 1 98 1
140 5 62.4 2 2 2 1 1 3 99 1 3 99 1
140 11 4.6 2 2 2 1 1 3 99 1 3 99 1
140 1 2.2 2 2 2 1 1 3 99 1 3 99 1
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140 2 6.9 2 2 2 1 2 2 4 2 3 99 1
140 2 48.1 2 2 2 1 2 2 4 2 3 99 2
140 1 6 2 2 2 1 2 1 98 1 0 0 0
140 1 41.2 2 2 2 1 4 2 11 2 2 11 2 124 1
140 1 6 2 2 2 1 2 2 4 2 3 99 1 124 1
140 1 0.8 2 2 2 1 3 3 99 1 1 98 1
140 1 1.1 2 2 2 1 4 2 9 5 2 9 5
140 1 2.1 2 2 2 1 4 1 98 1 1 98 1
140 1 0.9 2 2 2 1 2 1 98 1 3 99 1
140 3 1.2 2 2 2 1 3 3 99 1 1 98 1
140 8 4.7 2 2 3 1 1 3 99 1 3 99 1
141 1 6.2 3 2 2 1 4 2 2 3 2 3 3
141 1 1.2 3 1 4 1 4 0 0 0 2 1 4
141 4 6.8 2 2 2 1 1 3 99 1 3 99 1
141 1 1.7 2 2 2 4 1 3 99 1 3 99 1
141 1 7.3 2 2 2 1 2 2 3 2 3 99 1
141 5 9.8 2 2 2 1 2 2 5 5 3 99 1
141 1 3.4 2 2 2 1 2 2 4 3 3 99 1
141 4 11.7 2 2 3 1 1 3 99 1 3 99 1
141 1 0.7 1 2 2 1 1 3 99 1 3 99 1
141 1 5 1 2 2 1 4 2 9 2 2 2 2
141 1 2 1 1 4 1 4 2 9 4 2 2 4
142 1 1.4 2 2 2 1 1 3 99 1 3 99 1
142 1 2.6 2 2 2 4 1 3 99 1 3 99 1
142 1 4.6 2 2 2 1 4 1 8 2 1 8 2
142 1 6.8 2 2 2 1 2 1 8 2 3 99 1
142 1 1.2 2 2 2 1 4 2 2 5 2 7 4
143 1 1 3 2 2 1 4 1 1 5 1 1 2
143 4 17.3 2 2 2 1 1 3 99 1 3 99 1
143 1 1.4 2 2 2 1 1 3 99 1 3 99 1
143 1 12.5 2 2 2 1 4 2 6 2 1 6 2
143 1 5.4 2 2 2 1 4 2 6 2 2 8 2
143 1 41.3 2 2 2 1 4 1 4 2 1 6 2 165 1
143 1 35.7 2 2 2 1 4 1 4 2 1 6 2 165 1
143 1 15.1 2 2 2 1 2 2 1 2 3 99 1
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143 1 1.8 2 2 2 1 3 0 0 0 1 8 2
143 1 1.1 2 2 2 1 4 2 9 3 2 9 3
143 1 2.7 2 2 2 1 4 2 3 2 2 1 3
143 3 25.3 2 2 3 1 1 3 99 1 3 99 1
143 1 4.1 2 2 3 2 1 3 99 1 3 99 1
143 1 24.8 2 1 2 3 1 3 99 1 3 99 1
144 9 42.5 2 2 2 1 1 3 99 1 3 99 1
144 1 1.4 2 2 2 2 1 3 99 1 3 99 1
144 3 30 2 2 2 1 4 1 98 1 1 98 1
144 3 1.8 2 2 2 1 4 1 98 1 1 98 1
144 1 0.9 2 2 2 1 2 2 7 2 3 99 1
144 1 32.8 2 2 2 1 2 1 98 2 3 99 1
144 3 1.4 2 2 2 1 2 1 98 1 3 99 1
144 1 2.7 2 2 2 1 4 2 7 5 2 4 5
144 1 2.7 2 2 2 1 4 2 9 5 2 6 5
144 2 1.6 2 2 2 1 4 1 98 1 1 98 1
144 1 9.3 2 2 2 1 2 2 5 5 3 99 1
144 5 90.7 2 2 3 1 1 3 99 1 3 99 1
144 1 36.3 2 1 2 1 4 2 6 2 2 6 2
144 1 7.6 1 2 2 1 4 2 7 2 2 7 2 180 1
144 3 33.4 1 2 2 1 2 2 8 3 3 99 1
145 3 1 0 0 0 0 0 0 0 0 0 0 0
145 1 1.2 2 2 2 1 4 2 2 2 2 8 2
145 1 0.4 2 2 2 1 2 2 1 2 0 0 0
145 1 1.8 1 2 2 1 4 1 8 2 1 8 2
145 1 2.5 1 2 2 1 4 2 2 5 1 4 2
145 1 1.4 1 2 2 1 2 2 9 5 0 0 0
147 2 14.4 2 2 2 1 1 3 99 1 3 99 1
147 3 1.4 2 2 2 1 1 3 99 1 3 99 1
147 1 0.1 2 2 2 2 1 3 99 1 3 99 1
147 1 0.4 2 2 2 4 1 3 99 1 3 99 1
147 4 3.8 2 2 2 1 4 1 98 1 1 98 1
147 11 263.1 2 2 2 1 2 2 4 2 3 99 1
147 1 14.7 2 2 2 1 2 2 11 2 3 99 1
147 1 0.1 2 2 2 1 2 1 98 1 3 99 1
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147 1 0.4 2 2 2 1 3 3 99 1 1 98 1
147 1 1.3 2 2 2 1 4 2 11 4 2 11 4
147 4 2.6 2 2 2 1 4 1 98 1 1 98 1
147 1 12.9 2 2 2 1 2 2 7 3 3 99 1
147 1 14.9 2 2 2 1 2 2 8 3 3 99 1
147 1 0.6 2 2 2 1 2 1 98 1 3 99 1
147 1 0.1 1 2 2 1 1 3 99 1 3 99 1
147 1 6.8 1 2 2 1 3 3 99 2 1 8 2
149 1 1.8 2 2 2 2 1 3 99 1 3 99 1
149 1 2.5 2 2 2 1 3 3 99 1 2 2 5
149 1 1.4 2 2 2 1 3 3 99 1 2 8 5
149 1 6.1 1 2 2 1 4 2 9 3 2 9 3
151 1 0.8 2 2 2 1 1 3 99 1 3 99 1
151 1 3.2 2 2 2 1 4 1 98 1 1 98 1

Table L.1. continued
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APPENDIX M

Faunal Remains from the Excavated Contexts

Mr. Anusorn Amphonsri (M.A. Silpakorn University) analyzed the faunal remains 

recovered from the excavated contexts.  The assemblage included a combination of 

remains found in situ, during dry screening and in the heavy fraction of the flotation 

samples.  See Appendix H for context information based on the Provenance Designation 

number (PD).
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APPENDIX N

Miscellaneous Artifacts

This appendix contains descriptions of artifacts recoverd in the excavations that 

were not included in the preceding appendices.  These include glass and stone beads, 

ground stone objects, metal objects and clay balls.  See Appendix H for details of the 

provenance details designated by the PD number for each artifact.  Bead shapes are 

described using the “roundness” categories (R0-R3) as described by Francis (2002:25).
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