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ABSTRACT 

This ethnoarchaeological study addresses refuse disposal and site formation 

processes in a village setting, focusing on one artifact class (ceramics) and one type of 

refuse accumulation (middens). Archaeologists have long relied on middens for large 

artifact samples. Midden ceramics in particular can contribute to studies of household 

and community composition, activities, status differences, and food-preparation methods, 

but interpretations often require linking discarded ceramics to their source, if only in a 

general sense, and assessing the representativeness of the ceramic sample. This case 

study provides a model for determining midden catchments, illustrates the variables 

affecting ceramic deposition, and compares midden ceramics to systemic ceramic 

assemblages. The deposits themselves are also described in detail, linking observed 

midden formation processes with the resulting physical and chemical properties. 

Fieldwork was conducted in February-July 2001 in Dalupa, Kalinga Province, the 

Philippines, as part of the Kalinga Ethnoarchaeological Project. Residents of Dalupa are 

subsistence rice farmers, and traditional ceramic production continues despite the 

availability of metal and plastic alternatives. The 71 households in the community 

participated in household vessel inventories and weekly interviews to track ceramic 

vessel breakage and general discard patterns. Thirty active middens were identified in 

Dalupa, occupying roughly nine percent of the residential area. Twenty-eight of these 

middens were characterized using some or all of the following methods: surface maps, 

surface transects for artifact recording and collection, systematic cores for depth, pH 
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measurements, excavated test units, and chemical analysis of soil samples. Observations 

of midden activity and soil profiles in and around Dalupa provide information on cultural 

and natural disturbance processes. The result is a picture of midden formation and the 

creation of midden ceramic assemblages in one community. 



CHAPTER 1: INTRODUCTION 

22 

The archaeological record is mostly trash. Material is thrown away, damaged, 

and redeposited, and it may be difficult to tell later where the trash originated, or who 

used those discarded objects, or even what some of the fragments are. 

And yet trash is prominent in archaeological interpretation, in reconstructing 

settlement types and subsistence patterns and economies. It's too much of our sample to 

ignore. Archaeologists often argue that refuse has great interpretive potential, and we 

could realize that potential if we better understood it. How is refuse produced and 

distributed, and what does it represent? How is refuse linked to activities and people? 

To answer questions like these,we may turn to the study of material culture use and 

discard in modem societies, an approach known as ethnoarchaeology. 

In this ethnoarchaeological study. I focus on one kind of refuse deposit: the 

midden. Middens are repeatedly used, formalized refuse deposits. They collect 

secondary refuse from a catchment area within a settlement, and their locations are 

determined to some extent by members of the community, who come to an agreement 

about how space within the settlement should be used and where trash should go. 

This work is driven by one primary question; How do midden ceramic 

assemblages reflect the household vessel assemblages in use? Phrased another way, how 

can the archaeologist use midden assemblages to reconstruct household assemblages? 

This can be divided into several more specific questions: 

a. How can middens be associated with households or groups of households? 
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b. What percentage of discarded ceramics is deposited in middens? 

c. How representative are proportions of vessel types in middens? 

d. Do midden sherds exhibit the same kinds of use alteration as the whole vessels 

in use? Can they be used to identify vessel function? 

e. What can the condition of midden sherds reveal about midden formation and 

disturbance? 

To address these questions, I worked as part of the Kalinga Ethnoarchaeological 

Project in 2001. The Kalinga Ethnoarchaeological Project (KEP), initiated by William 

Longacre of the University of Arizona, is now in its thirtieth year. KEP fieldwork takes 

place in Pasil Municipality, Kalinga Province, the Philippines, within communities 

making and using low-fired, non-industrial ceramics on a household level (Longacre 

1974; Longacre and Skibo 1994). Over the course of its history, it has provided data on 

ceramic manufacture and technology (Aronson et al. 1994; Longacre 1981, 1985), clay 

procurement and sourcing studies (Stark et al. 2000), transmission of pottery decoration 

(Graves 1981,1994), technological change (Skibo 1994, Stark 1991a), economic 

organization and craft specialization (Stark 1991b, 1994,1995a), exchange and social 

boundaries (Longacre and Stark 1992; Stark 1992), cooking behavior and use alteration 

(Kobayashi 1994,1996; Skibo 1992), causes of ceramic breakage (Tani 1994), and use-

life estimates (Neupert and Longacre 1994; Tani and Longacre 1999). Non-ceramic 

studies address basketry manufacture and use (Silvestre 1994) and the material correlates 

of wealth (Trostel 1994). The Arizona State Museum in Tucson curates many items of 

Kalinga material culture, including approximately 125 unused Kalinga vessels from 
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Dangtalan (Longacre 1981:61) and 189 used and unused cooking vessels from Guina-ang 

(Kobayashi 1994:130; Skibo 1992:63). 

Given the wealth of information on Kalinga ceramics, the Kalinga Province 

seemed the ideal place to follow vessels from the systemic into the archaeological 

context. This has been only partially addressed by the Kalinga Ethnoarchaeological 

Project. Although previous work described ceramic breakage and discard (Tani 1994; 

Turner, 1987-88 unpublished field notes), deposits within Kalinga communities were not 

studied. Some would exclude that activity from ethnoarchaeology altogether; analysis of 

the deposits (rather than the artifacts within them) has been considered "more properly 

the task of geoarchaeologists and of experimental archaeology" (David and Kramer 

2001:95). Although Longacre excavated a portion of a midden in Puapo during the 1975-

76 field season, the purpose was to collect older ceramics to see ceramic change through 

time rather than to explore midden formation processes (Longacre, personal 

communication). 

The 2001 fieldwork in Dalupa, Pasil focused on the related topics of ceramic 

deposition and midden formation. Not all ceramics end up in middens, of course, and 

middens contain other materials besides ceramics. This study provides a broad overview 

of both subjects, so that readers see what Dalupa midden ceramics represent in the 

universe of discarded ceramics and other discarded objects. Both ethnoarchaeological 

and geoarchaeological data were collected, including questionnaire data and household 

inventories, settlement mapping, midden testing, and soil and eirtifact analysis. 



Research goals were both general and specific. One goal was simply to document 

midden formation processes, both natural and cultural, and associate those with resulting 

patterns in midden form, midden sediments, and artifact breakage. Another, more 

specific goal was to see how Kalinga cooking behavior was reflected in a Kalinga 

archaeological context, comparing use-alteration patterns on recently used vessels 

(Kobayashi 1994,1996; Skibo 1992) to those on midden ceramics. Middens were the 

only available archaeological deposit in a community not yet abandoned. Finally, this 

study could lay the groundwork for an investigation of pre-Spanish and Spanish-period 

Kalinga middens, using the direct-historical approach (Strong 1935; Wedel 1938; Willey 

and Sabloff 1993:125-127). How did the Spanish presence affect even remote groups in 

the Cordillera, such as the Kalinga? In particular, how did it affect diet and cuisine, 

fundamental aspects of daily life? 

The results were promising in some areas, but not others. The findings on the 

formation and nature of Kalinga midden deposits should be useful to archaeologists who 

find the bulk of their ceramics from midden contexts, and need a solid foundation for 

interpretation. However, it may not be possible to apply these findings to earlier Kalinga 

middens, at least in the immediate area. Dalupa middens are highly disturbed while in 

situ, and because of the topography, they are highly mobile as well. The artifacts within 

active middens were probably deposited during the author's lifetime, and older material 

is buried down slope or in the Pasil River. In the vicinity of Dalupa, it would be difficult 

to find sites dating to the Spanish period. 
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The nature and importance of middens 

A midden is an "occupation deposit relatively rich in refuse... and with evidence 

for the deliberate and sequential accumulation of refuse at one location" (Needham and 

Spence 1997:80). This definition is similar to Wilson's (1994:44) "secondary refuse 

aggregate" or "localized, high-density deposit," which appears when deposition is 

formalized. For Needham and Spence, formality is demonstrated by repeated use of the 

same feature for secondary discard, "/n situ deposits are essential to the confident 

interpretation of a[n archaeological] midden, since it requires evidence... of episodic 

dumping" (Needham and Spence 1997:80). Secondary refuse aggregates include 

accumulations in privies, wells, pits, rooms, and trash mounds, and encompass variability 

in formation processes (Wilson 1994:44). 

Considerable refuse may appear outside the boundaries of these formalized, 

repeatedly used, high density accumulations. A low density scatter of secondary refuse, 

perhaps including some primary and in-transit refuse (Schiffer 1987), is considered to be 

sheet trash (Wilson 1994:43-44) or an "undirected refuse aggregation" (Needham and 

Spence 1997:81). Refuse may also be dumped in single events, such as in a "unitary 

dump (e.g. to make up ground)," or accumulate through natural processes. The term 

"refuse[-rich] contexts" is preferable where archaeological evidence on the manner of 

accumulation is lacking (Needham and Spence 1997:80). 

The term "midden" was used by Danish archaeologists in the 1840s to describe 

shell mounds or "kitchen middens," and their work inspired excavation of North 

American shell mounds later that century (Trigger 1989:82). Midden deposits played a 



crucial role in "the stratigraphic revolution" between 1910 and 1920 (Willey and Sabloff 

1993:97-108). Manuel Gamio used deep, stratified refuse deposits at Atzcapotzalco to 

develop the sequence for the Valley of Mexico (Gamio 1913). In the Rio Grande region, 

Nels Nelson ordered the Galisteo Basin pottery styles through stratigraphic excavations 

of middens at multiple sites, particularly Pueblo San Cristobal (Nelson 1916). Another 

well-known, early use of stratigraphic refuse excavations was A. V. Kidder's work at 

Pecos Pueblo (Kidder 1924,1931). The ceramic sequence for the Hohokam region was 

established using stratified trash deposits at the site of Snaketown (Haury 1976). 

The contents of middens provide more than chronological information, and have 

long been used to investigate technology, subsistence, site function, and economic and 

social relationships. Secondary refuse aggregates are important for understanding even 

those societies with extensive historical documents, including our own (Diehl et al. 1997; 

Rathje et al. 1992). Since the mid-twentieth century, there has been increasing interest in 

cultural deposition processes (Schiffer 1987:47-98). A better understanding of these 

processes improves the reliability and sophistication of inferences from middens. 

The midden catchment, or "area of refuse-producing activity contributing to any 

single midden" (Boone 1987) varies within and between settlements. Individual middens 

should contain debris from activities in its catchment, which may be common household 

activities or more specialized tasks. Midden comparisons may reveal social and 

economic variation within a settlement, and suggest differences in rules about refuse 

disposal (Hoffman 1974). They may help identify ethnic neighborhoods, such as those of 

the late nineteenth-early twentieth century Chinese in Tucson (Lister and Lister 1989). 



Another research avenue is the scale and spatial distribution of production, whether it is 

the manufacture of shell items in Classic period Hohokam sites (Bayman 1996) or fish 

processing for trade in medieval Scotland (Simpson and Barett 1996). 

Catchment is affected not only by settlement density, but also by any cultural 

rules associating refuse types with particular middens. Hodder (1982, 1987) has argued 

for the symbolic placement of certain materials and of refuse accumulations in general. 

Segregation of ceremonial trash is common (Walker 1995). A genizah, or pit for discard 

of Jewish religious paraphernalia, would fit the above definition of a midden (Walker 

1995:73-74); so would the special middens used in the Solomon Islands for "sacred 

canoes and feasting refuse" (Walker 1995:75). Middens for feasting debris appear in 

southern Britian around the Bronze Age-Iron Age, and these mounds may themselves 

serve a symbolic function (McOmish 1996). 

Midden placement and size may also provide important evidence about site 

structure, size, and occupancy. Accumulations research investigates "why and how 

materials accumulate in the archaeological record" to understand "the dynamic 

relationship among artifact discard, duration of occupation, and population size" (Varien 

and Mills 1997:141). When population is estimated using the number of structures, and 

the accumulation rate of cooking vessels is known, then discarded cooking vessels at a 

site are a measure of occupation length (Varien and Mills 1997). The sequence of 

occupation and abandonment within a pueblo is suggested by the distribution of 

secondary refuse in pueblo rooms, along with architectural evidence of construction and 

remodeling (Reid and Shimada 1982). 



29 

Middens are the contexts likely to provide the most representative sample of 

ceramic assemblages, and the largest sample of cooking vessels. The frequencies of 

discarded vessel types should be similar to the frequencies of those types in use, after a 

period of stabilization dependent upon different use lives (Mills 1989). That period was 

calculated as ten years for the Kalinga (Mills 1989:141), although use-life estimates have 

since been revised downward (Tani and Longacre 1999). Cooking vessels generally have 

short use-lives, and are discarded in higher frequencies than other vessel types (Varien 

and Mills 1997). Therefore, middens provide considerable evidence of food preparation 

activities. Methods of interpreting this evidence are described below. 

Reconstructing vessel function and food preparation techniques 

Food preparation and storage are important aspects of daily life in any society. 

Subsistence and diet have nutritional, economic and social implications. The challenge 

now is not simply to record what plants and animals were eaten, but how they were 

prepared, as archaeologists explore the nature and significance of prehistoric cuisines 

(e.g., Beck 2001; Brumfiel 1991; Mills 2001; Crown 2000). 

Ceramic vessels are an important tool in many culinary activities, and an 

assessment of vessel function helps to identify those activities. Several lines of evidence 

may contribute to function identification, including vessel form (Braun 1980; Crown 

1984; Hally 1986; Hendrickson and McDonald 1983; Smith 1985; Stark 1995b) and the 

analysis of residues within vessels (Malainey et al. 2001 ; Skibo 1992). Another 

possibility is the study of use alteration, or "the chemical or physical changes that occur 



to the surface or subsurface of ceramics as a result of use" (Skibo 1992:45; see Beck 

2001; Beck et al. 2002; Bray 1982; Crown 1994; Griffiths 1978; Hally 1983; Jones 1989; 

Kobayashi 1994, 1996; Sassaman 1993; Skibo 1992; Skibo and Blinman 1999). While 

residues from vessel contents can be considered a chemical change or addition to vessel 

surfaces and subsurfaces, other forms of use-alteration exist, such as the deposition of 

carbon or the removal of material through abrasion (Skibo 1992:Table 3.2). 

Use-alteration analysis has largely been confined to whole or mostly whole 

vessels (Bray 1982; Crown 1994; Griffiths 1978; Hally 1983; Jones 1989; Kobayashi 

1994,1996; Skibo 1992; but see Beck et al. 2002; Sassaman 1993). This sample 

restriction has been explicitly recommended (Skibo 1992:3) given that "there has not yet 

been a systematic attempt to develop methods to discriminate use alteration from nonuse 

alteration" (Skibo 1992:42). Whole or mostly whole vessels are assumed to be largely 

protected from nonuse alteration after use (although some types of nonuse alteration can 

affect whole vessels; see Beck 2001; Schiffer 1989; Skibo and Blinman 1999). Sherds 

from middens or pits may have gone through a series of transformations and destructive 

processes, of which fragmentation is the most obvious result. On the other hand, 

middens are more likely to contain the refuse from daily household tasks and special 

occasions alike, while de facto refuse is uncommon, and whole vessels from burials may 

not fully represent the range of activities. 

Whole cooking vessels from Kalinga Province have clear evidence of different 

food preparation techniques. Rice- and vegetable-cooking pots each have distinctive 

patterns of carbon and abrasion, revealing the function of empty whole vessels 



(Kobayashi 1994,1996; Skibo 1992,1994). The use-alteration analysis of whole Kalinga 

vessels in an ethnoarchaeological setting was an important methodological contribution 

(Rice 1996:147-148) and has contributed directly to functional analysis of prehistoric 

vessels (e.g., Skibo and Blinman 1999; Kobayashi 1996). 

Vessel carbon deposits were chosen for study in Kalinga midden contexts because 

they are commonly used for inferring prehistoric vessel function (Crown 1994; Hally 

1983; Jones 1989; Kobayashi 1996; Sassaman 1993; Skibo 1992) and are often preserved 

on fragmented vessels. Carbon has been previously observed on Kalinga midden sherds 

(Skibo 1992:154) and sherds as old as 4500 BP from the Savannah River Valley in the 

American Southeast (Sassaman 1993). In experiments, carbon deposits on sherds proved 

surprisingly resistant to abrasion (Beck et al. 2002). Carbonized organic material 

preserves well in a variety of environments and is most vulnerable to mechanical damage 

(Miksicek 1987:219). 

Research setting 

The study area for this project is Dalupa, one village or barangay in the Pasil 

Municipality in Kalinga Province, the Philippines (Figures 1.1-1.2). It is located 

approximately 17° 23' N latitude and 121° 11' E longitude in the Central Cordillera 

region of northern Luzon. Dalupa was chosen as the 2001 field site because of its 

continued emphasis on ceramic production (Stark 1994, 1995a). During fieldwork, 

Dalupa had 380 residents in 71 households. The residents of Dalupa are members of the 

Kahnga ethnic group, the dominant group in Kalinga Province. While use of English is 



widespread in the region, the dominant language is Kalinga. Many also speak Ilocano 

and an increasing number understand or are fluent in Filipino, the national language 

based on Tagalog. 

Although most of Kalinga Province, including the Pasil Municipality, is within 

the Central Cordillera, the provincial capital of Tabuk is located in the lowlands to the 

east. Kalinga lowland towns are tied into the global economy and access to consumer 

goods, banking services, karaoke bars, and cable TV is restricted only by income. In the 

adjacent mountain region, both money and terrain prevent widespread electricity and road 

improvements that would increase travel. While cash plays an increasingly important 

role in these mountain villages, much of the food is still grown or gathered locally, and 

the flow of industrial consumer goods is restricted. 

Geography, topography, and environment. The Philippines is located 4-22° N 

latitude and 116-127° E longitude, north of the junction of the Eurasian, Pacific, and 

Indo-Australian Plates in the West Pacific Ocean. Luzon is the largest of the 7,107 

islands in the Philippine archipelago, making up about 35% of the 300,000 km^ total land 

area. Northern Luzon (generally defined as north of 16° N latitude) is the largest 

mountainous region within the archipelago and contains three ranges; the Central 

Cordillera, Sierra Madre, and Caraballo ranges (Bureau of Mines and Geo-sciences 

1981:1, 5; Wemstedt and Spencer 1967:17). 

The highlands of the Central Cordillera can be separated into three range systems 

that are, from west to east, the Malayan, Central, and Polis Range systems. These ranges 

are not separated by lowlands. Maximum elevations reach around 6000 ft (1829 m) in 



the Malayan Range, 8800 ft (2682 m) in the Central Range, and 9600 ft (2926 m) in the 

Polls Range. The highest point on Luzon, Mt. Pulog in the Polls Range, measures 9612 ft 

(2930 m). Elevations for all of the Central Cordillera are highest in the south (Wemstedt 

and Spencer 1967:342). 

The study area is located on the east side of the Polis range, towards the Cayagan 

Basin. The terrain is composed of "[h]igh meta-volcanic mountains" with 18-30% slope 

(Bureau of Soils and Water Management, Cordillera Administrative Region n.d.). 

Villages of the Pasil Municipality are located on steep mountain slopes in the 

Pasil River Valley. Humanly-constructed terraces provide the only flat surfaces for 

occupation and agriculture. Figure 1.3 illustrates the slope within and around Dalupa, 

including terraces in the residential area. The topography here is similar to topography 

elsewhere in the Central Cordillera; "River systems have cut deep entrants into the 

highlands; gorges, narrow canyons, and deep V-shaped valleys fringe the region; and all 

streams have steep gradients until out on the surrounding lowlands" (Wemstedt and 

Spencer 1967:342-343). These traits, including V-shaped valleys cut into bedrock, are 

characteristic of mountain fronts in tectonically active environments (Ritter et al. 

1995:31-33). 

Vegetation here and throughout the Central Cordillera varies with elevation. 

Forests with tropical and semi-tropical species are located in lower elevations in the river 

valleys, "where groves of coconut trees mark the settlements" (Dozier 1966: 9). Cogon 

grass covers the steep slopes. Pine appears in large stands around 3000 ft (914 m), and 



moss forests are present above 7000 ft (2134 m) (Dozier 1966: 9; Wemstedt and Spencer 

1967: 345). 

The Pasil drops markedly in elevation as it runs through the study area to join the 

Chico River to the northeast (Armed Forces of the Philippines 1982). At the Batong 

Buhay gold mine, 18 km southwest of the junction with the Chico River, the elevation of 

the Pasil River is roughly 800 m above sea level (asl). Where the Pasil joins the Chico, 

the elevation is roughly 300 m asl. The Pasil River is about 400 m asl in the area of 

Dalupa (about 5.8 km southwest of the Pasil-Chico junction) and the nearby community 

of Ableg. Travel by truck or jeepney on a dirt, one-lane road is possible as far as Ableg, 

on the northeast side of the Pasil. A walk of about 250 m is necessary to travel to Dalupa 

on the southwest side, which has houses scattered between 500-600 m asl. 

Lubuagan, the largest community nearby, is roughly 4 km southwest from Dalupa 

on the other side of Mt. Bolontoc. Conklin (1980:Plate 2d), who presents climatic 

patterns for the Central Cordillera, classifies the climate around Lubuagan as "Dry season 

very short, heaviest rain in summer months," indicating an udic soil moisture regime 

(Soil Survey Staff 1999:53). 

History. The Kalinga are one of several related ethnic and linguistic groups in the 

Central Cordillera, collectively referred to as "non-Christians" by early American 

administrators or "Igorots" ("mountaineer" in Tagalog) by surrounding lowland residents 

(Keesing and Keesing 1934: 21,41; Keesing 1962:11). Most groups in the Central 

Cordillera (including the Ifugao, Bontoc, Kahnga, and Isneg) rely on dry or irrigated rice 
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fanning, reside in scattered villages, and share present or past cultural traits such as the 

manufacture of sugarcane wine, headhunting, tattooing, and ritual sacrifices. 

The Ifugao, Bontoc, Kalinga, and Isneg languages are classified as Austronesian, 

Malayo-Polynesian, Western Malayo-Polynesian. All but seven of the 171 languages 

used in the Philippines fall into this category (Summer Institute of Linguistics 1999). The 

Austronesian language family probably originated in Taiwan and/or southern China and 

expanded after the development of agriculture, spreading into the previously inhabited 

islands of the Philippines (Bellwood 1991,1996; Blust 1988; Spriggs 1989; but see 

Solheim 1988; Theil 1988). It is unknown how long the Ifugao, Bontoc, Kalinga, or 

Isneg have resided in their current locations, but Dozier (1966: 25) believes "the 

elaborate terraces of Ifugao and Bontoc suggest several centuries of construction" rather 

than millennia. 

After their arrival in the Philippine archipelago in the sixteenth century, the 

Spanish spent some time in the Central Cordillera, primarily in attempts to mine local 

gold deposits and reduce dispersed local populations to aggregated villages (Keesing 

1962; Dozier 1966: 28-32). During the American period, Dean Worcester, Secretary of 

the Interior of the Philippines, organized the Bureau of Non-Christian Tribes in 1901 

(later the Ethnological Survey for the Philippine Islands and then the Division of 

Ethnology) for the purpose of anthropological study and administration of non-Christian 

groups, including the "Igorots" in the Central Cordillera. Although the Division of 

Ethnology was eliminated shortly after Worcester's resignation in 1913, it was 



responsible for stimulating early American research (Hutterer 1978), including Jenks' 

(1905) account of Bontoc lifeways and Cole's (1922) work with the Tinguian. 

The social and material culture of the Kalinga has been documented by cultural 

anthropologists and other researchers (e.g., Bacdayan 1967, 1969; Barton 1949; Dozier 

1966; Lawless 1977; Magannon 1984; Scott 1960; Takaki 1977) as well as by KEP 

ethnoarchaeologists. Linguistic research has been conducted (e.g., Brainard 1991; 

Ferreirinho 1993; Gieser 1958; Himes 1997; Scheerer 1921), although only a word Ust 

(Reid 1971) is available in lieu of a full English-Kalinga dictionary. 

The Kalinga Ethnoarchaeological Project. The Kalinga in the Pasil Municipality 

have been the subject of intensive study by archaeologists since 1973 (Longacre 1974, 

1981; Longacre and Skibo 1994:5). Ethnoarchaeologists have been stationed in several 

Pasil communities: Dangtalan, Guina-ang, and Dalupa. These are villages with 50-90 

households. Residents are primarily subsistence farmers, cultivating rice in irrigated 

terraces and vegetables in swidden and garden plots. Potters live in Dalupa and 

Dangtalan, and continue to produce vessels for household use, exchange, and sale 

(Longacre 1974,1981; Skibo 1994; Stark 1999). 

The largest KEP field season occurred in 1987-88, when Longacre led a team of 

University of Arizona and University of the Philippines students. Census records and 

household inventories of pottery and other material classes were made for Dalupa, 

Dangtalan, and Guina-ang. In addition, several students (Christopher Turner, James 

Skibo, Masashi Kobayashi, and Miriam Stark) conducted individual research projects 

directly relevant to the present study. 



2>1 

Turner initiated research into ceramic breakage and discard patterns through 

questionnaire data, directing the work in Dangtalan himself and administering 

questionnaires in Dalupa through Stark. Although Turner later abandoned the study, 

completed questionnaires are available for 40 of 66 households in Dangtalan and 75 of 79 

households in Dalupa. The data from Dangtalan have been used to address causes of 

ceramic breakage (Tani 1994) and to revise Kalinga ceramic use-life estimates (Tani and 

Longacre 1999), but data from Dalupa remain unpublished. 

Skibo (1992) and Kobayashi (1994,1996) addressed cooking behavior in Guina-

ang and the resulting use alteration of pottery. These researchers brought back 189 used 

cooking vessels, now curated at the Arizona State Museum. Stark worked in Dalupa 

during the 1987-88 season, collecting data on technological change (Stark 1991a), 

economic organization and craft specialization (Stark 1991b, 1994, 1995a), and exchange 

and social boundaries (Longacre and Stark 1992; Stark 1992). 

Previous KEP research provides the context necessary to conduct focused 

research on ceramic discard, midden formation, and post-depositional alteration of 

ceramics. As a result of past research and collections, ceramic manufacture, clay 

procurement, firing methods and temperatures, and use life have been thoroughly studied 

(Aronson et al. 1994; Longacre 1981,1985; Stark 1994; Stark et al. 2000; Tani and 

Longacre 1999). 



From systemic to archaeological context 

This study follows cooking vessels from Kalinga kitchens into midden deposits, 

addressing transformations and sampling issues along the way. Fieldwork was conducted 

in Dalupa by the author and Matthew E. Hill, Jr., during the period February 10-July 1, 

2001. Assistants in Dalupa collected an additional two weeks of data through July 16. 

Data from the 1987-88 field season in Dalupa, Dangtalan, and Guina-ang are included to 

increase the sample of discarded ceramics and to evaluate recent changes in Kalinga diet 

and vessel use. 

Chapter 2 places ceramic vessel ownership and use in the context of diet and 

cooking methods. Household vessel assemblages were documented using an initial 

inventory in February 2001 and a final inventory in June 2001. Diet and cooking 

methods were documented with a weekly questionnaire, administered for 20 weeks and 

covering 3941 meals. Dalupa residents own fewer ceramic cooking vessels than they did 

in 1987-88, and use them less frequently. Metal vessels have almost entirely replaced 

kittoyom, or traditional rice-cooking vessels, and frying pans (salyasi) are commonly 

used to cook meat and vegetables. Oppaya, the traditional ceramic vessel for that 

purpose, were used to prepare less than half of the recorded meals. 

Chapter 3 focuses on the initial entry of ceramics into the archaeological record. 

Overall patterns of ceramic breakage and reuse are described using records of damaged 

vessels from 40 of the 66 households in Dangtalan in 1987-88,73 of the 79 households in 

Dalupa in 1987-88, and 40 of the 71 households in Dalupa in 2001. Dalupa residents 
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reported only 73 damaged vessels in 2001, or 26 percent of the damaged vessels in 

Dalupa in 1987-88. 

Dalupa middens and catchment areas are first described in Chapter 3, based on 

household questionnaires and midden surface transects and maps from 2001. Discarded 

ceramics were deposited outside middens or within household, local, or community 

middens. In 2001, most vessels with known discard locations (73%) were deposited into 

middens, although vessels broken inside houses and vessels broken at water sources 

followed different discard pathways. Vessels were usually discarded at or near the site of 

damage. 

Chapter 4 describes Dalupa midden deposits in greater detail, including their 

distribution, physical and chemical characteristics, and observed disturbance processes. 

Thirteen non-midden soil profiles from within and around Dalupa provide comparative 

information. Twenty-eight active middens in Dalupa were mapped, and their contents 

were recorded using surface transects and ceramic collection units. Test pits were 

excavated in two of these middens for soil sampling and artifact collection. The results 

indicate that Dalupa middens are shallow and subject to frequent disturbance. Inactive 

midden deposits were largely invisible in Dalupa, and older refuse may be buried down 

slope or in the Pasil River. 

Chapter 5 describes the archaeological assemblage as recovered from Dalupa 

middens, following breakage, discard, and cultural and natural disturbance processes. 

Three thousand and one sherds were collected from Dalupa midden surfaces and 

excavation units. Two attributes of the midden ceramics are emphasized: the use-



alteration patterns and the degree of fragmentation. First, use-alteration patterns on 

Kalinga whole vessels are described and compared to patterns on midden sherds. 

Although carbon frequently appears on midden sherds, the sherd size is almost always 

too small to permit vessel function identification based on interior carbon patterns. 

Because sherd size is the primary factor restricting use-alteration in this case, the sherd 

size distribution is discussed in detail and compared to several archaeological examples. 

Sherd size distributions can be associated with known processes of transformation in 

Dalupa. 

Conclusions and implications appear in the last chapter, Chapter 6. In an 

archaeological case, it should be possible to link discarded ceramics with particular areas 

of the site, because midden catchment can be predicted for contemporaneous households. 

Middens are a good context for sampling discarded ceramic assemblages, at least in 

Dalupa in 2001. The variables discussed may help archaeologists model discard in other 

cases. Use-alteration analysis can be used to investigate vessel function on midden 

sherds, although sherds under 16 cm^ are usually too small to show diagnostic carbon 

distributions. Finally, throughout this work, archaeological patterns, such as midden 

attributes and sherd size distributions, are linked to ethnoarchaeologically observed 

processes, contributing in general to midden formation studies. 
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Figure LL Kalinga villages within the Pasil Valley, Kalinga Province, Luzon. 
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Figure 1.2. Map of Dalupa, 2001, by Margaret Beck, Matthew E. Hill, Jr., and Ben Blaza. 
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CHAPTER 2: COOKING VESSELS AND COOKING METHODS 

IN DALUPA, PASIL 

This chapter describes ceramic vessels and other cooking vessels in Dalupa in the 

context of diet and food preparation techniques. Data on household vessel assemblages 

and food preparation in 2001 are compared to data from Dalupa and several other Pasil 

barangays collected during the 1987-88 field season. Ceramic use and ownership 

significantly decreased in the thirteen years between field seasons, due not to a shift in 

diet, but to a shift in cooking techniques. This reduced the sample of broken and 

discarded ceramics for analysis in Chapter 3. 

METHODS 

Household vessel assemblages 

Household vessel assemblages were recorded through the use of two inventories: 

the initial inventory and the final inventory. The initial inventories were started at the 

beginning of fieldwork, and most of them were completed in February 2001. These 

followed the format of previous Kalinga Ethnoarchaeological Project vessel inventories, 

recording the size and type, incised shoulder design {gili), date obtained and potter for all 

ceramic vessels in the house. Also recorded were all metal vessels, including cooking 

pots, coffee pots, and frying pans. Initial inventories were completed for 70 of the 71 

households in Dalupa. The inventories of two households were later removed from 



analysis. In both cases, there was doubt that the inventoried vessels reflected the 

assemblage in use; one family spent almost no time in Dalupa, and the other was living 

primarily in a field house that was not inventoried. 

During the 2001 field season, very few households reported breaking ceramic 

vessels even though they were asked about this on a weekly basis. The final inventories 

were designed to see whether pots had been broken that were not reported. These 

inventories were conducted in June, toward the end of the field season, and concerned 

only the ceramic vessels. The vessels in each category in the house were recounted and 

compared to the totals from the first ceramic inventory. The interviewee was then asked 

about any discrepancies. Final inventories were completed for 68 of the 70 households 

with initial inventories. 

The description of household assemblages below is based on the initial household 

inventories in 2001 for 68 of the 71 households in Dalupa, with corrections from the final 

inventories as necessary. The final inventories indicate that some errors were made in the 

initial counts (see "Notes on Methodology: The Two Inventory Approach" below). The 

final inventories also reveal that some vessels were acquired and discarded in the four 

months after the initial inventories, but these are not included in the analysis. 

Household inventories were completed for 72 households in Dalupa during the 

1987-88 field season, collected by Miriam Stark and her assistants. The original 

completed inventories are on file with Dr. William Longacre, Department of 

Anthropology, University of Arizona. The methodology for the 1987-88 inventories was 

largely the same, except that frying pans and coffee pots were not recorded (Miriam 



Stark, e-mail to Margaret Beck dated February 20, 2002). Maltaba are not listed either. 

Only three of these large metal vats were recorded in Dalupa in 2001, and probably are 

rare in the 1987-88 assemblages as well. 

The extremely low frequency of two reused vessel types (linga and anglan) in 

1987-88 suggest that these ceramic vessels may often have been recorded instead as their 

original type. Interviewees were asked to clearly identify their linga and anglan in 2001, 

but this step may have been omitted in the 1987-88 interviews. 

Vessel volume is discussed below in terms of chupa, a dry measure of volume 

used in Kalinga and elsewhere in the Philippines. One chupa is approximately 350 cc. 

The conversion from chupa to liters is not always straightforward, however. For 

example, a thiee-chupa kittoyom is used for cooking three chupas of dry rice, which 

expands considerably during cooking. The pot volume is therefore approximately 2 liters 

rather than 1050 ml (Tani 1994; 54). For simplicity in this analysis, all volumes have 

been analyzed in chupa units. While actual volume in chupas was recorded for each 

ceramic vessel in the 2001 inventories, only size class was recorded for the metal vessels 

in 2001 and for ceramic vessels in 1987-88. 

Sample forms for the 2001 initial and final vessel inventories appear in Appendix 

A. 

Diet, cooking techniques, and vessel use 

During the 2001 field season, a Kalinga assistant attempted to visit every 

household once a week to record what the family had cooked the previous day and which 



cooking vessels were used. The questionnaire appears in Appendix A. Each survey 

contained zero to three meals and recorded only those meals cooked and eaten in the 

house. Meals not eaten or eaten at a neighbor's house, for example, decreased the 

number of meals in that week's survey. Although there was a space to record snacks, no 

one reported them. 

Data were collected for 20 weeks and 3941 meals. All data weeks cover one 

actual week with the exception of Week 1, which covers the last two weeks of February 

until Friday, March 2. The last week is Week 20, which began Monday, July 9. All 71 

households in Dalupa responded to at least one weekly survey. The average number of 

meals recorded for each household is 56. Two households with only three and six meals 

recorded were eliminated from analysis. The remaining households have 30-63 meals 

recorded. Sixty meals is the theoretical limit for a household in 20 weeks of survey, but 

some households were accidentally asked twice in the same week. 

THE KALINGA KITCHEN IN 2001 

Kitchen equipment 

Skibo (1992:63-77) provides a detailed description of Kalinga kitchens and 

ceramic vessel storage and use from Guina-ang in 1988. Many Dalupa kitchens were less 

traditional in 2001, incorporating more purchased items for cooking and storage. Two 

Dalupa homes are illustrated in Figures 2.1-2.6. Figures 2.1-2.2 depict the exterior and 

kitchen of a "middle class" household in Dalupa. The family subsists primarily on 



cultivated and gathered foods from their own fields and owns livestock. They have 

limited and irregular access to cash and are financially conservative. The home is a 

traditional two-room Kalinga house and the hearth is similar to those illustrated by Skibo 

(1992:Figure 4.6). Many metal and plastic items are visible in the picture of the kitchen 

(Figure 2.2). Kitchens were similar to this one in many Dalupa homes. 

One of the three least traditional homes in Dalupa appears in Figures 2.3-2.5. 

Although this is the extreme end of the continuum in Dalupa, this represents how wealthy 

Pasil families live, and what "upwardly mobile" means in material terms. The gas stove 

in Figure 2.4 appears in perhaps ten percent of Dalupa households. A more traditional 

hearth is located in a separate room on the side of the house (Figure 2.5), referred to as 

"the dirty kitchen" in English. This family had lived in a more traditional house with a 

traditional kitchen in 1999 (Figure 2.6). 

Vessel types encountered during the inventories are listed below in Tables 2.1 and 

2.2, and their frequency in Dalupa households are summarized in Tables 2.3-2.4. The 

majority of ceramic vessels (Table 2.1) in active use, with the exception of water jars 

(immosso), are cooking vessels. Wide-mouthed jars for cooking tipoy (dishes with meat 

and vegetables) are the most frequently used. They are generally termed oppaya, but 

progressively larger sizes have different names {oggan, lalanggan oggan, challay). The 

median Dalupa household owned two oppaya and one oggan in 2001 (Table 2.3). 

Kittoyom, or jars with more restricted necks for cooking rice, are less common. The 

median Dalupa household in 2001 did not own any kittoyom in any size class. Metal 

alternatives to these ceramic types are popular (Table 2.4). Rice is cooked in steel pots 



(carderos), and carderos, aluminum pots (casirola), or wok-like frying pans (salyasi) 

may be used for cooking tipoy. The median Dalupa household owned more metal 

vessels: four small carderos, two medium carderos, one large cardero, one salyasi, and 

a kapatila or metal coffee pot. 

Cracked or worn-out ceramic vessels are reused as either vessels for roasting 

beans, chili peppers, and coffee (linga) or for storing and heating pig food (anglan). 

Median values in Dalupa, 2001, are one linga and no anglan. Some reused vessels 

appeared as flowerpots, which are becoming steadily more popular in Dalupa. These 

were not recorded in the inventories. 

While cracked or broken large vessels are used for storage, storage needs are 

frequently met with other materials. Plastic and metal containers are widely available, if 

heavily reused. Aluminum rectangular tins appear in almost every house, and hold 

everything from dried beans to leftovers to be fed to the pigs. These tins (termed "biscuit 

cans" in the inventories) are originally used for shipping packages of crackers or 

"biscuits" to stores. Plastic jugs for vegetable oil, gasoline, and motor oil are washed and 

used for both liquid and dry storage. In the home where we stayed, drinking water was 

carried from the spring not in a ceramic pot, but in an old motor oil jug. The immosso in 

the house remained stationary and was filled from this jug. 

Ceramic types such as sukong, gusi, amoto, and volnay are falling into disuse 

because there are more readily available replacements. The metal covers sold with steel 

pots or carderos have virtually replaced ceramic pot covers (sukong). Sugar cane wine, 

or basi, is now fermented and stored in plastic containers rather than the large ceramic 



jars (amoto) formerly used. Antique plates, known as banay, are still kept by a few 

families, but many have been sold and are no longer displayed on the wall racks of 

Kalinga houses. 

Of primary interest here are the cooking vessels, and only these will be compared 

between the 2001 and 1987-88 field seasons. Non-cooking vessels such as immosso or 

barmy, or largely abandoned types such as amoto or sukong, are not discussed further. 

Reused types such as linga and anglan are not considered cooking vessels for this 

comparison. 

Meals 

As noted by Skibo (1992:67), the Kalinga in Pasil Municipality generally eat 

three meals a day, fewer when food is scarce, and more when guests are present. Meals 

are served in the kitchen. In many older houses, the kitchen is one of two rooms in the 

house. People sit around the room on the floor or on individual small low benches. In 

newer, larger houses, the kitchen is larger and may contain a long wooden table with 

bench seating. These kitchen tables are similar to picnic tables in parks in the United 

States. In either case, food is served on serving dishes or bowls placed in the center of 

the dining area. Diners have their own plates and bowls. 

Rice is cooked fresh for each meal, and comprises the bulk of the food on the 

table. One or more side dishes, called tipoy, are also served when available. These may 

be beans, vegetables, meat, fish, eggs, or canned goods. The cooking water from boiled 

foods is often served in individual bowls as soup. Salt and small hot peppers (sili) are 
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served along with the meal in many households. These condiments appear in small 

dishes on the table, and people add them to their food as desired. Beverages often do not 

appear with the meal, although coffee is common with breakfast and is served in 

individual cups. Many people drink water after the meal. 

Between meals, in the late morning or afternoon or upon the arrival of guests, a 

snack or mierienda may be consumed. Coffee is almost always served, or another sweet 

drink such as buko (coconut) juice. Foods might include sweetened chaycot (glutinous 

rice) dishes or, in wealthy households, purchased breads or cookies. 

A bowl of water is offered before and after the meal for washing hands. Most 

people eat with their hands, although those who have spent time in lowland areas or 

larger cities prefer forks and spoons. Liquid in individual bowls is drunk directly from 

the bowl. Large serving spoons may be used to transfer food from serving dishes to 

individual plates, or people may help themselves using their hands. Condiments are 

generally added to food by hand. 

Foods served 

Kalinga gathered, cultivated, and purchased foods have been described in detail 

by observers during the 1987-88 field season (Kobayashi 1996; Quimpo-Casteneda 1990; 

Stark 1993:Tables 3.1, 3.2, 3.3). Many of these foods are also frequently consumed in 

Apayao Province to the north and are described further by Grant et al. (1973). The list of 

foods is also very similar to that produced by Kwiatkowski (1998:Tables 6.1, 6.2) for the 



Ifugao to the south, although honey, processed cheese, peanut butter, and goat and turkey 

meat did not appear in Dalupa. 

Tables 2.13-2.18 list foods reportedly cooked during the 2001 field season. 

Following Kobayashi (1996:Table 5.3), side dishes are broken into six categories based 

on the source; (1) swidden foods (such as beans, peas, and some leafy vegetables), (2) 

arboreal crops (such as jackfruit, papaya, and bananas), (3) wild food (such as snails, 

tadpoles, ants, and wild greens), (4) animal meat, (5) horticultural food (recently 

introduced vegetables such as eggplant, tomatoes, and onions), and (6) commercial food 

including canned goods, dried fish, and noodles. 

The boundaries of the commercial food category and other categories are not 

always clear. As residents of Dalupa become more integrated into the cash economy and 

more people move back and forth from the provincial capital of Tabuk, almost any food 

(with the exception of most wild foods) can be "commercial food." A few households in 

Dalupa purchase meat and vegetables from vendors or "walking stores," if not Tabuk, on 

a semi-regular basis. 

Certain foods, on the other hand, are commercial by nature. They may be (1) 

manufactured goods that must be purchased, such as noodles, (2) animal products 

unavailable except through purchase, such as almost all fish, or (3) customarily 

purchased, such as eggs. These foods are listed in Table 2.18. Animal meat has certain 

social and economic (as well as nutritional) implications, and the animal meats that are 

also commercial foods (beef, broilers, and canned meats such as Bounty food, corned 

beef, and meatloaf) are listed instead under "animal meat" (Table 2.16). 



Foods cooked over the entire 20-week period were tabulated (Table 2.23) to 

produce Figure 2.7, which illustrates the contribution of specific foods over the study 

period. Foods were counted once each time they appeared in a meal; it did not matter 

whether they appeared in more than one dish. 3916 foods were counted in 3941 meals. 

The biggest contributors to the diet of Dalupa residents are beans (14%), dried or smoked 

fish (13%), meat from butchered animals (12%), and wild and cultivated greens (10%). 

The category of beans includes fresh and dried white, black, and bagiuo beans; mung 

beans (monggo) were coded separately and appear in another four percent of meals. The 

percentage of meals with meat over the study period is almost certainly inflated by 

election campaigning (see "Seasonal and social variation," below). 

Meat preparation and consumption 

Most households consume meat on an infrequent basis. Traditionally it is 

available only when an animal is butchered, and must be eaten within days. The Kalinga 

do not use methods for preserving meat, such as drying or salting. When this expensive, 

perishable food is served, it plays an important social role. It is still customary to butcher 

an animal for guests, and whether the animal chosen is a chicken, dog, pig, or carabao 

depends upon the number and importance of the guests and the formality of the occasion. 

When large numbers of people are invited to an event, ideally there will be more 

than enough meat to feed the guests. Guests are then sent home with packages of boiled 

meat, and they may carry additional meat for friends and relatives in other towns. As 

much of the animal is distributed as possible; carabao skin, for example, is one item 
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brought home by guests. It reflects poorly upon the hosts when there is insufficient meat 

to distribute or even to feed all of the guests present. 

Meat is normally just boiled when served to large numbers of people. Hundreds 

of people may come from surrounding barangays to attend a wedding or posipos (a party 

for a sick or elderly person), and it is impractical to prepare meat any other way. During 

butchery, the meat-bearing portions are chopped into fist-sized pieces and the meat is left 

on the bone. These pieces are often boiled in large metal vats and then placed on large 

serving plates for guests. 

For smaller groups, meat is prepared in a variety of ways. One common method 

is still to boil it and to serve the cooking water as soup alongside the dish of boiled, 

drained meat. Styles of serving meat from other regions occasionally appear. One 

household in Dangtalan served a delicious curry with carabao meat to select guests at a 

posipos (one of the household members had worked in Saudi Arabia). Several 

households in Dalupa and Dangtalan served fried chicken with flour breading during the 

period of fieldwork. 

Even when most of the meat is boiled, some of the meat may be reserved and 

prepared differently. For example, certain portions of pigs and dogs are grilled (tinuno) 

and served as pulutan. Intestines are used in dinaarden. Methods of meat preparation 

are addressed in more detail in Table 2.21 and Appendix B (Recipes). The manner of 

serving canned meat products is noted in Table 2.16. 
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Seasonal, social, and household variation 

Quimpo-Casteneda (1990:Table 4.1) outlines the seasonal availability of many 

Kalinga foods. Beans and peas are frequently dried and stored, extending their 

availability. Nonetheless, serious shortages of vegetables and rice can occur between 

harvests, and many families lack the cash to heavily supplement their diet with 

commercial foods during these periods 

On the other hand, diet improves in election years during the campaign season. 

Not only are candidates frequently butchering animals and distributing meat during 

campaign events, but it is now also common practice to buy votes. This may have been 

less common in provincial and local elections in 1988. However, every single winning 

candidate in 2001 reportedly purchased votes. We personally witnessed preparations by 

one candidate to buy votes (including borrowing money and counting people on voter 

registration lists to determine how much was needed). One store owner in the nearby 

village of Uma was aware of vote buying in his town, and also observed how much his 

sales increased as people had more money to spend. 

Figure 2.8 tracks two variables—the percentage of meals with only rice and the 

percentage of meals with meat—for the 20-week study period. The first five data weeks 

(from the start of fieldwork until March 30) have the highest percentage of meals 

consisting of only rice. Josephine Bommogas, one of our assistants, explained that this 

was between vegetable harvests. Diet is generally improved for the remainder of the 

field season. 



Sharp spikes of meat consumption appear in weeks 6,9 17, and 20. Week 6 was 

the start of the campaign season, and weeks 6-11 contained multiple campaign events, at 

which meat was served and distributed. Week 9 was the week of the Dalupa fiesta, a 

huge event to which multiple surrounding barangays were invited. A carabao was 

butchered and distributed to Dalupa households. Because of problems with election 

fraud in Pasil Municipality, many winners of municipal elections were proclaimed 

relatively late. The spike in week 17 may be related to a "thanksgiving" party or "blow 

out" given by one of the recently declared winners, a common practice, although our field 

notes do not record an event that week. A winning candidate in Dalupa was not 

proclaimed a winner until July 1 (Week 19). We left Dalupa on July 1 and do not know 

what social events occurred to cause the spike of meat consumption in week 20. This 

candidate may well have thrown a "blow out" to celebrate his recent victory. 

Because these survey data record only meals cooked within households, meat 

must be taken home from an event to appear in the surveys of multiple households. Meat 

is served not only at campaign events but whenever guests are present. However, meat is 

usually only distributed afterward by wealthy people throwing the largest parties, a group 

which includes politicians. Many people consumed meat in the two or three days 

immediately preceding a funeral on February 26, 2001. It is customary to butcher 

animals to feed those paying their respects to the deceased. However, this funeral did not 

cause a spike in week 1, probably because the meat was consumed at the event. 

Aside from special events, households with a higher standard of living consume 

meat on a more regular basis. This meat may be served occasionally at family meals and 



is usually chicken, purchased pork, or canned meat (such as corned beef or meatloaf). 

Such families may also have more guests, to whom they serve meat. For example, 

prominent families in Dalupa pushed for the honor of hosting the bishop when he arrived 

to administer the Catholic sacrament of confirmation in April 2001. 

Sixty-nine families were ranked according to their consumption of meat, fresh 

fish, and items packed in cans or plastic (a quick measure of commercial food) and how 

frequently they were only able to serve rice. Table 2.20 presents the Spearman's rank-

order coefficient for these four categories. Meat consumption and fresh fish consumption 

were positively correlated (0.35). Both meat and fresh fish consumption were negatively 

correlated with the frequency of serving only rice (-0.59 and -0.42, respectively). None 

of the other values were significant at the 0.05 or even 0.10 level. It was surprising that 

the use of packaged commercial products was unrelated to either the purchase of other 

foods, such as fresh fish, or to the ability (or lack thereof) to serve other food besides rice. 

Apparently at least some of these products are affordable enough to appear in a very wide 

range of Dalupa households. 

One final point about meat consumption is worth making. Twelve households 

report consuming meat in at least 20 percent of their meals, up to a maximum of 42 

percent. This group of households includes all of the politicians running in the 2001 

elections (n = 3), all of the local teachers (n = 3), all of the known moneylenders (n = 2), 

and the current barangay captain. 
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Cooking methods and recipes 

Quimpo-Castaneda (1990:105, Appendix H) describes seven cooking methods 

used in several Pasil barangays in 1987-88. These cooking methods were discussed with 

assistant Josephine Bommogas in April 2001 and the definitions were altered to reflect 

their usage in Dalupa in 2001 (Table 2.21). Most of the terms appear to refer to types of 

preparation specific to particular foods. 

The cooking methods in Table 2.21 can be grouped into three types: (1) boiling, 

(2) sauteing or frying in oil, and (3) roasting over a fire. Sauteing or frying in oil occurs 

only in a frying pan or salyasi, and is apparently a recently adopted technique. One 

unfortunate side effect of the use of cooking oil is a significant increase in high blood 

pressure and heart disease among the Kalinga (Margie Malannag [nurse], personal 

communication, Dangtalan, March 2001). 

Recipes are given in Appendix B to give the reader a sense of the composition of 

Kalinga dishes. Many meals consist primarily of one boiled ingredient, served with rice 

and the usual condiments. Other dishes involve combinations of several ingredients. 

Some reveal Ilocano influence, and some rely on commercial ingredients. Most people 

are not able to greatly elaborate upon food preparation, as cash and the growing seasons 

constrain what is available. 

Table 2.23 hsts foods cooked over the entire 20-week period (3916 foods in 3941 

recorded meals) according to the vessel in which they were prepared. As in Figure 2.7, 

foods were counted once each time they appeared in a meal. Foods cooked primarily in 

oppaya include beans, bamboo shoots, jackfruit, kordis (peas), meat, mung beans, 
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mushrooms, snails, and tadpoles. These total approximately 40 percent of the cooked 

foods as reported in the survey data. The other 60 percent consists of foods that are 

frequently, if not exclusively, cooked in a salyasi. Even noodles are usually cooked in a 

salyasr, because they are quick-cooking types, they do not require prolonged boiling. 

Table 2.22 summarizes the frequency of use of five cooking vessel types: 

oppaya, kittoyom, cardero, casirola, and salyasi. The first cardero is the one used to 

cook rice. If a cardero was also used to cook tipoy, it was designated as Cardero #2. 

Carderos have apparently completed replaced kittoyom and were used to cook 

rice in 100% of the recorded meals. In 413 of the meals (11%), rice was the only food 

served. 

When tipoy was prepared, the most frequently used cooking vessel is the salyasi, 

used in 54 percent of meals. In 416 (11%) of the meals, it was used in conjunction with 

an oppaya or another vessel for preparing foods as intum. The oppaya or oggan 

(depending upon the size) was used in 46 percent of meals. Casirola and carderos are 

used much more infrequently for preparing tipoy (2% and 0.3%, respectively). 

Variables influencing household assemblages 

Variables other than cooking habits influence the size and composition of 

household cooking vessel assemblages, both ceramic and metal. Two examples are 

household size and wealth. 

Household size is not correlated with the overall number of pots, but is linked to 

the mean volume of the cooking pots used on a daily basis, with a larger household 



owning larger cooking pots on average (Tani 1994). However, this does not mean that 

larger households have a greater total volume in cooking pots. The total volume of 

ceramic and metal cooking vessels (except frying pans and coffee pots) was calculated 

for each household to provide a measure of the overall size of the cooking vessel 

assemblage (Table 2.8). Total chupas of cooking vessels were calculated for each 

household by multiplying the median volume for each vessel type (Table 2.7) by the 

number of that type. 

The total vessel volume within a household is primarily driven by the number of 

large vessels (11+ chupas) within that household. Vessels larger than 8 chupas are not 

used during daily household cooking, but instead are used to feed larger numbers of 

people during social occasions (Longacre 1981,1985). In 1987-88 in Guina-ang, less 

than one percent of regular household meals used a pot over 8 chupas in size (Tani 1994: 

54). Because the beginning of the large vessel categories {lalaggan oggan, lalaggan 

kittoyom) here is 11 chupas, 11 chupas is used for convenience. In the 2001 data, the 

relationship between total vessel volume (x) and the number of large vessels (y) in a 

household is a strong linear one (y = 0.04x -2.0; = 0.94). 

This would suggest, as Trostel (1994) discovered, that wealth is related to 

assemblage size. Wealthier families, who have greater social obligations and host more 

people at social events, require very large vessels to prepare food for these events. 

Trostel (1994), using data from the 1987-88 season in Dangtalan, found that the total 

volume of both ceramic and metal vessels was correlated with household wealth. 
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although the correlation was stronger with metal vessels. Households with more wealth 

had more large vessels and more metal vessels. 

The economic questionnaires used by Trostel to assess wealth were not 

administered in Dalupa in 2001. Two dietary variables—the percentage of meals with 

meat and the percentage of meals with only rice—were used as proxy measures of 

wealth. In reality, they reflect not wealth as much as the daily standard of living. Some 

families in Dalupa eat well and have a high standard of living compared to others in 

Dalupa, but are known to have large debts to moneylenders. Such large cash debts would 

certainly need to be considered in any assessment of wealth. Trostel (1994) does not 

discuss debt in his analysis of wealth in Dangtalan, but money lending may play a more 

significant role in Dalupa in 2001 than it did in Dangtalan in 1987-88. 

Table 2.11 presents correlations between two assemblage variables (total vessel 

volume and metal vessel volume) and the two dietary variables. The strongest 

correlations are between percent of meals with only rice and either total vessel volume 

(0.19) or metal vessel volume (0.18). Trostel (1994:222) found that metal vessels were 

the best vessel type for predicting wealth in 1987-88. However, these have become 

commonplace in Dalupa in 2001. As more families (including those with the least ability 

to consume food other than rice) acquire more metal vessels, their presence may be less 

significant. 



62 

CHANGES IN HOUSEHOLD ASSEMBLAGES, 1988-2001 

How have household assemblages changed in the 13 years between field seasons? 

Data from the 2001 household inventories (Table 2.3-2.4) can be compared to data from 

Dalupa inventories in 1987-88 (Tables 2.5-2.6). The size of the overall cooking vessel 

assemblage, as measured by the total volume of cooking vessels, appears fairly consistent 

between the two field seasons (Table 2.8). The mean total volume has somewhat 

increased, from 128.5 chupas in 1987-88 to 144.3 chupas in 2001. When ceramic and 

metal vessels are compared separately, however, it is clear that the contribution of metal 

vessels has markedly increased. The mean total volume of ceramic cooking vessels in 

2001 was 83.7 chupas, down from 110.3 chupas in 1987-88 (Table 2.9). The mean total 

volume of metal cooking vessels in 2001 was 60.6 chupas, up from 18.1 chupas in 1987-

88 (Table 2.10). 

The changes are most noticeable in several vessel types. Figure 2.9 compares the 

average number of vessels per household by vessel type between the two field seasons. 

In 2001, there are noticeably fewer oppaya, kittoyom, and lalanggan kittoyom per 

household. Offsetting this are increases in medium and large carderos and small and 

medium casirolas. The limited use of ceramic vessels described above is matched by a 

decrease in ownership in 2001. 

Metal vessels are replacing their ceramic equivalents as part of a larger shift 

towards industrial goods seen in houses and kitchens. But what else is changing about 



Kalinga cuisine? Are the foods themselves changing, or the cooking techniques? Both 

hypotheses are considered below. 

Changes in diet 

Kobayashi (1996:Figure5.10b) calculated the relative frequency of these 6 food 

sources, based on dishes served in 3603 meals (3361 meals from survey data and 242 

observed meals). His data were collected from four weeks of fieldwork in February and 

March 1988 in Guina-ang, another community in the Pasil municipality. He counted 

each side dish separately; for example, if beans were served in one dish and their cooking 

water served as soup, beans were counted twice. He also excluded meals in which there 

was no tipoy. This only affected the survey data, and led to the exclusion of 45 cases 

(1.3% of 3361 meals from survey data). 

Survey data from 2001 were coded in a similar way over a similar period of time 

for comparison. Weeks 1-4 cover the period from February 24 to March 23, 2001 and 

include 751 meals. The original survey methodology differed from that used by 

Kobayashi; foods in the 2001 surveys were recorded as foods cooked in particular 

vessels, rather than side dishes. It is unknown, for example, if boiled beans and bean 

broth were served separately. Kalinga dishes are relatively straightforward, as described 

below, so it is unlikely that one ingredient would appear in multiple side dishes. The 

primary exception is that of the cooking water served as broth or soup. This almost 

always occurs when boiled vegetables are served as intum, in which they are drained and 

then fried in oil with seasonings. To make the 2001 data comparable with the 1988 data. 



it was assumed that items served as intum were served as two side dishes (both cooked in 

oil and as soup). This produced 815 side dishes served during 598 recorded meals. 

Twenty percent (n = 153) of the 751 recorded meals consisted of only rice. 

Figure 2.10 compares the relative frequency of food sources between the field 

seasons, using data in Table 2.19. The two largest differences are in the contribution of 

arboricultural foods (11% lower in Dalupa in 2001) and commercial foods (11% higher 

in Dalupa in 2001). These differences do not necessarily indicate dietary changes over 

time. Dalupa is closer to a road and may well have been more dependent upon 

commercial foods than Guina-ang in 1988. Guina-ang is higher in elevation, which 

might produce some differences in the types and productivity of tree crops. Multi-year 

cycles in arboricultural crops may also affect consumption of these foods. 

Both 1988 and 2001 were election years, which may have elevated meat 

consumption. National and local elections took place in 2001 on May 14. Theoretically, 

survey periods in both years were too early to see increased meat consumption from 

campaign events. However, there was at least one documented campaign rally in Dalupa 

on March 25, 2001, one week before the campaign season legally began. 

One startling difference between the 1988 and 2001 survey periods is the 

percentage of meals consisting of only rice. These made up one percent of meals in the 

1988 survey data, but were 20 percent of recorded meals in 2001. One possible 

explanation is that Kobayashi did not include the poorest families in his 1988 sample (60 

of 102 households in Guina-ang; Kobayashi 1994:129; Skibo 1994:117). All 71 

households in Dalupa were included in 2001, although not every household responded 



every week. Admittedly, February and March seem to have been especially hard for 

residents of Dalupa in 2001, given that the average over the 20 weeks of data is 11 

percent. Variability of side dishes and meat consumption over the study period is 

addressed in more detail in "Seasonal and social variation" above. 

The changes in cooking vessels are apparently not due to changes in the types of 

foods cooked. The relative contributions of different food sources have remained fairly 

stable (Figure 2.10). The two largest differences are in the contribution of arboricultural 

foods (11% lower in Dalupa in 2001) and commercial foods (11% higher in Dalupa in 

2001). Although commercial foods are usually cooked in metal vessels, this 11 percent 

increase does not account for all of the decrease in ceramic vessel use. 

Changes in cooking techniques 

Data on cooking techniques were not collected in Dalupa in 1987-88, but are 

available from another Pasil village, Guina-ang. Figures for vessel use frequency in 

Dalupa in 2001 are in sharp contrast to those presented for Guina-ang in 1988 (Skibo 

1994:117). In 297 episodes of rice cooking, metal vessels were used in 271 (91%). At 

this point, kittoyom were largely but not entirely replaced. In 282 episodes of vegetable 

or meat cooking, ceramic vessels were used in 275 (98%). Ceramic use in Dalupa in 

2001 is less than half as frequent. 

Skibo (1994:123) observes that ceramic vessels are better suited to prolonged 

boiUng than metal vessels, because their lower heating effectiveness means they are less 

likely to boil over. Guina-ang residents also felt ceramic pots were easier to wash than 



metal ones, which were kept shiny and free of all exterior soot. The washing issue has 

been overcome in Dalupa through the application of an ash-water paste on the exterior of 

some metal vessels before use. This paste collects all of the soot and is easily removed 

during washing. The increased suitability of ceramics for prolonged boiling still remains. 

However, only certain foods consumed in Dalupa in 2001 require prolonged boiling. 

Foods primarily boiled in oppaya include beans, bamboo shoots, jackfruit, peas, meat, 

mung beans, mushrooms, snails, and tadpoles. These appear in 40 percent of the meals in 

the 2001 survey data. That is a significant amount, but the other 60 percent of meals 

contain foods that are frequently, if not exclusively, cooked in a salyasi. Even noodles 

are usually cooked in a salyasi. 

Dalupa residents appear to cook as many foods as possible in a salyasi. 

Kobayashi (1994:133) reports that in Guina-ang in 1988, only softer foods such as fish, 

eggplant and greens are cooked in a salyasi. Most "require long-term heating to make 

them soft enough to eat. For example, average heating time is 50 minutes for beans and 

peas {N = 145), 42 minutes for jackfruits (N = 38), 27 minutes for squash {N = 59), and 

29 minutes for potatoes {N = 50)." The two cited examples with lower cooking 

times—squash with 27 minutes and potatoes with 29 minutes—were cooked frequently 

in just a salyasi in 2001 (46% of 127 episodes for squash, and 100% of 6 episodes for 

potatoes). 

Only 40 percent of the diet is tied to the use of ceramic vessels, leaving 60 percent 

open to innovation and the use of metal vessels. Will this system resist further change? 
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Will ceramics be abandoned, and boiling done in metal vessels? Will ceramics be 

abandoned, and boiled foods largely phased out of the diet? 

Trostel (1994:224) predicted that "[a]s the remaining ittoyom in Dangtalan are 

gradually broken, they will be replaced with calderos whenever a caldero can be 

afforded. In ten year ittoyom in Dangtalan will be as rare as thatched roofs are today." 

Thirteen years after his fieldwork, his prediction has come true in the nearby barangay of 

Dalupa. Oppaya may eventually share the same fate. 

NOTES ON METHODOLOGY: THE TWO INVENTORY APPROACH 

For the previous seasons of the Kalinga Ethnoarchaeological Project, all 

households were inventoried once during the period of fieldwork. One of the specific 

goals of the 2001 field season was to track ceramic breakage and discard. Despite 

questioning of households on a weekly basis, very few cracked, broken, or discarded 

vessels were reported. The final inventories conducted in 2001 were an attempt to 

determine how much breakage or discard was going unreported over the course of the 

field season. 

The inventories are time-consuming in many households, in some cases requiring 

an hour or more. A significant portion of the community resisted the idea of a complete 

re-inventory; after all, that information had already been collected. As a compromise, we 

requested a recount of only ceramic vessels in the household. The vessels in each 

category in the house were recounted and compared to the totals from the first ceramic 
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inventory. The interviewee was then asked about any discrepancies. Final inventories 

were completed for 68 of the 70 households with initial inventories. 

The initial and final inventories were approximately four months apart; most of 

the initial inventories were completed in February, and most of the final inventories 

occurred in June. Households were also asked again to summarize all the vessels they 

remembered damaging and/or discarding over the course of our stay. It was hoped that 

counting the vessels might trigger the memory of the respondent. 

The final inventories revealed some errors in the initial inventories. A total of 57 

pots were added to or subtracted from individual household inventories due to these 

errors, and the initial inventories were corrected prior to analysis. Errors in the initial 

inventories were only recorded as such if a clear explanation was provided for the error in 

the final inventory. For example, one respondent admitted to hiding her large vessels 

during the first interview, stating that she hid them because she did not want them to be 

borrowed. (Incidentally, the final inventories and Table 2.12 document what this woman 

knew full well—that many more vessels are "borrowed" than are ever returned.) Some 

large vessels stored under houses were missed during the first inventory. There were also 

several errors in ownership. Several families store their large vessels under a relative or 

neighbor's house, and occasionally those vessels were mistakenly attributed. 

Table 2.12 and Figures 2.11 and 2.12 summarize events that led to differences 

between the initial and final counts. A few notes about the calculations are necessary. 

First, these figures reflect additions to and fluctuations within existing pottery 

assemblages. When inventorying the households of potters, we specifically requested 



that they exclude vessels made for sale or exchange. As a result, 97 new vessels are seen 

entering Dalupa household assemblages, but they are not recorded as leaving the 

assemblages of potters. 

Second, the fluctuations recorded here are probably minimum estimates. In many 

cases, if the count of a vessel type matched between the initial and final inventories, it 

was assumed these were the same vessels. The size and gili were not generally recorded 

again in the final inventory, so vessels could not be matched. The exception to this 

practice was with linga and anglan. These two vessel types were recorded again in full 

and compared to the vessels. This allowed us to see that not only were these vessels 

leaving assemblages and being replaced, but that other vessels in the initial inventories 

were moving into these roles and the resulting vacancies in their vessel categories were 

later filled. 

The ceramic linga present one interesting example of assemblage fluctuation. 

Fifty-four households reported having them in the final inventory. Almost no one 

reported breaking or discarding a linga, but considerable replacement of linga is obvious 

when the inventories are compared. In 21 households, linga appeared in both inventories, 

but at least one of the initially recorded linga had apparently been discarded and replaced. 

In 8 cases, households were without linga in the initial count but acquired them before 

the final count. In one case the linga in the initial inventory had been broken and not 

replaced. Two conclusions can be drawn from this example. First, the use-life of this 

reused vessel type is probably not very long. Second, a lot of discard of old linga went 

unreported, and almost none of the interviewees remembered discarding them when 
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asked during the final inventories. It is possible that linga are essentially disposable, and 

almost no thought is given to their discard. These disappearing linga are among those 

vessels known to have vanished from assemblages without explanation. 

There are some interesting fluctuations within existing pottery assemblages in the 

four months between inventories. 641 vessels were counted in the first inventory, but 

only 82 percent of these vessels made it to the final inventory four months later (Figure 

2.11). Five percent were discarded after being cracked or broken. Another five percent 

were given as gifts or were borrowed. One percent were sold to non-Kalinga traders, 

looking for vessels to sell in antique shops in tourist destinations. Traders from Bontoc 

visited occasionally, with the goal of buying large, old, used vessels to sell in antique 

shops. Several households in Dalupa gladly exchanged some of their lalanggan, usually 

for metal vessels. Two percent were taken to field houses to prepare meals there. Five 

percent disappeared and could not be explained. These probably were discarded, loaned, 

or taken to field houses and then forgotten. 

701 vessels were counted in the final inventory, and 22 percent of these did not 

appear in the initial inventory (Figure 2.12). 14 percent of the vessels were new, recently 

acquired from potters. Two percent were gifts or were loaned items that were returned. 

Very few (less than one percent) came back from the field houses. Six percent apparently 

appeared from nowhere. 

The field house is a potential reservoir of vessels. The effect as shown in Table 

2.12 is modest, but vessels taken to and from field houses may account for some of the 



71 

unexplained fluctuation in household assemblages. Unfortunately, field house 

assemblages were not inventoried. 

The use of the final inventory had several advantages. It allowed errors in the 

initial inventories to be identified and corrected prior to analysis of the data. It also 

provided some information on the completeness of the ceramic breakage and discard 

records, the use-life of reused types such as linga, and the movement of vessels between 

households and field houses and between other households. 

CONCLUSIONS 

The size of the average cooking vessel assemblage, as measured by the average 

total volume of cooking vessels (excluding salyasi) in a household, appears fairly 

consistent in Dalupa from 1988 to 2001. The mean total volume has somewhat 

increased, from 128.5 chupas in 1987-88 to 144.3 chupas in 2001. 

However, when ceramic and metal vessels are compared separately, it is clear that 

the contribution of metal vessels has markedly increased. The mean total volume of 

ceramic cooking vessels in 2001 was 83.7 chupas, down from 110.3 chupas in 1987-88. 

The mean total volume of metal cooking vessels in 2001 was 60.6 chupas, up from 18.1 

chupas in 1987-88. In 2001, there are noticeably fewer oppaya, kittoyom, and lalanggan 

kittoyom per household (Figure 2.9). 

These shifts in what households own are not surprising given what is used on a 

daily basis. Carderos have apparently completed replaced kittoyom and were used to 
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cook rice in 100 percent of 3941 recorded meals. When side dishes were prepared, the 

most frequently used cooking vessel is the salyasi, used in 54 percent of meals. An 

oppaya was only used in 46 percent of meals. In Guina-ang in 1988, ceramics were still 

used for rice cooking in nine percent of episodes, and were used in 98 percent of recorded 

side dish cooking episodes. Ceramic use in Dalupa in 2001 was less than half as 

frequent. 

These changes in the cooking vessel assemblages are probably related to recent 

changes in cooking habits. Although many of the foods consumed and their proportions 

in the diet are similar between 1987-88 and 2001, fewer items are cooked in oppaya. 

Foods requiring prolonged boiling in oppaya appeared in forty percent of recorded meals 

in 2001; other foods are instead cooked in salyasi, casirolas, or another cardero. 

Kittoyom fell out of common use prior to 1987 and carderos were used instead for rice 

cooking; as the kittoyom that remained in household assemblages broke, they were 

apparently not replaced. Large carderos fulfill the same functions as lalanggan kittoyom, 

and are more durable and portable. 

Regardless of the reasons, decreased ceramic use and ownership leads to 

decreased ceramic breakage and discard. As shown in the following chapter, Dalupa 

ceramic breakage rates in 2001 were half of the rates in 1987-88. Because of the small 

sample available in 2001, data from both field seasons are used to describe ceramic 

discard patterns in Chapter 3. 



Figure 2.1. Exterior of a "middle class" home in Dalupa, 2001. 

Figure 2.2. Kitchen of the house in Figure 2.1. 



Figure 2.3. Exterior of a wealthy home in Dalupa, 2001. 

Figure 2.4. Kitchen inside the house in Figure 2.3. 
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Figure 2.5. "Dirty kitchen" with traditional hearth adjacent to the house in Figure 2.3. 

Figure 2.6. The kitchen used by the same family in 1999. 



Figure 2.7. Foods cooked February-July 2001 (3916 foods, 
3941 meals). 
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Figure 2.8. i^eal composition, February-July 2001. 
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Figure 2.9. Average number of vessels per household by vessel type, 2001 vs. 1987-88. 
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Figure 2.10. Relative frequency of food sources. 
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Figure 2.11. Vessels leaving households after initial inventories. 
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Figure 2.12. Vessels entering households between inventories. 
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Table 2.1. Ceramic vessel types. 

Type Size Function 
Oggatit oppaya <2 chupas Cooking tipoy 
Oppaya 2-5 chupas Cooking tipoy 
Oggan 6-10 chupas Cooking tipoy 
Lalanggan 11-25 chupas Cooking tipoy 
oggan 
Challay >25 chupas Cooking tipoy 
Oggatit <2 chupas Cooking rice 
kittoyom 
Kittojom 2-10 chupas Cooking rice 
Lalanggan 11+ chupas Cooking rice 
kittoyom 
Linga Any of the above types/sizes can become linga. Roasting coffee, beans, peppers 
Anglan Any of the above types/sizes can become anglan. Storing and cooking pig food 
Immosso Small, medium, large Water storage 
Sukong Sized to fit cooking vessels. Pot cover 
Gusi Varied 
Amoto Varied Basi fermentation 
Volnay Varied 
Banay varied Antique plates 

Table 2.2. Metal vessel types. 

Type Sizes Description and function 
Cardero Small, medium, large Steel pot. Cooking rice or tipoy 
Casirola Small, medium, large Aluminum pot. Cooking tipoy. 
Salyasi Small, medium, large Wok-like frying pan. Cooking tipoy. 
Kapatila Small, medium, large Coffee pot. 
Maltaba large Metal vat for cooking large amounts. 

Table 2.3. Summary statistics for ceramic vessel types, 2001 field season (n = 68 households). 

Vessel type Mean number per house Median Range 
Oggatit oppaya 0.7 0 0-4 
Oppaya 1.9 2 0-6 
Oggan 1.6 1 0-7 
Lalanggan oggan 0.7 0 0-3 
Challay 0.1 0 0-3 
Oggatit kittoyom 0.1 0 0-2 
Kittoyom 0.1 0 0-3 
Lalanggan 2.3 0 0-16 
kittoyom 
Total of cooking 7.6 7 0-23 
vessels 
Linga 0.9 1 0-3 
Anglan 0.3 0 0-1 
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Table 2.4. Summary statistics for metal vessel types, 2001 field season (n = 68 households). 

Vessel type Mean number per house Median Range 
Cardero, small 3.6 4 0-9 
Cardero, medium 2.3 2 0-8 
Cardero, large 1.1 1 0-4 
Casirola, small 0.6 0 0-5 
Casirola, medium 0.3 0 0-3 
Casirola, large 0.0 0 0-1 
Salyasi 1.5 1 0-4 
Kapatila 1.4 1 0-4 
Maltaba 0.0 0 0-1 

Total of cooking 11.0 10.5 3-26 
vessels 

Table 2.5. Summary statistics for ceramic vessel types, 1987-88 field season (n = 72 households). 

Vessel type Mean number per house Median Range 
Oggatit oppaya 0.6 0 0-6 
Oppaya 3.4 3 0-10 
Oggan 1.6 1 0-8 
Lalanggan oggan 0.6 0 0-4 
Challay 0.3 0 0-5 
Oggatit kittoyom 0.1 0 0-1 
Kittoyom 1.1 1 0-11 
Lalanggan kittoyom 3.0 1 0-15 
Total of cooking 10.5 9 2-29 
vessels 
Linga 0.5 0 0-3 
Anglan 0.3 0 0-1 

Table 2.6. Summary statistics for metal vessel types, 1987-88 field season (n = 72 households). 

Vessel type Mean number per house Median Range 
Cardero, small 3.5 3 0-8 
Cardero, medium 1.1 1 0-4 
Cardero, large 0.6 0 0-4 
Casirola, small 0.0 0 0-1 
Casirola, medium 0.0 0 0-1 
Casirola, large 0.0 0 0-2 
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Table 2.7. Figures for calculating total vessel volume per household. 

Ceramic vessel type Median volume, chupas Metal vessel type Median volume, chupas 
Oggatit oppaya 
Oppaya 
Oggan 
Lalanggan oggan 
Challay 
Oggatit kittoyom 
Kittoyom 
Lalanggan kittoyom 

1.5 
4 
8 
19 
33 
1.5 
7 
19 

Cardero, small 
Cardero, medium 

Cardero, large 
Casirola, small 

Casirola, medium 
Casirola, large 

4 
8 
19 
4 
8 
19 

Table 2.8. Total chupas of all cooking vessels (ceramic cooking vessels, carderos and casirolas). 

Field season Mean Median Range 
2001 (n = 68) 
1988 (n = 72) 

144.3 
128.5 

110.5 
102.5 

12-418.5 
12-424 

Table 2.9. Total chupas of ceramic cooking vessels only. 

Field season Mean Median Range 
2001 (n = 68) 
1988 (n = 72) 

83.7 
110.3 

43 
80.5 

0-345.5 
11-412 

Table 2,10. Total chupas of carderos and casirolas only. 

Field season Mean Median Range 
2001 (n = 68) 
1988 (n = 72) 

60.6 
18.1 

52 
16.5 

8-168 
0-44 

Table 2.11. Correlations between vessel volume and diet. 

X y Regression equation R^ 
Total vessel volume 
Total vessel volume 
Metal vessel volume 
Metal vessel volume 

% of meals with only rice 
% of meals with meat 

% of meals with only rice 
% of meals with meat 

Y =-0.041 ln(x) + 0.30 
Y = 0.024 ln(x) +0.016 
Y = -0.055 ln(x) + 0.32 
Y = 0.049 ln(x)-0.67 

0.19 
0.054 
0.18 
0.12 
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Table 2.12. Differences between initial count (641 vessels in Dalupa) and final count (701 vessels in 
Dalupa). 

Reason for adjustment Effect on house total No. 
New vessels ADD 97 
Loaned items returned; items in household given away* ADD 13 
Vessels brought back from a field house ADD 3 
Vessels that appeared in final inventory and could not be explained by ADD 41 
interviewee 
Vessels reportedly damaged (cracked or broken)** — 40 
Vessels discarded SUBTRACT 31 
Vessels loaned to another household or given away* SUBTRACT 32 
Vessels sold (to non-Kalinga traders, from Bontoc or elsewhere) SUBTRACT 8 
Vessels taken to a field house SUBTRACT 12 
Vessels that disappeared and could not be explained by interviewee SUBTRACT 34 
Vessels that were recorded incorrectly (ownership, number) in initial ADD 40 
interview 
Vessels that were recorded incorrectly (ownership, number) in initial SUBTRACT 17 
interview 
*Unused pots from the potters (even cracked pots suitable for linga) were considered to be new vessels, 
regardless of the sale or exchange mechanisms involved. 
** This does not necessarily affect the count, as some damaged vessels may be kept for linga or anglan, 
flowerpots, or storage. 

Table 2,13. Swidden foods. 

Type Notes 

Ampalaya (pappait) The leaves of the plant are also eaten. 
Amti 
Baguio beans 
Black beans The leaves of the plant are eaten as well as the beans. 
Camote 
Cassava (chinakan) 
Gabi (lidoy, lichoy) The trunk (amlang), leaves, and stems are consumed. 
Ginger {laya) This plant is more commonly grown in Dangtalan. 
Kordis 
Mung beans (monggo, 
balatong) 
Patani 
Pepper (pingwit) Both the peppers themselves and the "tops" (leaves) are eaten. 
Bok choy (petchay) 
Potatoes 
Sayote The leaves of the plant are also eaten. 
Spinach 
Squash 
Watercrest 
White beans (guilas) 
Wombok 
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Table 2.14. Arboricultural foods. 

Type Notes 
Bamboo shoots 

Banana 

Coffee 
Jackfruit {lamka) 

Rattan (pait) 
Papaya 

Bamboo shoots are often sliced very thin and boiled. They may then be 
cooked in oil with seasonings (such as ginger and salt). 
There are several varieties of banana. The fruits of some can be eated fresh, 
while the fruit of others is usually cooked (fried in oil or boiled). Banana 
blossoms and hearts are also eaten. These are boiled and then perhaps cooked 
in oil with seasonings. 
Coffee consumed in Dalupa is grown locally. 
Jackfruit is chopped and boiled, and then may be cooked in oil with 
seasonings. The appearance and taste is somewhat like artichoke hearts. 
The shoots as well as the "tops" (leaves?) are consumed. 
Papaya is usually cooked as a vegetable, boiled and then sometimes cooked in 
oil with seasonings. It is also a popular snack at roadside stands. It is sold 
sliced and served with salt and vinegar. 

Table 2.15. Wild foods. 

Type Notes 
Ants {alagd) 
Allagiya 

Borbortak, volvoltak 

Fern (pak-paho) 
Kalinak 
Kamoteng kahoy 

Kang kong 

Marunggay 

Mudfish ("mad fish") 
Mushroom 
Snail {aggung, taiwan, 
kuhol, lischog) 
Tadpoles ("tad pool") 
Tea 

Paniki 
Pikaw 
Mussels ("shell") 
Ullawis 
Water gourd 
Water lily 

Wild greens 

Wild greens 

Wild greens 
This was described by Kalinga assistants as being long and white, and similar 
to a sweet potato 
Wild greens 

Wild greens 

These are leaves of an unidentified bush, brewed as a tea. One household 
drank this instead of coffee. 

Wild greens 
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Table 2.16. Animal meat. 

Type Notes 
Bat (littalit) 

Beef 

Bird meat 
Bounty food 

Broiler 

Carabao 

Chicken 

Corned beef (rodeo) 

Dog 

Duck 
Meatloaf 

Pork 

At least one household trapped bats outside their house. Skibo (1999) saw 
bats being sold at roadside stands. 
Cattle are raised commercially around Tabuk and beef can be purchased 
there. 
This describes birds hunted locally, rather than consumption of chicken. 
"Bounty food" is one brand of canned food, seen in Manila as well as Tabuk. 
This term could refer to canned meat or a prepared dish including meat, such 
as menudo. 
Chickens raised commercially were termed "broilers." These chickens were 
much fatter than locally raised chickens. Broiler meat is sometimes served as 
fried chicken, as well as boiled meat with broth, 
Carabao are only butchered to feed large numbers of people at important 
events. Guests attending such events usually leave with some of the meat. 
Packages of carabao meat might also be carried to other towns for friends or 
relatives there. 
These chickens are raised locally and referred to in English as the "native 
chickens." Native chickens are also sometimes served as fried chicken as 
well as boiled. 
This canned meat is often referred to in the surveys by the brand name. 
Rodeo. It may be served alone or mixed with other dishes, such as cooked 
beans or vegetables. 
Many households own dogs, often butchered for guests. There are also dog 
farms in Tabuk. Dogs purchased there are tied to the top of the truck for 
travel to outlying towns. 
Ducks are raised by a few households in Dalupa. 
This canned meat is very similar to Spam in appearance and flavor. The 
cylinder of meatloaf is sliced and the slices are fried in oil. 
Pork, like carabao, is generally fed to guests at important events. A pig is 
butchered for a smaller number of guests. Cuts of pork are also sold in Tabuk 
and by female vendors from other towns ("walking stores"). The pork sold 
by vendors in Dalupa consists primarily of chunks of fat, and may be 
prepared as pork adobo. 

Table 2.17. Horticultural foods. 

Im 
Cabbage {repolio) 
Eggplant (talong) 
Onions (yibuyas) 
Tomatoes (camatis) 
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Table 2.18. Commercial foods. 

Type Notes 
Bangus 
Dried fish {bilis, pilis) 
Million fish 
Monamon 
Sardines 
Smoked fish 

Tilapia 

Eggs 

Bihon 
Hobe 

Maggi 

Mikki ("mike pancit") 
Pancit canton 
Squid (pusit) 

This is one variety of fresh fish, available in Tabuk and at roadside stands. 
Dried fish are cooked in a little oil before serving. 
These are very small fish, sold fresh in Tabuk. 
These are very small dried fish. 
Sardines are available canned. 
Some households report consuming smoked fish. It is not clear if this is 
different from dried fish 
Tilapia is another variety of fresh fish. It is sold in Tabuk and at roadside 
stands. One household also has a recently established tilapia farm in Dalupa. 
The fish ponds suffer from a certain amount of "borrowing" and it is not clear 
whether any are currently sold. 
Although households who raise chickens have eggs, they value those eggs as 
potential chickens. Eggs consumed as eggs are purchased. 
This refers to pancit bihon, a white noodle. 
This term, which appears in some of the household surveys, is one brand of 
pancit bihon. 
Maggi is a brand name. When used in the household surveys, it refers to a 
package of wheat flour noodles with a flavoring packet, similar to the ramen 
noodles sold in the U.S. 
This is a yellow noodle. It is often mixed with beans, monggo, or sardines. 
This is another type of noodle. 
Squid is available canned. Pusit is the Tagalog term and appears on the can. 

Table 2.19. Percentages of foods in tipoy, February-March. 

Field season Swidden Arboricultural Meat Wild Horticultural Commercial 
1988* 58.8 14.1 2.4 5.9 8.2 10.6 
2001 61.3 3.1 6.3 4.8 3.3 21.2 
difference 2.5 -11.0 3.9 -1.1 -4.9 10.6 
* estimated from Kobayashi (1996:Figure 5.10b). 

Table 2.20. Spearman's rank-coefficient values for four food categories. 

Meat rank 

Meat rank 
Fresh fish rank 
Can and plastic 
rank 
Only rice rank 

Fresh fish rank 

0.35 

Can and plastic 
rank 
0.20 
0.10 

Only rice rank 

"^039 
-0.42 
-0.20 
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Table 2.21. Cooking methods listed by Quimpo-Casteneda as used in Dalupa, Pasil Munipality, Kalinga 
Province (Beck field notes, p. 111). 

Cooking method Description 
intum Fried or sauted in oil. Items are often boiled first. 

This is also called inintom (Quimpo-Casteneda) 
nilanaw plain boiled, no salt 
bfinotatta This describes beans cooked with salt and oil in a 

pot only. The beans are not ground. This includes 
any kind of bean (monggo, black bean, etc.). 

nilambong [Ilocano] cooked with water, salt, and vetsin [monosodium 
glutamate]; similar to bfinotatta except that it 
includes food other than beans 

sinihaw [Tagalog] meat cooked over a fire; also called timno 
[Ilocano] 

nilupa ground monggo beans mixed with gabi leaves 
during cooking 

niledled ground monggo beans cooked without salt 

Table 2.22. Frequency of use of cooking vessels. 

Vessel type Number of meals Percent of meals 
Oppaya/oggan 1810 45.9% 
Kittoyom 0 0% 
Cardero 3941 100% 
Cardero #2 13 0.33% 
Casirola 93 2.4% 
Salyasi 2112 {intum, n = 416) 53.6% 



Table 2.23, Foods cooked in four cooking vessel types. 

FOOD OPPAYA SALYASI CARDERO CASIROLA TOTAL 
alaga alaga 19 48.7% alaga 15 38,5% alaga 1 2.6% alaga 4 10.3% 39 1.0% 

ampalaya ampalaya 6 7.7% ampalaya 71 91,0% ampalaya 1 1.3% 0,0% 78 2.0% 
bagoong 0.0% bagoong 4 100.0% 0.0% 0.0% * 4 0.1% 

bamboo shoot bamboo shoot 15 93.8% bamboo shoot 1 6.3% 0.0% 0.0% 16 0,4% 
banana banana 2 16.7% banana 10 83.3% 0.0% 00% 12 0,3% 

banana blossom banana blossom 14 37.8% banana blossom 22 59.5% 0.0% banana blossom 1 2.7% 37 0,9% 
banana heart banana heart 3 33.3% banana heart 6 66.7% 0.0% 9 0,2% 

beans beans 536 98.9% beans 1 0.2% beans 2 0,4% beans 3 0.6% 542 13,8% 
Bounty food (canned) 0.0% Bounty food (canned) 3 100,0% 0,0% 0.0% 3 0.1% 

cabatiti cabatiti 3 25.0% cabatiti 8 66.7% 0,0% cabatiti 1 8,3% 12 0.3% 
camote camote 3 30.0% camote 7 70.0% 0,0% 0,0% 10 0.3% 
cassava cassava 2 100.0% 0,0% 0,0% 2 0.1% 
cicada cicada 1 100.0% 1 0.0% 

chaycot 0.0% 0.0% chaycot 1 100,0% 0,0% 1 0.0% 
coconut milk coconut milk 5 71.4% coconut 2 28.6% 0,0% 0,0% 7 0.2% 

coffee coffee 1 100.0% 0.0% 0,0% 0.0% 1 0,0% 
corned beef corned beef 1 12.5% corned beef 7 87.5% 0,0% 0,0% 8 0,2% 
dried fish 0.0% dried fish 463 100,0% 0,0% 0,0% 463 11,8% 

egg egg 3 2.6% egg 108 94,7% 0.0% egg 3 2.6% 114 2.9% 
eggplant eggplant 1 3.0% eggplant 31 93.9% 0,0% eggplant 1 3.0% 33 0.8% 

fish fish 51 43.2% fish 51 43,2% fish 1 0,8% fish 15 12.7% 118 3.0% 
frog 
gabi gabi 10 90.9% 

frog 3 100,0% 0.0% 
gabi 1 

0.0% 3 
11 

0.1% 
0.3% 

ginger 0.0% ginger 7 100,0% 0,0% 0.0% 7 0.2% 
greens greens 130 34.8% greens 237 63,4% greens 1 0,3% greens 6 1.6% 374 9.5% 

jackfhiit jackfhiit 65 90.3% jackfhiit 3 4.2% jackfruit 2 2,8% jackfiTiit 2 2.8% 72 1.8% 
kordis kordis 96 93.2% kordis 5 4,9% 0.0% kordis 2 1.9% 103 2.6% 

leafy vegetables leafy 21 13.6% leafy 130 84.4% 0.0% leafy 3 1.9% 154 3.9% 
marrow 0.0% marrow 2 100.0% 0.0% 0.0% 2 0.1% 

meat meat 430 92.9% meat 16 3.5% meat 2 0.4% meat 15 3.2% 463 11.8% 
meat loaf meat loaf i 4.5% meat loaf 21 95.5% 0.0% 0.0% 22 0.6% 
monggo monggo 150 100.0% 0.0% 0.0% 0.0% 150 3.8% 

mushroom mushroom 28 75.7% mushroom 8 21.6% 0,0% mushroom 1 2.7% 37 0.9% 
noodles noodles 42 29,0% noodles 88 60.7% 0,0% noodles 15 10.3% 145 3.7% 
onion onion 1 10.0% onion 8 80.0% 0,0% onion 1 10.0% 10 0.3% 
paniki paniki 1 100.0% 0.0% 0,0% 0.0% 1 0.0% 
papaya papaya 15 45.5% papaya 18 54.5% 0.0% 0.0% 33 0.8% 
patani patani 4 100.0% 0.0% 0.0% 0.0% 4 0.1% 
patola 0.0% patola 7 87.5% 0.0% patola 1 12.5% 8 0.2% 
pepper 0.0% pepper 3 100.0% 0.0% 0.0% 3 0.1% 
petchay petchay 13 11,7% petchay 94 84.7% petchay 1 0.9% petchay 3 2.7% 111 2.8% 



Table 2.23, continued. 

FOOD OPPAYA SALYASI 
pinkabet 0.0% pinkabet 
potato 0.0% potato 
rattan rattan 2 100.0% 

sardines sardines 7 5.6% sardines 
sayote sayote 13 10.7% sayote 
shell shell 2 33.3% shell 

smoked fish 0.0% smoked fish 
snail snail 143 73.0% snail 

squash squash 62 48.8% squash 
squid squid 1 33.3% squid 

tadpoles tadpoles 7 63.6% tadpoles 
tea 0.0% 

tipoy tipoy 3 75.0% 
tomato 0.0% tomato 

water gourd 0.0% water gourd 
Youngstown (canned meat) 0.0% Youngstown 

intum 

CARDERO CASIROLA TOTAL 
2 100.0% 0.0% 0.0% 2 0.1% 
6 100.0% 0.0% 0.0% 6 0.2% 

0.0% 0.0% 0.0% 2 0.1% 
116 93.5% 0.0% sardines 1 0.8% 124 3.2% 
108 88.5% 0.0% sayote 1 0.8% 122 3.1% 
3 50.0% 0.0% shell 1 16.7% 6 0.2% 
42 100.0% 0.0% 0.0% 42 1.1% 
43 21.9% snail 2 1.0% snail 8 4.1% 196 5.0% 
58 45.7% 0.0% squash 7 5.5% 127 3.2% 
2 66.7% 0.0% 0.0% 3 0,1% 
3 27.3% 0.0% tadpoles 1 9.1% n 0,3% 

0.0% 0.0% tea 3 100.0% 3 0.1% 
0.0% 0.0% tipoy 1 25.0% 4 0.1% 

40 100.0% 0.0% 0.0% 40 1,0% 
5 100.0% 0.0% 0.0% 5 0,1% 
1 100.0% 0.0% 0.0% 1 0.0% 

3917 
416 
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CHAPTER 3: CERAMIC DEPOSITION INTO MIDDENS 

Midden ceramics are often targeted for analysis for several reasons. First, the 

accumulation of discarded vessel fragments is one line of evidence for site occupation 

span (e.g., Varien and Mills 1997; Pauketat 1989). Second, if a refuse deposit can be 

linked to a source area, its ceramics suggest the activities that may have occurred in a 

particular area within the site (Blitz 1993). Third, because many more vessels break than 

are preserved in de facto assemblages, midden contexts may contain a broad and perhaps 

representative sample of vessels from the systemic assemblage (Craig and Wallace 1992; 

Mills 1989). For all of these applications, it would be useful to know what portion of the 

systemic assemblage is represented by the midden sample, and how midden ceramics are 

spatially related to their source. 

This chapter focuses on the final discard of ceramics within Kalinga midden 

deposits, and places ceramic discard within the context of settlement discard patterns and 

midden formation. Household discard and midden formation are discussed first, 

followed by a discussion of ceramic breakage and discard. Although ceramic discard and 

midden formation intersect, the two are separate processes. Discarded ceramics often do 

not end up in midden environments or even within settlement boundaries (Deal 1985, 

1998; DeBoer and Lathrap 1979; Hayden and Cannon 1983; Kamp 1991; Sutro 1991), 

although the extent of deposition outside middens and/or settlements has not previously 

been quantified. Such quantification is possible using information on individual ceramic 

breakage and discard episodes from the 2001 field season in Dalupa. This allows a 
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description of the relationship between midden ceramics and the population of discarded 

ceramics. 

The significance of discard patterns 

As is often pointed out, assemblages in archaeological contexts differ from their 

parent assemblages in systemic contexts (Schiffer 1972). Objects do not enter the 

archaeological record as a set of associated items, but are intentionally or unintentionally 

discarded at different rates and in different places. Several authors (Schiffer 1972,1987; 

Deal 1985; DeBoer and Lathrap 1979; Mills 1989) have outlined stages and/or processes 

in the life cycle of material culture that contribute to variation within systemic contexts 

and between the systemic and archaeological contexts. These are summarized in Figure 

3.1, focusing on the type 1 processes (DeBoer 1983) transforming a behavioral 

assemblage into a discard assemblage. Type 2 processes involve transformations from 

discard to archaeological assemblages. 

Discard is a primary sampling gateway through which assemblages in the 

systemic context must pass. A considerable amount of the archaeological record is 

purposefully discarded trash (Schiffer 1987:47), and the decisions people made during 

discard affect what can be found in trash deposits, what condition the objects are in, and 

how well the range and number of different material objects is represented. 

General waste disposal patterns are significantly affected by the density of 

settlement and the length of occupation. Primary refuse, discarded where the activity 

took place, is more likely during brief occupations with activities conducted outside of 
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enclosed areas (Murray 1980; Schiffer 1972, 1987). Refuse moved away from the use 

location for disposal is termed secondary refuse (Schiffer 1972, 1987). Secondary refuse 

may be casual, but tends to become more formalized with increasing population density 

(Wilson 1994:57-58). 

Ceramics are often associated with sedentary horticulturalists (Arnold 1985; 

Hoopes and Barnett 1995:2), although exceptions include the Seri in coastal Sonora, 

Mexico (Bowen 1968; Kroeber 1931) and early ceramic producers in North America 

(Reid 1984; Sassaman 1993). Accordingly, the ethnoarchaeological study of ceramic 

discard has occurred in settings with high levels of secondary refuse disposal. 

Ceramic discard and household discard: previous research 

The following ethnoarchaeological works were consulted for descriptions of 

ceramic breakage, reuse, and discard: Arnold 1988, 1990,1991; Bankes 1985; Calder 

1972; David 1972; David and Hennig 1972; Deal 1985,1998; Deal and Hagstrum 1995; 

DeBoer 1974; DeBoer and Lathrap 1979; de la Torre and Mudar 1982; Foster 1960; 

Longacre 1981,1985; Nelson 1985,1991; Okpoko 1987; Pastron 1974; Stanislawski 

1969; Weigand 1969. Some additional studies address ceramic discard as one aspect of 

overall waste disposal and site formation in village settings (Hayden and Cannon 1983; 

Kamp 1991; Kramer 1982; Murray 1980; Siegel and Roe 1986; Sutro 1991). Taken as a 

whole, this body of work provides both a detailed understanding of processes affecting 

one artifact class and a broader view of ceramic discard within household discard 

behavior. 



95 

One major approach in the literature is to isolate ceramics within the systemic 

context, and focus on variables influencing assemblages in the archaeological context. 

Mills (1989:Table 2) lists eight factors in systemic context that significantly affect the 

formation of archaeological ceramic assemblages: starting assemblage size, starting 

assemblage content, breakage rates, abandonment rates, curation rates, replacement rates, 

stage in the cycle of the domestic group, and reoccupation rates. Of these eight factors, 

breakage rates, as measured by vessel use life, have received the most attention (David 

1972; David and Hennig 1972; DeBoer 1974; DeBoer and Lathrap 1979; Foster 1960; 

Hildebrand and Hagstrum 1999; Longacre 1985; Mills 1989; Nelson 1991; Shott 1996; 

Tani 1994; Tani and Longacre 1999; Varien and Mills 1997; Varien and Potter 1997). 

Use-life studies address several specific problems in archaeological interpretation. 

First, those who hope to compare assemblages from different sites must control for 

variation in assemblages introduced only by the length of occupation. Such variation is 

caused by different use-lives and discard frequencies of different items of material 

culture, and produces what is known as the Clarke effect (Schiffer 1975, 1987; see also 

de Barros 1982; DeBoer 1985; Mills 1989; Shott 1989; Schlanger 1990). Second, discard 

frequencies of particular artifact classes are useful for archaeologists hoping to derive 

population or occupation length estimates from the amount of trash at a site (Foster 1960; 

Cook 1972; Pauketat 1989; Varien and Mills 1997; Varien and Potter 1997). 

Causes of vessel failure are also addressed as a component of vessel breakage 

rates and use life. The earliest approaches to this topic present a laundry list of accidents 

that befall ceramic vessels (Calder 1972; Foster 1960; Pastron 1974; Weigand 1969). 



These authors took a prosaic view of pottery breakage, observing only that "most pottery 

would endure considerably longer than it does if treated more delicately" (Pastron 

1974:109) and that breakage rates are probably higher in societies with domestic animals 

(Foster 1960:608). With a few exceptions (Deal 1998; Hildebrand and Hagstrum 1999; 

Tani 1994), authors no longer list and/or quantify how individual pots are broken; instead 

they describe general correlations between use-life and other variables such as vessel 

size, clay and temper attributes, and function (Arnold 1985; Arnold 1988, 1991; DeBoer 

1985; Nelson 1985; Shott 1996). Arnold (1985: 152-156) reviews general principles 

affecting pottery breakage rates. 

Reuse interrupts the discard of vessels unsuitable for their original purpose and 

alters when and where vessels, and even pieces of the same vessel, are discarded. Varien 

and Mills (1997:159) accept it as one of the factors distinguishing accumulation from 

discard, but it is a poorly investigated phenomenon, and as such, difficult to model. To 

date, we have an understanding only of the range of uses possible for worn out and 

broken vessels (Deal and Hagstrum 1995). The degree of reuse varies markedly between 

ethnoarchaeological cases. Among the Huichol, "seldom does a broken ceramic item 

reach the trash heap in a form which could be completely restorable. Parts are 

cannibalized [for other purposes] long before it is discarded" (Weigand 1969:24). The 

Kalinga are towards the other end of the reuse spectrum, as discussed below, reusing only 

some whole or mostly whole vessels. 

While some research addresses ceramics exclusively, other studies place ceramic 

discard within the context of household discard. Deal (1985, 1998) and other authors 
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(Hayden and Cannon 1983; DeBoer and Lathrap 1979; Kamp 1991; Sutro 1991) provide 

some generalizations about where discarded ceramics are placed in the community and/or 

the surrounding area. Those observations tend to remain fairly general except where 

refuse has been collected and quantified within units or mapped (Arnold 1990; DeBoer 

and Lathrap 1979) or questionnaire data are available for a large sample of households 

(Deal 1985,1998; Hayden and Cannon 1983). 

The most detailed studies of ceramic discard and waste disposal in general were 

conducted by the Coxoh project, working in three Maya communities in 1977 and 1979 

(Deal 1985,1998; Hayden and Cannon 1983). Deal (1985; 253, 259, 261) separates 

discard into three processes: provisional discard, which is temporary storage for 

potential later use or discard, maintenance disposal (primarily disposal of sweepings 

from livings areas) and permanent discard or dumping. 

The work of Hayden and Cannon (1983) comes closest to studying village midden 

formation, although they focused on the waste disposal patterns of households and not the 

evolution of particular deposits. They used questionnaires and limited observation to 

track several classes of refuse, including ashes, house sweepings (such as food 

preparation waste), pottery, and bone. Small casual trash, including pottery fragments, is 

often worked into the garden area or burned in the patio, while bones are thrown outside 

for the dogs. Vessels or vessel fragments may be left in or around the house and possibly 

reused. Final discard options include dumping in discrete locations within and around the 

community and burial in pits. 
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Previous research on ceramic discard has taken both detailed and broad 

perspectives, focusing on discard rates but also stepping back to view ceramic discard 

within the context of household discard and settlement discard patterns. Whether specific 

or broad, much of this work has been directed toward outlining the processes involved 

and developing general principles useful for archaeological interpretation. Arguably, 

these general principles are now well covered in the literature, and it may be time to 

attempt to answer more specific questions. For example, what percentage of discarded 

ceramics end up in various contexts within and around a settlement, and why? What 

determines the catchment area of particular refuse deposits? Are there cross-cultural 

patterns that suggest where a particular household's ceramics should go? The larger 

questions posed above cannot be completely answered now, but data from the Kalinga 

Ethnoarchaeological Project make some response possible. 

HOUSEHOLD DISCARD AND MIDDEN FORMATION 

Midden deflnition 

A midden is a formal concentration of secondary refuse (Needham and Spence 

1997; Wilson 1994; see Chapter 1, this volume). A "formal" concentration is agreed 

upon by area residents, and evidence of this agreement is repeated deposition into the 

midden, often by multiple households. The Kalinga term for both piles of trash 

(middens) and pieces of trash is aggil. 
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Trash is continually left in other locations besides middens, including along paths, 

in plazas, at water sources, and in countless other locations. This is generally primary 

refuse. An individual may drop a candy wrapper on the ground after consuming the 

contents (an example of "in transit" refuse; see Wilk and Schiffer 1979; Schiffer 

1987:64), or kick sherds to the side after dropping a ceramic pot on a path or at the 

spring. These deposits were not considered to be aggil by Dalupa residents, although 

they contained pieces of trash. To be aggil, trash deposits apparently had to be the result 

of deliberate and repeated disposal events. 

Identified middens or aggil in Dalupa exhibited some continuity in deposition. 

Surface scatters that could not be relocated were not considered middens, by either the 

authors or our Kalinga assistants. Trash was placed in middens more than once and, in 

many cases, by more than one household. There was therefore some visible agreement 

between community members about appropriate discard locations, or at least no 

opposition to a neighbor's decision about midden placement. The willingness to follow 

another's lead in discard location has been termed the "Arlo Guthrie trash-magnet effect" 

(Wilk and Schiffer 1979). 

Other ethnoarchaeological studies have suggested that refuse disposal into certain 

settings is a less formal discard pathway than disposal into middens. These "informal" 

settings include rivers, streams, or ravines, streets or alleys, around the peripheries of 

houses and in open lots (Hayden and Cannon 1983; Kamp 1991; Kramer 1982). In 

Dalupa, all repeatedly used discard locations with visible accumulation were considered 

formal accumulations of secondary refuse , and therefore middens. For example. 
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throwing refuse over terrace edges into heavy vegetation was a popular discard method 

that produced midden deposits. One Dalupa midden was located within a natural wash. 

Numerous middens, as described below, were adjacent to houses and used by only one 

household. 

Methods 

In the original research design, the analysis of household waste streams and 

midden formation in Dalupa was based on interview data from all households, direct 

observation of discard in a sample of households, and direct observation of discard into 

middens. Studies of U.S. household waste disposal conducted by the Garbage Project at 

the University of Arizona indicated some bias in both informant response and direct 

observation of refuse, suggesting that both techniques should be used to produce a more 

accurate picture (Rathje 1978,1979, 1984a, 1984b). However, direct observation of 

waste disposal was reportedly nonreactive; that is, known observation does not appear to 

affect discard behavior, except in "very socially sensitive" areas "such as alcohol 

consumption" (Ritenbaugh and Harrison 1984:69). Direct observation of discard into 

middens proved to be highly reactive in Dalupa. On more than one occasion, residents 

walked away or attempted to sneak refuse into a midden upon discovering the presence of 

ethnoarchaeologists. As a result, households could only be associated with particular 

middens through questionnaires. 

The data on midden use and contents in Dalupa in 2001 come from two primary 

sources: household questionnaires and midden surface transects and maps. As part of 
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the household questionnaires, administered during the period February 24-July 16, 2001, 

households were asked once a week "What did you put in the trash (aggil) yesterday? 

Where did you put it?" This question was oriented toward formal discard in defined 

middens or aggil rather than casual discard throughout areas used by village residents. 

The attempt to define and delinate middens in Dalupa began during mapping of 

the village. Visible accumulations of trash were mapped along with terraces, houses, and 

other structures, and locations reported in the ongoing household questionnaires were 

checked to ensure that deposits were not overlooked. Forty accumulations were 

identified and assigned arbitary, consecutive numbers. 

The next step was to relocate and record these trash accumulations. Of the 

original 40, ten were considered unworthy of further investigation. Five of the ten were 

surface scatters of trash that were later removed and could not be relocated. One 

consisted only of trash thrown away elsewhere and redeposited by water. One was an old 

midden that was not currently in use; another was an old house lot that our assistant 

insisted was not a midden, although it was mapped as such in 1988. One was located on 

an extremely steep slope, and the last was composed entirely of animal manure (attay) 

that had been swept up from the surrounding area. 

The midden numbering system was altered slightly during reinvestigation to 

better reflect actual midden boundaries. Two middens (middens 18 and 35) were 

combined to produce one midden (midden 18+35). One midden (midden 24) was 

divided into two trash concentrations because of its size (midden 24 east and midden 24 

west). 



The completed map of Dalupa, including active midden deposits, appears in 

Chapter 1. Of the 30 active middens defined, two could not be further investigated 

because of the absence of landowner permission. The remaining 28 middens were 

mapped, including midden boundaries and the locations of systematic cores to determine 

depth. 

The surface contents were recorded in measured surface transects. Each item or 

fragment of item was counted within the surface transect. Some materials were 

extremely fragmentary and difficult to count, including charcoal, rice chaff or chugi, and 

bamboo and wood fragments. These material types were recorded only as present and 

not included in the artifact count. Items were identified as specifically as possible (e.g., 

plastic toy truck, cloth pants, glass whisky bottle), but often only the material type (e.g, 

plastic, cloth, glass) could be identified. The identification was the same for whole and 

fragmentary items. For example, a piece would be coded as a flip-flop or senilas whether 

it was a complete flip-flop or an identifiable fragment of one. 

Responses to the weekly household questionnaires were monitored during 

fieldwork. Each reported discard location (e.g., "behind the house of Mrs. Guinapon") 

was checked to make sure it had been identified and mapped. It was then matched with 

the corresponding midden number. This produced an estimate of how many households, 

and which households, used a particular midden. 

Almost all recorded discard took place at defined middens, suggesting that only 

the removal of collected household refuse was reported. For example, some households 

kept metal cracker tins in the house as wastebaskets, and reported where the contents 
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were dumped. Much primary and in transit refuse apparently went unreported. No one 

reported throwing candy wrappers along the path or discarding individual shampoo 

containers at springs or faucets, although these materials were frequently observed in 

these locations. 

Midden contents 

If a midden is a formal concentration of secondary refuse, what is refuse? In 

general, refuse is material that is not currently useful to a particular household, will not 

be reused by that household, and is dumped elsewhere. Table 3.1 summarizes the 

categories of aggil recorded in surface transects, and Table 3.2 lists items reported as 

discarded in the weekly household questionnaires. 

The treatment of leftover food (navanglos) is a striking difference between 

discard behavior in the United States and in Dalupa. The Garbage Project at the 

University of Arizona has documented the frequent appearance of food in trash cans and 

landfills in the United States (Rathje 1984a, 1984b). In Dalupa, people or animals 

apparently consumed all food before it could be thrown away. No food prepared for 

human consumption was reported as discarded in aggil (Table 3.2), with the possible 

exception of bagiuo beans, cabbage, and patani (winged peas). It is unclear from the 

informant responses whether the discarded material was edible or whether it was a 

byproduct of food preparation. No edible food was encountered in the surface transects. 

Byproducts from food processing (including rice chaff or chugi, bean and pea pods, and 

fruit and vegetable peelings) did appear in some middens. 
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The First Principle of Edible Food (Rathje 1984a: 18) predicts that the fairly 

repetitive nature of the Kalinga diet should maximize the use of leftovers and reduce food 

loss. Differences in food supply, diet, and animal husbandry also contribute to 

differences in food discard between Dalupa and communities in the United States. At 

least occasional food shortages were documented for many Dalupa households during the 

2001 field season; of 3941 recorded meals, 11 percent consisted only of rice. These 

insufficient meals were distributed unevenly by season and between households. Some 

sharing of prepared food was observed between extended family members and neighbors, 

helping to alleviate shortages and avoid food waste. Many households also raise 

domestic animals, and these rely almost exclusively on leftover cooked food and 

byproducts from food processing. Kamp (1991:26) observed a similar lack of food in 

refuse on one Syrian village, attributing it to the feeding of animals. If a household does 

not own domestic animals, byproducts from food processing will be deposited in the 

midden. Most of these materials will be eaten by roaming dogs, pigs, and chickens if 

exposed on the surface. 

Midden characteristics 

The measured 28 active middens occupy roughly 8.5% of the residential space in 

Dalupa (3468 of 40,800 square meters). Residential space was defined as the area of 

Dalupa containing houses, excluding rice fields, field houses, and one outlying 

household. 



Midden deposits in Dalupa are generally shallow. Maximum depths, as 

determined by hand coring, ranged from 2-44 cm in depth below the surface (median 

value of 15.5 cm). Coring tends to underestimate depth, because the collected soil is 

compacted as the corer is pushed into the ground. Test units in Middens 1 and 9 found 

cultural materials extending to depths of 40 and 58 cm below the surface, respectively. 

Cores in the same locations indicated depths of 23 and 44 cm. Middens 1 and 9 appeared 

only 58-76 percent as deep when measured in cores. Nevertheless, the cores indicate that 

many middens had deposits within only 5 cm of the surface, and there are apparently no 

deposits in Dalupa approaching 1 m in depth. 

In Dalupa, middens have greater artifact diversity and density than primary refuse 

deposits alongs paths and at springs. Diversity is measured here as richness, or the 

number of artifact classes in an assemblage (Jones et al. 1983; Kintigh 1984). Density is 

calculated as the number of artifacts per square meter in measured surface transects. 

Figures 3.2 and 3.3 compare diversity and density for middens and primary refuse 

deposits (see Tables 3.3 and 3.4 for data). Middens have greater artifact diversity than 

primary deposits (median values of 33.5 and 11.5 artifact classes, respectively), and 

exhibit much higher artifact densities when compared to primary deposits (median values 

of 7.7 and .13 artifacts/m^, respectively). The only primary deposit with a significant 

artifact density is the spring (2.3 artifacts/m^), which is a site for several specialized 

activities including bathing, laundry, and dish washing. 
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Midden types and household discard 

The 28 active, investigated middens in Dalupa can be broken down into four 

types, based on responses to the weekly household questionnaires. The first type 

includes active middens that no one reported using in the weekly questionnaires (Table 

3.5). These middens are referred to as "unreported." Residents were observed adding 

trash to two "unreported" middens. Although these middens are not discussed further 

below, they serve as a reminder of the limitations of the questionnaire data. 

The remaining 26 middens are divided into three categories: (1) household, (2) 

local, and (3) community. Household middens (Table 3.6) are used by only one 

household. Local middens (Table 3.7) receive contributions from two to five households, 

and community middens (Table 3.8) collect refuse from six or more households (range of 

eight to 19 households in the Dalupa sample). The number of contributing households is 

a good predictor of the number of contributing people, as demonstrated by the linear 

relationship between the two variables (y = 6.1 x - 1.9; r^ = .96). Household size in 

Dalupa ranges from one to 12 people, with a mean of 5.4 and a median of 5. These 

differences in household size seem to average out among the contributing households to a 

midden. 

Figures 3.4-3.6 illustrate differences in artifact density, midden area, and artifact 

diversity between household, local, and community middens. Median values for density 

(7.0, 8.0, and 15.6 artifacts per square meter) and area (85,151, and 153 square meters) 

increase with increasing numbers of contributing households, although there is 

considerable overlap in the distribution. These variables are probably affected by 
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differences in topography around Dalupa, because a greater slope will increase the area 

covered by artifacts and reduce the density of those artifacts. 

Diversity of artifacts should increase with increasing length of occupation, a 

phenomenon known as the Clarke effect (Schiffer 1975,1987). The Clarke effect 

complicates comparisons of artifact diversity between sites with different occupation 

spans. It is unclear how differences in deposition span might affect different middens 

within one settlement. In this analysis, it is assumed that material on midden surfaces 

was discarded recently, and that the period of deposition is similar for the analyzed 

middens. The shallow nature of Dalupa middens suggests that material is periodically 

removed from the surface by sheet wash, which limits the amount of time that material 

can accumulate on the surface. 

The placement and use of these types of middens are related to differences in 

population density around Dalupa. In general, increasing population density tends to 

channel refuse into more formal deposits, away from increasingly close neighbors 

(Wilson 1994:57-58). Households in the most densely populated area of Dalupa have 

less area around their houses than households on the edges of the residential area. These 

residents carry their trash to one of the communal middens. Households in less densely 

populated areas have space to have either their own midden or share one with several 

neighbors. 

Households tend to use the midden closest to them, but the distance to that 

midden varies depending upon the population density of that area and the type of midden 

being used. The mean distance to a communal midden is 35.4 m, compared to 11.0 m for 
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local middens and 7.2 m for household middens. Other recorded discard locations had an 

average distance of 1.1 m. These differences are statistically significant, according to an 

ANOVA test for distance by midden type (F = 32.381; df= 3,104; p < .0001). 

Figures 3.7-3.11 illustrate Dalupa during February to July 2001, with middens and 

households labeled. Table 3.9 lists the households contributing to each midden. 

CERAMIC BREAKAGE AND DISCARD 

Kalinga vessel types and functions 

Kalinga ceramic cooking vessels are divided by function into oppaya (vegetable 

and meat cooking) and ittoyom (rice cooking; spelled and pronounced as kittoyom in 

Dalupa) (Skibo 1992:60). Some vessels are suitable and used for both functions, and are 

referred to as ''oppaya or ittoyom" Other terms refer to the size class, such as oggatit 

(small), oggart_(medium oppaya), lallangan (large), and challay (extra large oppaya) 

(Stark 1994:Table 1). There are also two important reused vessel types: linga and 

anglan. Linga are used for roasting coffee, beans, and chili peppers. Anglan are used for 

storing and reheating leftover food for domestic animals. While complete vessels are 

reused for anglan, vessels need only be mostly complete for reuse as linga. 

Three other vessel types appear in the database. Immosso are water storage jars 

(Skibo 1992:60; Stark 1994:Table 1). Sukong are ceramic pot lids; these have largely 

been replaced with purchased metal pot lids. A few sukong remain in the ceramic 

assemblages of Dalupa households, but were no longer manufactured in Dalupa in 2001. 
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Finally, kannogan appears occasionally as a vessel type in questionnaire responses from 

Dalupa in 1987-88. Its meaning is unknown. 

Methods 

The ceramic breakage and discard data described below were collected during the 

1987-88 and 2001 field seasons. They originated as part of the "Formation Processes 

Sub-project" designed by Christopher Turner, one of the University of Arizona students 

in the Pasil River Valley during the 1987-88 academic year (research notes on file with 

William Longacre; William Longacre, personal communication, November 1998). In 

order to investigate Kalinga site formation processes. Turner designed a questionnaire to 

be administered to households in several Kalinga communities, asking about individual 

pots and how they were broken, where they were discarded, and how any cracked or 

worn out pots would be used in the future and where such vessels would be kept. Turner 

himself worked in Dangtalan for that field season but had his questionnaires administered 

by assistants in nearby villages. Miriam Stark directed the data collection in Dalupa. 

Questionnaires from Dalupa and Dangtalan are used in this analysis. The data from 

Dangtalan have been used to address causes of ceramic breakage (Tani 1994) and to 

revise Kalinga ceramic use-life estimates (Tani and Longacre 1999), but data from 

Dalupa have not been previously published. 

A similar questionnaire was administered in the 2001 field season in Dalupa, as 

part of a weekly questionnaire for all households. The format was similar so that data 

could be compared between the field seasons. In the following discussion, the term 
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"damage" is used as a broad category, including any alteration that might render a vessel 

unusable for its original function. Four types of damage are recorded in the 1987-88 and 

2001 surveys: (1) breakage (vessel separation into multiple pieces), (2) cracking, (3) 

wearing out (when an old vessel no longer performs its function well), and (4) the 

appearance of a hole (generally in the base, with most of the vessel remaining in one 

piece). 

Although all households were questioned about ceramic damage during the two 

field seasons, not all households reported damage. The data set consists of reported 

damage from 40 of the 66 (Trostel 1994:211) households in Dangtalan in 1987-88, 73 of 

the 79 (Stark 1993:89) households in Dalupa in 1987-88, and 40 of the 71 households in 

Dalupa in 2001. Some households reported damage that occurred before the start of the 

field season. These damage episodes were excluded from analysis. 

Tables 3.10-3.12 summarize the damage suffered by different vessel types in 

1987-88 and 2001. Although Table 3.11 lists 95 broken or fragmented vessels in 

Dangtalan in 1987-88, Tani (1994:60) states there are 104 breakage events in this 

database. Four of these vessels were excluded because they were not broken during the 

field season, but the reason for the remaining five-vessel discrepancy is unknown. 

Dalupa residents reported many fewer damaged vessels in 2001 (Table 3.12), 

listing only 73, or 26% of the 286 damaged vessels reported in 1987-88 (Table 3.10). 

The different lengths of the two field seasons contribute to this pattern but do not entirely 

explain it. Miriam Stark collected data during the period October 1987 to June 1988 (10 

months), while ceramic breakage and discard questionnaires cover the period February to 
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July 2001 (five months). If the rate of ceramic damage was similar during the two field 

seasons, the 2001 count should be roughly half of the 1987-88 count. Dalupa households 

owned ceramic fewer vessels in 2001, and they used them less frequently (Chapter 2). 

Less frequent use is probably the cause of the lower rate of damage. 

Causes and environments of damage 

A variety of events damage ceramic vessels (Tables 3.13-3.18). Vessels are 

frequently dropped, hit or bumped against other objects, and stepped on or rolled. They 

fall off shelves or ledges, and other items fall on them. Children throw rocks at vessels, 

or may accidentally hit vessels when playing games in the house. Vessels are also 

stepped on or kicked by children or drunken adults. Domestic animals modestly increase 

breakage rates in the documented Kalinga villages, breaking 17 of 272 vessels (6%) with 

known causes of breakage in the combined data set. Natural disasters such as typhoons 

or earthquakes led to the breakage of 14 vessels (5%), in some cases by seriously 

damaging the houses where they were stored. 

Most of the damage to ceramic vessels occurs at water sources, where cooking 

vessels are washed and filled with water to replenish the household supply (Skibo 

1992:73-74). Water vessels may also be carried directly to water sources. Seventy-one 

of 159 broken vessels (45%) in Dalupa in 1987-88, 33 of 95 broken vessels (35%) in 

Dangtalan in 1987-88, and 11 of 32 broken vessels (34%) in Dalupa in 2001 were broken 

at a water source. Of 286 broken vessels overall, 115 (40%) were broken at a water 



source. Other types of damage (cracking, holes) occur at water sources in 17 of 41 cases 

(41%) in Dalupa during the 2001 field season, the only season with such data available. 

Houses were the next most common site for ceramic damage. Forty-seven of 159 

broken vessels (30%) in Dalupa in 1987-88, 32 of 95 broken vessels (34%) in Dangtalan 

in 1987-88, and 15 of 32 broken vessels (47%) in Dalupa in 2001 were broken at houses. 

Of 286 broken vessels overall, 94 (33%) were broken at houses. In Dalupa in 2001, 15 of 

the 41 vessels with other types of damage (37%) were damaged at houses. 

Vessel reuse 

When cases of damage were reported, respondents were asked if they kept the 

vessel, and if so, how it could be reused. It was not always clear from the response 

whether the vessel was currently being reused in this manner, or if it might be reused for 

this purpose in the future. 

Tables 3.19-3.24 summarize types of reuse by damage and vessel type. Most 

broken vessels—all but two of the 286 broken vessels in this data set—are not reused, but 

discarded at the time of breakage. Less seriously damaged vessels often continue to 

serve their original purpose, or are patched so that they can be used. If that is not 

possible, many vessels are reused for storage, roasting coffee, peppers, and beans (linga), 

or storing (and often reheating) table scraps for pigs (anglan). 

Kalinga households reuse ceramics for seven of the purposes Hsted by Deal and 

Hagstrum (1995:Table 9.3): dry food storage, wet food storage, fruit ripening, frying 

pan/griddle, potstand, flowerpots, and children's toys (Table 3.25). This is compared to 



20 for the Tzeltal Maya and 17 for the Wanka (counts compiled from Deal and Hagstrum 

1995:Table 9.2,114-119). The level of reuse is comparable to that of the nine other 

ethnographic groups in Deal and Hagstrum (1995:Table 9.3), who reuse ceramics for an 

average of 6.8 of the listed purposes (range 3-13). 

116 (41%) of 286 damaged vessels in Dalupa in 1987-88,44 (31%) of 143 

damaged vessels in Dangtalan in 1987-88, and 23 (32%) of 73 damaged vessels in 

Dalupa in 2001 were saved for potential reuse and placed in provisional discard. 

Provisionally discarded vessels were kept in the kitchen or under the house, according to 

household vessel inventories. Households tended not to stockpile potential linga and 

anglan in or under the house, reporting only up to three linga and one anglan in both the 

1987-88 and 2001 vessel inventories in Dalupa. 

Once discarded, damaged vessels are not collected from middens or other discard 

locations for reuse. As documented by the household vessel inventories, Kalinga families 

produce their own damaged vessels for reuse, or occasionally receive them as gifts. For 

example, pots cracked in firing are often given away by potters for use as linga, and 

relatives and neighbors may loan or give linga to families who have recently broken 

theirs. There is no need to collect vessel fragments for reuse as temper; unlike potters 

among the Shipibo-Conibo (DeBoer and Lathrap 1979) and the Hopi and Tewa 

(Stanislawski 1969), Kalinga potters do not use sherds as temper, and do not temper their 

pottery in general because of naturally occurring inclusions in the clay (Aronson et al. 

1994:91-92). 
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Discard location and tlie midden sample 

Detailed analysis of discard location, and its relationship to the place where 

damage occurred, is only possible with data collected during the 2001 field season. Of 

the 50 discarded vessels reported, 45 have data for both damage and discard location; 

distance between damage and discard location can be calculated for 42 of these cases 

(Table 3.26). Distances of one meter or less are rounded up to one meter for the 

following analysis. 

While most of the 50 discarded vessels were broken, other types of damage 

prompted discard as well (Figure 3.12; Table 3.27). The vast majority of discarded 

vessels (89%) are cooking pots, mostly oppaya (Figure 3.13; Table 3.27). For reused 

vessel types {linga and anglan), the damage location is the site of the final damage that 

prompted discard. 

The dataset can be described from two perspectives: (1) the overall patterns of 

vessel movement, from damage location to discard location, and (2) the ceramic 

catchment area for particular discard locations, such as middens. Overall patterns of 

vessel movement are considered first. As is true for most damaged vessels in 1987-88 

and 2001, most of the discarded vessels in Dalupa in 2001 with discard locations were 

damaged either in a house (n = 22; 49%) or at a water source (n = 17; 38%). The 

remaining thirteen percent were damaged adjacent to houses (n = 5) or at a granary (n = 

1; Table 3.28). 

Seventy-three percent (n = 33) of these 45 discarded vessels were deposited into 

middens. Another nine percent were left outside the residential area, at springs (n = 3) or 
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granaries (n = 1). The remaining vessels were discarded throughout the settlement, near 

houses (n = 5), under vegetation (n = 2), or given to the ethnoarchaeologists (n = 1; Table 

3.28). Vessels moved between one and 53 meters, with a median distance of three 

meters. 

There are two reasons why the majority of vessels end up in middens. First, 

vessels damaged inside and adjacent to houses are apparently handled like other 

household refuse, and are taken to middens. Twenty-one of the 27 vessels damaged in 

and around houses were brought to middens. Informal discard locations such as in yards 

were used in only six cases. Second, community water faucets between houses, a 

common water source, generally have adjacent middens. All of the vessels damaged at 

faucets (n = 13) were discarded into the midden accumulating at or near the faucet. 

Vessels are usually discarded at or near the site of damage. Vessels damaged in 

or near houses traveled between one and 53 meters, with a median distance of three 

meters. When damaged at faucets, vessels moved between one and 40 meters, with a 

median distance of 10 meters. All vessels from faucets moved less than 10 meters with 

one exception, when a vessel was brought back to the house before discard. Vessels 

damaged at springs outside the settlement (n = 4) hardly moved at all; in the three cases 

with calculated distances, vessels accumulated less than one meter away. Overall, most 

(79%) transport distances were 10 meters or shorter. 

Middens collected vessels damaged inside houses, around houses, and at faucets. 

The thirty-three vessels deposited into middens moved between one and fifty-three 



meters, with a median distance of five meters. All eight cases of travel over 10 meters 

occurred when vessels were brought from a house or area adjacent to a house. 

The distribution of vessel types in middens is similar to the overall distribution of 

discarded vessels (Figures 3.13-3.14). One reason why the midden sample is so 

representative in Dalupa is that water faucets are now located throughout the residential 

area. In the 1987-88 and 2001 Pasil data sets, 42 percent of the vessels with known 

breakage locations were broken at water sources. Vessels are generally discarded at or 

near the site of damage. What would happen if the only water sources were the springs 

located just outside the residential area? What might the midden sample reflect in a 

prehistoric Kalinga setting.. . or even in settlements from the 1970s or earlier, before 

faucets were installed? 

Not all vessel types have an equal chance of being broken at a water source. If all 

vessels broken at water sources are deposited outside the residential area, the proportions 

of vessel types in residential middens change. This is illustrated in Figures 3.15-3.17 

(data in Tables 3.29-3.31). Types that are often taken to water sources, such as immosso 

and oppaya, would be underrepresented in residential middens. Other vessel types would 

be unaffected. Several vessel types are intentionally never washed (anglan, linga) and 

would not be expected at a water source. Several other types are probably infrequently 

washed due to infrequent use. Sukong, for example, have been largely replaced with 

metal pot lids. Ittoyom are more frequently used and washed in Dalupa than in Dangtalan 

during the 1987-88 field season. In 2001, kittoyom have largely been replaced by 

carderos, and no kittoyom broke at water sources during this field season. 
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Cooking vessels are currently well-represented in Dalupa middens, but should be 

underrepresented in assemblages predating faucet installation. In either setting, 

residential middens still provide a broad sample of vessel types, including cooking 

vessels, and are an ideal context for studying changes in food preparation, diet, and 

cuisine (Mills 2001). 

CONCLUSIONS 

Most discarded vessels with known discard location (33 of 45, or 73%) in Dalupa 

ended up in household, local, and community middens during the 2001 field season. 

Middens collected ceramics damaged inside houses, in extramural areas adjacent to 

houses, and at faucets scattered throughout the residential area. They received a 

representative sample of vessel types discarded during that time. In 75% of cases, the 

transport distance to a midden was 10 meters or less. Vessels originated from as far away 

as 53 meters, and the catchment area was likely to be greatest for communal middens. 

How broadly applicable are these patterns? Four variables—settlement density, 

vessel washing behavior, water source location, and reuse behavior—may account for 

significant variation. Settlement density is likely to affect the frequency and location of 

communal middens, and therefore the distance discarded vessels will move from houses 

and house lots to middens. The number of vessels broken at water sources may depend 

upon whether cooking vessels are washed after use. Water sources are, in most 

prehistoric cases, outside the settlement rather than within it. In Dalupa, if faucets were 
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not present, vessels discarded at water sources would not appear in middens within the 

residential area, but at springs outside the settlement. This could affect 30-40 percent of 

the discarded vessels, based on figures from Dalupa and Dangtalan. Finally, greater 

vessel use, and greater numbers of vessels in provisional discard, might reduce the 

percentage of vessels that reach middens during final discard. 

At least in the Kalinga case described here, middens appear to be good deposits 

for sampling discard assemblages. It is hoped that these patterns, and discussion of the 

variables affecting them, will improve our understanding of the relationship between 

refuse deposits and the activities and people producing them. 
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Figure 3.1. The material culture life cycle (Schiffer 1972, 1987; Deal 1985; DeBoer and 
Lathrap 1979; Mills 1989). 



Figure 3.2. Artifact richness of primary and secondary refuse. 
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Figure 3.3. Artfact density in primary and secondary refuse. 
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Figure 3.4. Artifact density. 
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Figure 3.5. Midden area. 
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Figure 3.6. Artifact richness. 
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Figure 3.7. Overview of Dalupa, 2001, with section boundaries. 
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Figure 3.8. Section A of Dalupa, 2001. 
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Figure 3.9. Section B of Dalupa, 2001. 
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Figure 3.11. Section D of Dalupa, 2001. 



Figure 3.12. Types of damage prompting discard, Dalupa, 2001. 
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Figure 3.13. Discarded vessels by type, Daiupa, 2001. 



Figure 3.14. Vessels discarded in middens by type, Dalupa, 2001. 
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Figure 3.15. Breakage location by vessel type, Dalupa, 1987-88. 
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Figure 3.16. Brealcage location by vessel type, Dangtalan, 1987-88. 
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Figure 3.17. Damage location by vessel type, Dalupa, 2001. 
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Table 3.1. Artifact categories in surface transects. 

aluminum can, Coca-Cola cardboard perfume bottle box enamel mug 

aluminum foil cardboard soap box enamel plate 

ash casirola? FCR 

attay cavan bag feather 

audiocassette cellophane flashlight 

backpack cement bag with handles flashlight bulb 

ballpoint pen ceramic, banay fragment flower bulb 

bamboo ceramic, commercial foam mattress fragment 

bamboo trough ceramic, commercial, bowl foil packet 

banana blossom ceramic, low-fired galvanized iron 

banana leaf ceramic, low-fired, sukong fragment gift wrap 

banana peel chalpong fragment glass 

banana stem charcoal glass alcohol bottle 

barette chicken feather glass bottle 

barette, hello kitty chugi glass bottle for inoculations 

battery cigarette butt glass bowl 

battery, AA cigarette carton glass Coca-cola bottle 

beer bottle cigarette cellophane glass gin bottle 

biscuit can cigarette lighter glass medicine bottle 

biscuit can top cigarette pack glass soda bottle 

biscuit tin cloth glass whisky bottle 

biscuit tin top cloth hat (San Antonio Spurs) hairball 

bone (pig tooth) cloth pair of pants hobe wrapper 

bone, carabao clothespin jackfiuit peel 

bone, not saw-cut coat hanger jar lid 

bone, saw-cut coconut juice bag 

boot coconut shell kalamansi 

bottle cap coffee skins lantem, homemade, broken 

bottle cap, gin coffeemate packet leaves 

bottle cap, soda concrete lighter 

bottle of exfolite facial cleanser concrete bag with handles lollipop stick 

branches cooking oil jug lucky me flavor packet 

broom com cob lucky me wrapper 

broom (soft) missing handle com husk bundle maggi (?) flavor packet 

button cosmetic tube lid maggi flavor pack 

can pop top cotton gauze maggi flavor packet 

candy/snack wrapper eggshell maggi wrapper 

cardboard elastic marker 

cardboard box enamel bandihado matchbook 

cardboard floor wax box enamel bowl matchbook, election 

cardboard box (Mebendozole) enamel cup matchbox 
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medical tape dispenser plastic bead pvc pipe 

medicine strip plastic bleach bottle q-tip 

menstrual pad plastic bottle rain jacket 

metal plastic bottle cap raincoat 

metal basin plastic bottle top rattan 

metal bottle cap plastic bowl rattan bag 

metal bottle cap, beer plastic Caltex jug rattan tie 

metal bottle screw top plastic Caltex jug fragment resin 

metal bucket plastic cap to jug rice stalks 

metal canteen plastic child's lunchbox rope 

metal cap to medicine bottle plastic clotheshanger rotting tree 

metal comb plastic clothespin rubber 

metal gin bottle cap plastic comb rubber boot 

metal nail plastic cooking oil jug rubber from boot (cut) 

metal nut plastic diaper senilas 

metal spoon plastic doll shampoo bottle 

metal top to biscuit tin plastic hydrogen peroxide bottle shampoo packet 

metal tray plastic jug sheet metal 

metal zipper plastic lotion bottle shoe 

metal zipper tab plastic measuring spoon shoe fragment 

metal, paint can lid plastic medicine strip shoe heel 

metal, sheet plastic mosquito repellent bottle shoe, closed toe 

mirror glass plastic necklace shoelace 

mussel shell plastic oil bottle snail shell 

nail plastic plate sneaker 

newspaper plastic ring soda bottle cap 

orange drink packet plastic ring top soda can pop top 

paintbrush plastic ruler sponge 

palm leaf plastic screw top Spring oil handle 

palm leaf stem plastic soda bottle straw 

palm trunk plastic spoon straw hat 

paper plastic straw string 

paper playing card plastic top to Nestle can styrofoam 

paper, newspaper fragment plastic toy taboongao (squash) 

paper, tin can label plastic toy car tampon wrapper 

pea pods plastic toy truck tin can 

pea/bean pod plastic tub tin can label 

photo album plastic tubing tin can top 

picture frame plastic water bottle* toe of shoe 

plant stems, bundle (watercrest?) plastic zipper toilet paper 

plaster pleather luggage/purse toothbrush 

plastic pleather nice sandal toothpaste packets 

plastic 2L soda bottle plug of headset toothpaste tube 



toothpaste tube fragment 

toothpaste tube top 

tree bark 

twistie 

twisties 

vegetable matter 

vegetation 

volleyball, deflated, partial 

wire, electric 

wood 

wooden idious 

wooden pencil 

zesto drink packet 
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Table 3.2. List of items reported in weekly discard questionnaires. 

Accassia leaves Coconut husks Pig bones 
Ampalaya leaves Coffee leaves Pomelo leaves 
Ampalaya peelings Cogan Rice leaves 
Ampalaya seeds Corned beef can Rice stalks 
Ampalaya stems Dried ampalaya Rodeo can 
Ampalaya strings Duck feathers Rono leaves 
Amti stems Egg shells Sack 
Animal manure Eggplant trunk Sardine can 
Apple leaves Fern stem Sayote peelings 

Ash Fern trunk Sayote seeds 
Bagiuo beans Flower leaves Sibuya leaves 
Bamboo Funchum wrapper Snail shells 
Bamboo leaves Gabi peelings Squash peelings 
Bamboo shoot peelings Gabi stem Squid can 
Banana blossom Jackfruit peeling Star apple peelings 
Banana heart Kabatiti peeling String bean peelings 
Banana leaves Kangkong trunk String bean shells 
Banana peels Kordis shells Sugarcane peelings 
Biscuit wrappers Langka peeling Tallagachaw 
Black bean shell Leaves Tea leaves 
Broken pot Maggi wrappers Tea trunk 
Cabbage Mango leaves Tobacco trunk 
Camote peelings Marungay stem Tree leaves 
Camote stems Meat loaf can Unfired pot 
Camoteng kahoy peelings Onion skin Watercress stems 
Can Orange leaves Weeds 
Candy wrappers Pait peelings White bean shells 
Cassava shell Papaya peelings Wombok root 
Cellophane Paper Wongbao trunk 
Ceramic Patani Wood 
Chaff Patani peelings Wrappers 
Chicken bones Patola peelings 
Chicken feathers Pea shell 
Cloth Petchay stem 
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Table 3.3. Artifact diversity and density for six surveyed areas of primary refuse. 

Path or area Area surveyed, Diversity (number of Density (artifacts per 
square meters artifact categories) square meter 

Dayawon-Solucon path 962 7 0.01 
Path to Dangtalan 643 12 0.07 
Path to Solucon 867 11 0.11 
Path to spring 680 21 0.15 
Path through Dalupa 244 23 0.9 
Area surrounding spring 18 11 2.28 

Table 3.4. Summary of 28 midden surface transects (raw data in Tables 5-8). 

Diversity Density 
Midden area, Max. depth Percent (number of (artifacts per 
square meters (cm, cores) surveyed categories) square meter) 

MEAN 123.8 16.9 26% 33.5 9.2 
IstQUARTILE 54 7.5 14% 28 6.1 
MEDIAN 116 15.5 21% 33.5 7.7 
3rdQUARTILE 160 22 37% 41 11.2 
LOW 12 2 8% 17 3.1 
HIGH 432 44 69% 49 26.9 



Table 3.5. Summary of 2 middens with no reported contributing households. 

Density 
Area, square Area surveyed, Diversity (# (artifacts per Reported 

Midden number meters square meters % surveyed categories) square meter) households 
25 64 26 41% 28 5.08 0 
38 22 15.2 69% 41 8.68 0 

MEAN 34.5 6.88 

Table 3.6, Summary of 10 household middens (1 contributing household). 
Density 

Area, square Area surveyed. Diversity (# (artifacts per Reported 
Midden number meters square meters % surveyed categories) square meter) households 

12 28 10 36% 20 6.2 1 
32 29 7.4 26% 17 7.16 1 
33 32 14 44% 26 7.71 1 
31 50 20 40% 29 6.75 1 
30 68 18 26% 41 6.39 1 
11 102 14 14% 21 3.57 1 
3 114 16 14% 28 8.94 1 

40 118 30 25% 32 3.8 1 
36 202 26 13% 42 13.54 1 
14 264 30 11% 31 8.37 1 

MEAN 100.7 28.7 7.2 
1st QUART 32 21 6.2 
MEDIAN 85 28.5 7.0 

3rd QUART 118 32 8.4 
LOW 28 17 3.6 
HIGH 264 42 13.5 



Table 3.7. Summary of 12 local middens (2-5 contributing households). 

Midden number 
Area, square 

meters 
Area surveyed, 
square meters % surveyed 

Diversity (# 
categories) 

Density 
(artifacts per 
square meter) 

Reported 
households 

6 12 8 67% 26 11.75 2 
8 29 14 48% 46 26.86 2 

27 58 20 34% 22 4.05 4 
20 104 26 25% 49 12.77 4 
13 128 48 38% 37 3.13 2 

24 west 150 16 11% 18 6 3 
39 152 32 21% 40 8.41 3 
9 156 28 18% 33 7.68 3 

34 156 32 21% 37 7.53 3 
24 east 164 24 15% 35 10.63 3 
18+35 192 24 13% 32 8.63 2 

10 256 46 18% 41 5.5 5 

MEAN 129.75 34.7 9.4 
1st QUART 81 29 5.75 
MEDIAN 151 36 8.045 

3rd QUART 160 40.5 11.19 
LOW 12 18 3.13 
HIGH 256 49 26.86 



Table 3.8. Summary of four community middens (6+ contributing households). 

Midden number 
Area, square 

meters 
Area surveyed, 
square meters % surveyed 

Diversity (# 
categories) 

Density 
(artifacts per 
square meter) 

Reported 
households 

4 80 12 15% 34 19.17 19 
21 130 20 15% 43 17.85 12 
1 176 24 14% 47 13.29 10 

23 432 36 8% 41 7 7 

MEAN 204.5 41.3 14.3 
1st QUART 105 37.5 10.1 
MEDIAN 153 42 15.6 

3rd QUART 304 45 18.5 
LOW 80 34 7 
HIGH 432 47 19.2 



Table 3.9. Households contributing to all 30 active middens. 

Midden Midden type Number of households Households listed by number 
I Community 10 2, 4, 5, 14, 54, 55, 57,204, 213, 214 
3 Household 1 216 
4 Community 19 16,19,21,24, 26, 28, 53, 55, 58, 59, 60,62, 64,203,204, 213, 216, 217, 218 
5 Household 1 16 
6 Local 2 59, 213; elementary school 
8 Local 2 19,28 
9 Local 3 11,19,68 
10 Local 5 68, 101,201,202,205 
11 Household 1 210 
12 Household 1 71 
13 Local 2 51,209 
14 Household 1 209 
15 Local 4 79, 80, 83,208 
18+35 Local 2 47,211 
19 Local 2 90,212 
20 Local 4 85,86,87, 88 
21 Community 12 35, 57, 58, 75, 78, 79, 80,85,86, 87, 88, 206 
23 Community 7 13, 28,29,31,66,69,207 
24 Local 3 92,93,95 
27 Local 4 97, 99,219, 220 
28 Local 3 97,99,218 
29 Household 1 218 
30 Household 1 217 
31 Household 1 53 
32 Household 1 54 
33 Household 1 7 
34 Local 3 43,47,48 
36 Household 1 42 
39 Local 3 91,92, 95 
40 Household 1 221 
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Table 3.10. Damaged vessels reported in Dalupa, 1987-88. 

broken cracked hole worn out 
cracked or 
worn out TOTAL 

immosso 19 12 7 1 39 
ittoyom 12 13 1 26 
kannogan 2 2 
linga 1 1 
oppaya 105 73 1 1 6 186 
oppaya or 
ittoyom 11 10 1 22 
sukong 9 1 10 
TOTAL 159 108 1 8 10 286 

Table 3.11. Damaged vessels reported in Dangtalan, 1987-88. 

broken chipped cracked hole 
cracked or 
worn out TOTAL 

anglan (ittoyom) 1 1 
immosso 5 2 1 8 
ittoyom 18 1 6 1 1 27 
linga 1 1 
oppaya 69 22 7 7 105 
sukong 1 1 
TOTAL 95 1 30 9 8 143 

Table 3.12. Damaged vessels reported in Dalupa, 2001. 

broken cracked 
cracked cracked 
and hole or hole? hole (blank) TOTAL 

anglan 
(kittoyom) 1 1 
immosso 3 1 4 
kittoyom 1 1 
linga 1 1 2 
linga (oppaya) 5 3 1 9 
oppaya 18 21 2 1 10 1 53 
sukong 3 3 
TOTAL 32 25 2 1 12 1 73 
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Table 3.13. Causes of vessel breakage in Dalupa, 1987-88. 

Cause immosso ittoyom kannogan linga oppaya 

oppaya 
or 

ittoyom sukong TOTAL 
carabao 1 1 
chicken 1 1 
dog 1 1 2 
dropped 8 3 25 4 1 41 
fell 2 4 1 7 
hit or bumped 5 1 6 
kicked 1 1 
pig 2 2 
rat 1 1 
rolled 2 2 
someone else 2 1 3 
something fell 
on it 1 1 1 8 1 1 13 
stepped on 3 3 
stoned 3 1 1 5 
typhoon 1 1 4 6 
washing 2 3 33 2 40 
when lifted 1 6 2 9 
when set aside 1 1 
while cooking 1 1 
while covering 
pot 1 1 
while moved 1 1 
while swaying 
it 1 1 
TOTAL 17 12 1 1 98 10 9 148 

Table 3.14. Causes of other vessel damage in Dalupa, 1987-88. 

Cause immosso ittoyom kannogan linga oppaya 

oppaya 
or 

ittoyom sukong TOTAL 

while cooking 
1 

(cracked) 1 
fell 1 (hole) 1 
TOTAL 2 2 
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Table 3.15. Causes of vessel breakage in Dangtalan, 1987-88. 

immosso ittoyom anglan linga oppaya sukong TOTAL 
chicken 3 3 
dog 4 4 
dropped 1 6 1 14 22 
earthquake 4 4 
fell apart 
while full of 
water 1 1 1 3 
hit or 
bumped 1 1 7 1 10 
kicked 1 1 
pig 1 1 1 3 
someone 
else 3 3 
something 
fell on it 2 4 6 
stepped on 2 2 
storm in 
10/87 4 4 
washing 3 25 28 
when lifted 1 1 
while filling 
with water 1 1 
TOTAL 5 18 1 1 69 1 95 

Table 3.16. Causes of other vessel damage in Dangtalan, 1987-88. 

immosso ittoyom anglan linga oppaya sukong TOTAL 
something 
fell on it 

1 
(cracked) 1 

storm in 
10/87 

2 
(cracked) 2 

TOTAL 1 2 3 
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Table 3.17. Causes of vessel breakage in Dalupa, 2001. 

anglan 
(kittoyom) immosso kittoyom linga 

linga 
(oppaya) oppaya sukong TOTAL 

by workmen 2 1 3 
dropped 1 1 1 6 1 10 
fell 1 1 
hit or bumped 1 2 3 1 7 
in manufacture 1 1 
pig 1 1 
someone else 1 1 
stoned 1 1 
used for mold 2 2 
washing 1 1 
water broke 
bottom when 
lifted 1 1 
TOTAL 1 2 1 1 5 16 3 29 

Table 3.18. Causes of other vessel damage in Dalupa, 2001. 
-• 

anglan 
(kittoyom) inmiosso kittoyom linga 

linga 
(oppaya) oppaya sukong TOTAL 

crack became 
worse 1 1 
dog 2 2 
dropped 1 1 2 
fell 1 1 2 4 
hit or bumped 13 13 
in manufacture 6 6 
something fell 
on it 1 1 2 
washing 7 7 
when forced 1 1 
when moved 1 1 
while cooking 1 1 
while roasting 
coffee 1 1 
TOTAL 2 1 4 34 41 
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Table 3.19. Reuse of vessels by damage type in Dalupa, 1987-88. 

cracked or 
broken cracked hole worn out worn out TOTAL 

anglan 1 1 2 
can still use 36 4 3 43 
cooking 1 1 
fill halfway 1 1 
flower 1 1 
for water 2 1 3 
frying 1 1 2 
frying 
vegetables 1 1 
half body for 
flowers 1 1 
linga 37 1 1 4 43 
no use 5 1 1 7 
placing rice 1 1 
pot rest in 
hearth 1 1 
storage 3 3 
storing 
bananas 3 3 
storing 
pounded 
coffee 1 1 
storing 
pounded rice 1 1 
storing 
unpounded 
coffee 1 1 
TOTAL 2 96 1 7 10 116 
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Table 3.20. Reuse of vessels by vessel type in Dalupa, 1987-88. 

oppaya 
or 

immosso ittoyom kannogan linga oppaya ittoyom sukong TOTAL 
anglan 1 1 2 
can still use 7 1 31 4 43 
cooking 1 1 
fill halfway 1 1 
flower 1 1 
for water 1 2 3 
frying 2 2 
frying 
vegetables 1 1 
half body for 
flowers 1 1 
linga 7 35 1 43 
no use 1 1 4 1 7 
placing rice 1 1 
pot rest in 
hearth 1 1 
storage 3 3 
storing 
bananas 1 2 3 
storing 
pounded coffee 1 1 
storing 
pounded rice 1 1 
storing 
unpounded 
coffee 1 1 
TOTAL 16 10 76 12 2 116 
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Table 3.21. Reuse of vessels by damage type in Dangtalan, 1987-88. 

broken chipped cracked hole 
cracked or 
worn out TOTAL 

anglan 1 1 
can still be 
used 6 2 8 
cooking sili 
(pepper) 2 2 
linga 13 6 4 23 
scarecrow in 
rice fields 1 1 
storage of 
kindling 1 1 
storage of 
leftover 
cooked food 1 1 
storage of 
rice chaff or 
seeds 2 2 
storage of 
salt 1 1 
storage of 
seeds 2 2 4 
TOTAL 1 28 8 7 44 

Table 3.22. Reuse of vessels by vessel type in Dangtalan, 1987-88. 

immosso ittoyom ittoyom/anglan linga oppaya sukong TOTAL 
anglan 1 1 
can still be 
used 1 7 8 
cooking sili 
(pepper) 1 1 2 
linga 3 20 23 
scarecrow in 
rice fields 1 1 
storage of 
kindling 1 1 
storage of 
leftover 
cooked food 1 1 
storage of 
rice chaff or 
seeds 1 1 2 
storage of 
salt 1 1 
storage of 
seeds 2 1 1 4 
TOTAL 3 9 32 44 
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Table 3.23. Reuse of vessels by damage type in Dalupa, 2001. 

broken cracked 
cracked and 

hole 
cracked or 

hole? hole TOTAL 
can still be 
used 2 2 
flower pot 1 1 
for garbage 1 1 
linga 5 1 7 13 
linga 2 2 
restored for 
cooking 1 1 2 
reused clay 
(unfired) 1 1 
will throw it 1 1 
TOTAL 13 1 9 23 

Table 3.24. Reuse of vessels by vessel type in Dalupa, 2001. 

anglan 
(kittoyom) immosso kittoyom linga 

linga 
(oppaya) oppaya sukong TOTAL 

can still be 
used 2 2 
flower pot 1 1 
for garbage 1 1 
linga 13 13 
linga 2 2 
restored for 
cooking 2 2 
reused clay 
(unfired) 1 1 
will throw it 1 1 
TOTAL 1 22 23 
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Table 3.25. Kalinga ceramic reuse by activity. Activity headings are from Deal and Hagstrum (1995:Table 
9.3). Activity headings with no listed categories do not apply to Kalinga ceramic reuse. 

Potlid 
Frying pan/griddle X 
Ladle 
Potstand X 
Firedogs (pot props) 
Carrying charcoal 
Garbage scoop/dustpan 

Gardening 
Seedling enclosures 
Flowerpots X 
Watering plants 

Animal husbandry 
Poultry nests 
Feeding dish 

Construction 

Crafts 

Ritual 

Personal 
Children's toys X 
Urinal (chamber pot) 
Clothes washing 

TOTAL 7 

Activity Kalinga 
Domestic 
Food storage (dry) 
Food storage (wet)* 
Fruit ripening 

X 
X 
X 

* Vessels for storing and heating pig food are recorded above under "food storage (wet)" but are also a 
component of animal husbandry. Such a category does not appear in Deal and Hagstrum (1995:Table 9.3). 
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Table 3.26. Raw data for 45 discarded vessels in Dalupa, 2001. 

Where 
Where Where discarded Distance 

House Vessel Type Chupas Damage broken? discarded? notes (m) 

2 1 
anglan 

(kittoyom) 12 broken house 
gift to M. 

Beck 

linga front of House front of by 
2 2 (oppaya) 6 broken 2 House 2 flowerpots 1 

linga front of House front of 
4 1 (oppaya) 6 broken 2 House 2 under tree 1 

5 1 immosso medium broken front of house midden 1 midden 1 51 

5 2 
linga 

(oppaya) 2 broken house midden 1 midden 1 51 

faucet at 
11 1 oppaya 1.5 broken midden 9 midden 9 near faucet 1 

faucet at 
11 2 oppaya 2 broken midden 9 midden 9 1 

faucet at below faucet 
19 1 oppaya 2 broken midden 9 midden 9 behind house 1 

19 2 oppaya 6 broken spring spring 1 

linga behind the 
19 3 (oppaya) 3 broken house midden 4 school 52 

21 1 sukong 4 broken house midden 4 midden 4 52 

24 1 oppaya 4 broken house midden 4 28 

linga down from 
29 1 (oppaya) 2 cracked house midden 23 the house 1 

below their 
48 1 oppaya 4 broken house midden 34 backyard 5 

beside the 

48 2 linga 3 hole house midden 34 
yard of their 

house 5 

below the 
48 3 oppaya 2 cracked house midden 34 house 5 

behind the 
faucet near bridge near 

53 1 oppaya 4 broken midden 4 midden 4 faucet 10 

58 2 
linga 

(oppaya) 7 cracked house midden 4 53 

faucet near 
60 1 oppaya 4 cracked midden 4 midden 4 midden 4 10 

faucet near 
62 1 oppaya 2 hole midden 4 midden 4 10 

faucet near 
62 2 oppaya 3 cracked midden 4 midden 4 10 

faucet near 
62 3 oppaya 4 broken midden 4 midden 4 10 

behind the 
64 1 oppaya 2 broken faucet midden 4 house 10 

66 1 linga 2.5 cracked between near house thrown 1 
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(oppaya) houses outside in 
the flowers 

down from 
68 1 oppaya 3 broken house midden 23 the house 1 

in the post 
faucet at below 

69 1 oppaya 6 cracked midden 23 midden 23 church 1 

71 1 oppaya 3 not stated spring spring 1 

behind the 
78 2 oppaya 2 hole house near house house 1 

linga down from 
80 1 (oppaya) 4 broken house midden 15 the house 3 

above the 
80 4 immosso broken spring spring spring 1 

beside the 
80 5 linga broken house coffee tree 

behind 
Narcisa's 

86 1 oppaya 2 cracked house midden 20 house 23.5 

behind 
Narcisa's 

86 2 oppaya 10 broken house midden 20 house 23.5 

behind the 
88 1 oppaya 4 broken house midden 20 house 8 

behind the 
95 1 kittoyom 2 broken granary granary 1 

faucet at behind the 
97 1 oppaya 3 broken midden 27 midden 27 faucet 1 

down from 
209 1 oppaya 4 broken faucet midden 14 the house 8 

beside the 
209 2 oppaya 3 broken spring apple tree 

outside 

210 1 sukong 5 broken house midden 11 
Ayang-ang 

house 3 

outside 

210 2 oppaya 1.5 broken house midden 11 
Ayang-ang 

house 3 

outside 

210 3 oppaya 3 broken house midden 11 
Ayang-ang 

house 3 

down from 
211 2 immosso small broken near house midden 18 the house 3 

beside the 
211 3 oppaya 2 cracked house midden 18 house 3 

linga 
213 1 (oppaya) 8 hole house midden 6 1 

cracked and faucet near behind the 
216 1 oppaya 3 hole midden 4 near house house 40 
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Table 3.27. Vessel type and damage type for 45 of the 50 discarded vessels in Dalupa, 2001. 

Vessel type broken cracked cracked and hole hole not stated TOTAL 
anglan (kittoyom) 1 1 

immosso 3 3 
kittoyom 1 1 

linga 1 1 2 
linga (oppaya) 5 3 1 9 

oppaya 17 6 1 2 1 27 
sukong 2 2 

TOTAL 30 9 1 4 1 45 



Table 3.28. Location of damage (top) and location of discard (left) for 45 discarded vessels, Dalupa, 2001. 

faucet at faucet at faucet 
Discard between midden midden faucet at near front of front of near 
location houses faucet 23 27 midden 9 midden 4 house House 2 granary house house spring TOTAL 
behind the 
granary 1 1 
beside the 
apple tree 1 1 
beside the 
coffee tree 1 1 
front of 
House 2 2 2 
gift to M. 
Beck 1 1 
midden 1 1 1 
midden 11 3 
midden 14 I 1 
midden 15 1 1 
midden 18 1 1 2 
midden 20 
midden 23 
midden 27 
midden 34 3 3_ 
midden 4 1 5 4 10 
midden 6 1 1_ 
midden 9 3 3_ 
near house 1 1 1 ^ 
spring 3 ^ 
TOTAL 1 2 1 1 3 6 1 2 1 22 1 4 45 
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Table 3.29. Broken and discarded vessels in Dalupa, 1987-88, with breakage location. 

ALL water Trail to 
Vessel type Faucet Spring Bathroom sources spring Other TOTAL 

anglan 0 

immosso 2 8 10 2 5 17 

ittoyom 3 1 4 8 12 

linga 0 1 1 

oppaya 20 34 4 58 10 31 99 

oppaya or ittoyom 1 3 4 2 4 10 

sukong 0 4 4 

TOTAL 26 46 4 76 14 53 143 

Table 3.30. Broken and discarded vessels in Dangtalan, 1987-88, with breakage location. 

Vessel type Faucet Spring Bathroom 
ALL water 

sources 
Trail to 
spring Other TOTAL 

anglan (ittoyom) 0 1 1 

immosso 2 2 1 2 5 

ittoyom 3 1 4 14 18 

linga 0 1 1 

oppaya 15 12 27 4 38 69 

oppaya or ittoyom 0 

sukong 0 1 1 

TOTAL 20 13 0 33 5 57 95 

Table 3.31. Broken and discarded vessels in Dalupa, 2001, with breakage location. 

ALL water Trail to 
Vessel type Faucet Spring Bathroom sources spring Other TOTAL 

anglan (kittoyom) 0 1 1 

immosso 1 1 2 3 

kittoyom 0 1 1 

linga (oppaya n = 9) 0 1111 

oppaya 13 3 16 11 27 

oppaya or ittoyom 0 

sukong 0 3 3 

TOTAL 13 4 0 17 0 29 46 
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CHAPTER 4: DECIPHERING A KALINGA MIDDEN 

Chapter 3 addressed the relationship between household discard and midden 

placement and contents. However, repeated discard alone does not determine the nature 

of midden deposits. A number of post-discard processes, addressed by Schiffer (1987) 

and grouped by DeBoer (1983:Figure 2.1) as "type II processes," contribute to the buried 

assemblage and to the sediments that surround it (Stein 1985). These processes have 

been investigated in detail in several archaeological middens (Needham and Spence 

1996; Stein 1992). 

Previous ethnoarchaeological work on discard in village settings generally has not 

incorporated detailed analyses of the resulting midden deposits or a consideration of 

noncultural formation processes. Analysis of the deposits in which discarded materials 

lie is considered to be geoarchaeology, not ethnoarchaeology (David and Kramer 

2001:95). Geoarchaeology is "the application of concepts and methods of the 

geosciences"— such as geomorphology, sedimentology, pedology, stratigraphy, and 

geochronology—"to archaeological research" (Waters 1992:3). 

Examples of work straddling the boundary between ethnoarchaeology and 

geoarchaeology include studies of the chemical signatures of human activity in occupied 

sites (Barba and Ortiz 1992; Middleton and Price 1996). These studies in modern 

communities complement chemical analyses of archaeological sediments. Applications 

of such analyses include the location of sites and site boundaries, the evaluation of site 

types, and the investigation of prehistoric agricultural systems and practices as well as the 
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identification of activity areas (e.g., Entwistle et al. 2000; James 1999; Pamell et al. 

2002; Sandor 1992; Terry et al. 2000; Vizcaino and Canabate 1999; Wells et al. 2000). 

Soil scientists approach this intersection through the study of anthropogenic soils, 

or anthrosols (Engel and Ahrens 1995; Eswaran 1997). Anthropogenic soils result from 

human alteration of one or more of the five factors of soil formation: climate, organisms, 

topography, parent material, and time (Eswaran 1997; Jenny 1994:15). Terracing, 

irrigation, and deposition by humans and domestic animals all alter soil formation in the 

study area. 

Twenty-eight active middens in Dalupa were studied in an attempt to bridge the 

gap between discard and archaeological midden deposits. Sub-surface coring and pH 

measurements were conducted during mapping and surface analysis of 28 middens. Test 

pits were excavated in two of these middens for soil sampling and artifact collection. 

Observations of post-discard cultural and natural processes are used to explain the 

physical and chemical patterning seen in active middens and buried midden deposits. 

Middens should not be described in isolation, but can be better understood when 

compared with non-midden deposits. Therefore, the environmental setting and local soils 

are described before the presentation of the midden data. Limited published information 

is available for regional soils and soil-forming factors. More detailed information was 

collected during soil profiling in and around Dalupa. 
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Soil profiling was conducted in and around Dalupa during March-May 2001, in 

accordance with United States Department of Agriculture Soil Survey Staff guidelines 

(Buol et al. 1989; Soil Survey Staff 1999). The soil moisture regime in the study area is 

considered to be udic, based on Conklin's (1980) description of the nearby community of 

Lubuagan. The soil temperature regime is estimated to be isohyperthermic, assuming 

mean annual soil temperatures are 22 °C or higher, and that summer and winter 

temperatures differ by less than 6 °C (Soil Survey Staff 1999:56). 

Two types of deposits were profiled: (1) terrace walls and other exposures in and 

around agricultural fields, including clay sources, and (2) walls behind habitation 

terraces. Table 4.1 lists described pedons by landowner name and exposure type. Most 

of the soils profiled were previously exposed by agricultural or habitation terraces or clay 

mining activities. All of these deposits are considered natural rather than anthropogenic. 

While the terrace soils themselves are anthropogenic, the exposed wall behind the 

terraced field or living surface is not. While some of the clay sources are located within 

swidden plots, swidden farming does not substantially alter the soil-forming factors; that 

is, no diagnostic horizons are removed or created by those agricultural activities. 

Previous observations on soils in the Central Cordillera 

The soil description closest to the study area comes from Banaue, Ifugao Province 

to the south (Raymundo et al. 1989). Other available information includes the Land 
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Management Unit Map produced by the Bureau of Soils and Water Management for the 

Cordillera Administrative Region (scale 1:250,000) and observations from 

anthropologists working in the Central Cordillera. A soil survey for the region was not 

available from the Bureau of Soil and Water Management of the Philippines in Summer 

2001. Soils research in the Philippines primarily addresses lowland agricultural soils 

(Michael Robotham, Department of Agronomy and Soil Science, University of Hawaii, 

letter to Miriam Stark dated July 23,1999), and work in the mountainous, sparsely 

populated regions may be a lower priority. 

Soils throughout the Central Cordillera are generally "thin, skeletal in 

development, and patchy in occurrence... [with] many areas of hard-rock surface and 

zones thinly covered with semiweathered rubble" (Wemstedt and Spencer 1967:345). 

However, there is observed regional variation in soils, probably related to regional 

variation in slope and parent material. According to Barton (1949: 6-7), the mountain 

range 

begins to moderate in the habitat of the Kalingas, and the slopes, from 
having been supersteep, become merely steep... The soil is far richer than 
in Bontok and Benguet; the characteristic plant of the hillsides is the tree 
fern, which has a prediliection for rich soils... The construction of 
terraces, while not so difficult as elsewhere on account of the more 
moderate slopes, is still sufficiently arduous. For by "moderate" slopes, I 
mean slopes of 20 to 50 degrees rather than of 30 to 80. 

Dozier (1966: 138) outlines some observations of soil quality made by Kalinga farmers: 

In selecting a [swidden] plot, primary attention is given to soil 
conditions and the nature of the cover vegetation. Generally a plot must 
have lain fallow for six or seven years, but soil conditions and the 
vegetation may either shorten or lengthen this period. Thus, an area 
grown over with cogon and ak-aki grasses is not considered a suitable plot 
in which to make an oma. Tree forest is best and bamboo is also good. 
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Generally a woody forest is considered good because it will bum quickly 
and produce the ashes which are thought to enrich the soil. Gravel is an 
indication of poor soil, although a number of large boulders in a field is 
not considered to affect the fertility of the soil. Generally a dark or black 
soil is preferred. 

Parent material 

The Central Cordillera "is composed of Cretaceous to lower Tertiary 

metavolcanics and metasediments introduced by quartz diorite and granodiorite 

batholiths and overlain by lower Middle Miocene limestone and clastics" (Bureau of 

Mines and Geo-sciences 1981: 2). A stratigraphic sequence has been worked out for the 

Central Cordillera, as shown in Table 4.2. Much of this work was done within the 

Baguio mineral district in Benguet Province, roughly 120 km to the southwest of the 

study area. 

Stark et al. (2000:311) report that in the area of Dalupa, 

. . .  t h e  r i v e r  c u t s  t h r o u g h  t h e  s e d i m e n t a r y  M a b a c a  R i v e r  g r o u p  a n d  t h e  
tuffaceous Awiden Mesa formation (Durkee and Pederson, 1961), though 
silicic intrusive and extrusive rocks are probably found at the headwaters 
of the Pasil river a few kilometers to the west (Bureau of Mines and Geo-
sciences, 1982 [1981], p. 39). 

Parent materials recorded in the 2001 profiles are primarily shale and volcanic 

tuff. Shale bedrock was observed in the Solucon pedon, the highest in elevation of the 

described pedons. It outcrops lower in elevation as well, within and below the Dalupa 

residential area. Volcanic tuff boulders and tuff fragments appear above Dalupa 

throughout rice and swidden fields. Volcanic tuff is the primary rock type at all four 

Dalupa clay sources (Awaga, Awing, Bullayao, and Marcelo) discussed by Stark et al. 
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(2000). This tuff is attributed to the Awiden Mesa formation, based on petrographic 

analysis of clay samples and Dalupa ceramics (Stark et al. 2000:312). 

While shale bedrock may be found in place within the study area, there is also 

considerable movement of shale and tuff down slope. Several pedons (e.g., V. Cayag, 

Ayang-ang) have visible mixing of tuff fragments and weathered shale. More evidence 

of mixing is the apparent absence in pottery clays of allophane and other amorphous 

materials that would produce andic soil properties and would be expected from the 

weathering of materials with volcanic glass (Soil Survey Staff 1999:28). The dominant 

clay mineral in Pasil pottery clays, as determined using x-ray diffraction and a scanning 

electron microscope, is montmorillonite (Aronson et al. 1994:92-93). Allophane would 

not be detected using x-ray diffraction, but should have appeared as "hollow spherules" 

when viewed with the electron microscope (Buol et al. 1989:318). These were not noted 

during analysis and do not appear in the published SEM image (Aronson et al. 

1994:Figure 5). Montmorillonite and other 2:1 layer silicate clays may form from 

volcanic materials over time. However, the topography and pedon descriptions below 

indicate that all soils in the study area are young with relatively little soil development, 

even though the Awiden Mesa formation itself dates to the Late Pleistocene. A more 

likely explanation is that shale colluvium is significantly contributing to all pedons, 

including those with volcanic tuff boulders at their base. The tuff boulders and fragments 

are also probably colluvium, originating from Awiden Mesa materials at a higher 

elevation. 



There is plenty of clay in Dalupa, as shown by the particle size data in the pedon 

descriptions (Tables 4.4-4.16). The high clay contents in these young soils probably 

result from the heavy contribution of shale as well as the weathering of volcanic 

materials. Potters do not necessarily collect material from those pedons with the highest 

clay contents. Instead, they target soil from between, around, and below volcanic tuff 

boulders. The weathering of these boulders contributes sand-sized and larger aplastics so 

that potters do not need to temper the clay (Aronson et al. 1994:Figure 1; Stark et al. 

2000:305). It may also contribute other clay minerals besides montmorillonite, which has 

a high shrink-swell ratio (Buol et al. 1989:83). 

Discrete "clay sources" appear where there is visible access to soil between 

boulders. Potters tended to go for deeper soil, at least 60-80 cm below ground surface, as 

seen in the 2001 exposures. Overlying soil, heavy vegetation, and the boulders 

themselves reduce access. Some tuff boulders encountered by the author were at least 

three feet tall and posed a significant impediment. At one abandoned clay source 

(Dayawon), potters had tunneled between boulders 1.2 m into the profile face, stopping 

when further tunneling was blocked and vision was impossible. Neither the potters nor 

the ethnoarchaeologists could determine how to create another exposure, given the 

placement of tree roots, boulders, and an adjacent irrigation ditch. 

Classification and conclusions 

All of the described pedons are assigned to Entisols or Inceptisols. Entisols 

exhibit little if any soil development, while Inceptisols have weak development (Buol et 
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al. 1989: 333, 324; Van Wambeke 1992). Slopes range from 21-100% in these locations. 

Table 4.3 summarizes soil classification, parent material, and slope for the thirteen 

described pedons. Pedons are further described in Tables 4.4-4.16. 

In the study area, slopes are steep, movement of material down slope is frequent, 

and soils exhibit little development. This is true for exposed soils both within the Dalupa 

residential area and around it in agricultural fields. As a result, midden deposits are 

unstable and midden development is truncated. The shallow depths of Dalupa middens, 

discussed below, suggest that even midden deposits on flat habitation terraces are 

periodically removed by slope wash. 

ANTHROPOGENIC SOILS 

Human activities producing anthropogenic soils include the addition of "foreign, 

non-soil materials," accumulation from irrigation, redoximorphic conditions from 

saturation, and redeposition from terracing (Eswaran 1997:1). Anthropogenic soils do 

not have their own soil order, although human alteration of the soil-forming factors 

affects classification (Engel and Ahrens 1995). The International Committee on 

Anthropogenic Soils (ICOMANTH) is responsible for modifying Soil Taxonomy to 

accommodate anthropogenic soils (Galbraith 2002). 

Deposits affected primarily by cultural refuse may develop an anthric epipedon or 

surface horizon. An anthric epipedon has evidence of human disturbance and is dark in 



color with high levels of bases, organic matter, and phosphorus (Engel and Ahrens 1995; 

Soil Survey Staff 1999:10). 

Irrigated rice fields, widespread in the Philippines and Southeast Asia, experience 

more substantial alterations and are often termed "paddy soils." Humanly-induced aquic 

conditions are considered to be the diagnostic feature of paddy soils (Dudal 1968). 

Saturated conditions produce a suite of associated changes to the soil profile, including 

the migration and accumulation of iron and manganese, base status changes, organic 

matter changes, and increased weathering of soil minerals (Moormann and van Breeman 

1978; see also Chen et al. 1980; Gotoh and Patrick 1974; Kirk and Bajita 1995; 

Ponnamperuna 1972). The surface structure generally becomes massive due to puddling. 

Human and animal traffic through the fields may create a compacted subsurface horizon 

termed a plow pan or plow sole (Dudal 1968) or a traffic pan (Moormann and van 

Breeman 1978:91). This serves to reduce water loss (Rowell 1981:450). 

Terracing is another common alteration. Slopes may be terraced for habitation or 

irrigated rice farming by forming a retaining wall and filling the space behind the wall 

with soil from up slope. For the soil within these terraces, all of the factors of soil 

formation are affected; parent materials may be mixed, time in situ is interrupted and 

begun again, topographic position is altered, drainage and access to water may have 

changed, and new communities of microorganisms, plants, and animals may reside in the 

terraces due to altered climatic conditions. 

One spectacular example of terracing in the Central Cordillera is the terrace 

system of Ifugao villagers around the municipality of Banaue, Ifugao Province, in 
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northern Luzon (Moormann and van Breemen 1978:88-89), well known to international 

visitors and Philippine nationals as an "eighth wonder of the world" (Broad and 

Cavanagh 1993:25; Eder 1982). These terraces are irrigated agricultural fields used for 

rice cultivation and should be continuously waterlogged (Moormann and van Breemen 

1978:89). 

Conklin (1980:14-35) describes Ifugao terrace construction and maintenance and 

terrace soils. The surface level of the rice terraces 

. . .  a v e r a g e s  2 5 - 3 5  c e n t i m e t e r s  i n  d e p t h  ( u p  t o  6 0  c m . . . ) .  T h e s e  f i n e l y  
mixed puddled soils are heavy in texture and moderate in both acidity and 
levels of organic matter. They are all clays with various admixtures 
derived from continuous irrigation and drainage flow, sluicing activities, 
decaying vegetable matter, detritus and waste from higher slopes, and the 
results of a very active pond-field fauna (Conklin 1980:21). 

The Ifugao classify pond-field soils into 11 major types based on texture, porosity, and 

color (Conklin 1980:21, Plate 34d). Soil scientists classified a pedon from an irrigated 

terrace at Banaue, Ifugao Province as a Fluvent. The described pedon is "underlain by 

intensely weathered uplifted Paleocene sediments" (Raymundo et al. 1989:129,13). The 

date of terrace construction is unknown. 

Terraced rice fields in Kalinga Province "do not achieve the engineering 

excellence of the Bontoc and Ifugao ones" (Dozier 1966:11). Kalinga terracing is 

described as less space-efficient because walls are shorter and less vertical; the Kalinga 

farmer "frequently builds a wall to the height of only a meter and lets the rest of the 

terrace bank slope at a gentle angle, planting on it a kind of grass... which holds down 

the soil and keeps down other vegetation" (Barton 1949:7). Kalinga habitation terraces 
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are constructed in a similar manner to the agricultural terraces, and provide the only flat 

land for residential use in the Pasil River Valley. 

MIDDENS 

Middens, as defined in Chapters 1 and 3, are loci of repeated secondary discard. 

In Dalupa, midden surfaces had greater artifact diversity and density than areas of 

primary refuse deposits, such as paths. They appeared on habitation terraces, below 

terrace edges on the mountain slope, in washes, and near water sources. These middens 

would be classified as anthric epipedons on terraces or natural sediment accumulations. 

Thirty active middens were defined in Dalupa during the 2001 field season, based 

on observations during village mapping and weekly household questionnaires (Chapter 

3). Two middens were not studied because of the absence of landowner permission. The 

remaining 28 active middens were mapped, including midden boundaries and the 

locations of systematic cores (n = 473) to determine depth. Core depths were used to 

create midden profiles. Sample plan views and profiles are shown for three middens 

(Figures 4.1-4.3). A total of 63 pH measurements was taken across midden surfaces, 

with at least one measurement in each midden. Figures 4.4-4.6 depict several Dalupa 

midden surfaces. 

A test unit measuring 1 x 1 m was excavated in each of two middens (Midden 1 

and Midden 9; Figures 4.4-4.5). Both units were excavated in 5-cm levels, with pH 
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measurements taken at least every 10 cm. Soil samples were also collected from each 5-

cm level. Units contained 10-13 levels and were excavated until they reached the base of 

the midden deposits. Excavation units were placed where cores indicated the greatest 

midden depth, enabling a comparison of actual midden depth and depth as measuring by 

coring. Core depths were an average of 67 percent (range 58-76%) as great as actual 

depth. 

Data on cultural midden disturbance processes are qualitative, rather than 

quantitative. Observations of midden disturbance were informal and conducted during 

the course of other activities in the area, such as mapping or excavation. 

Midden area and volume 

Area was estimated for each midden from its plan view map. Volume was 

calculated as the area multiplied by the adjusted mean depth. The mean depth was first 

determined by averaging the depths from all cores across the midden surface. This value 

was then divided by .67 to adjust for the difference between depths as seen in cores and 

actual depth, producing the adjusted mean depth. While all 28 investigated middens have 

area measurements, only 27 of those have volume measurements. One midden (Midden 

4, in a wash) could not be systematically cored due to the lack of sediment. 

Table 4.17 presents raw data on area and volume calculations for the measured 

middens, and Table 4.18 summarizes the distribution of area, volume, and adjusted 

maximum midden depths. The measured middens cover 3468 m^ and have a volume of 

270 m^. Of course, only 90-93 percent of the active middens in Dalupa were measured. 
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Extrapolating these figures to a 100 percent sample (Table 4.19) produces a total area of 

3716 and a total volume of 300 m^ All active middens in Dalupa (n = 30) are 

estimated to cover 9.1 percent of the 40,800 m^ in the residential area. 

Dalupa has been settled at least since 1901, the date of an early peace pact with 

another community (Dozier 1966: 270). Approximately 400 people in 71 households 

lived there during the 2001 field season. However, none of the 27 measured active 

middens was thicker than 66 cm, even after adjusting the maximum depths in Table 4.17 

for core measurement error. The estimated volume of all 30 active middens is 300 m^. 

These middens appear thin, with insufficient volume, given the size of the community 

and the length of time it has been occupied. 

Of course, more material may be located in inactive midden deposits. These were 

largely invisible in Dalupa. Only one deposit located during village mapping was a 

candidate for an inactive midden. It was mapped as a midden by Miriam Stark and Jim 

Bayman in 1987-88 but not considered to be one by Dalupa residents in 2001. Coring 

did not indicate any depth, and it may have been a surface scatter in 1988. Another 

apparent inactive midden, identified by several sherds and much darker fill with a clear 

boundary, was discovered during profiling of the Ayang-ang pedon exposed by a 

habitation terrace. 

Cultural and natural disturbance 

Midden composition and stratigraphy is altered by both cultural and natural 

processes following cultural deposition. Cultural processes include disturbance both by 
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people and by their domestic animals. Natural processes include both additions of 

sediment and the movement of midden deposits down slope. 

Materials are removed, further damaged, and mixed, primarily by children and 

domestic animals (primarily dogs, pigs, and chickens). Middens may also be shifted or 

moved during extramural cleaning. 

Systematic collection of data on cultural disturbance proved to be extremely 

difficult. The original plan was to routinely station observers at several middens, and to 

note who (or what) entered the midden and when. Any episodes of household discard 

would be recorded, and all of the animals in the midden would be counted and recorded 

every 15 minutes. This practice, it was hoped, would help verify discard questionnaire 

data as well as provide quantitative data on animal disturbance. Unfortunately, 

ethnoarchaeologists at a midden simultaneously attracted hordes of small children and 

repelled most people who might have wanted to discard something. 

There were three frustrating attempts to conduct midden observations (total 

observation time: 2 hours, 45 minutes). Direct, obvious midden observations did not 

work. Adults in the vicinity watched us from windows and doorways and continually 

asked us what we were doing, perhaps skeptical of our explanation that we were 

watching the trash. Children immediately surrounded us, eager for attention, hoping we 

had candy, and rendering note-taking impossible. 

It was also not clear that these systematic observations provided more useful data 

than did unsystematic observations. Field notes from March 20, 2001, provide a typical 

example of a midden observation period: 
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Tuesday, March 20,2001. Midden by basketball court [Midden 1], Warm, sunny. 
9:45 am. One chicken. 
10:00 am. One pig, one chicken. 
Several children have just arrived on the court to play basketball. They look like they 
should be in school. 
10:15 am. One dog, one chicken. 
Kids saw us. We left. 

Dogs, pigs, chickens, and children all spent considerable time in Dalupa middens, but 

calculations of their frequency or density at a given time were unlikely to be helpful. 

A better understanding of cultural disturbance was gained later in the field season 

while working in the middens. Five weeks were spent on mapping and surface collection 

of individual middens in May and June, and test units were excavated in two middens 

over the following two weeks in late June. After living in Dalupa for over three months 

and then working in the middens for over six weeks, several conclusions were drawn: 

1. Active middens are close to other current activity areas, and are frequently disrupted 

as a result. For example. Midden 1 is immediately adjacent to the basketball court, 

and players must frequently run through the midden to get the ball. There is 

significant foot traffic through Midden 14 along a path to the spring. 

2. Children play in the trash, resulting in considerable breakage and movement of 

midden contents. For example, children found a complete ceramic bowl on the edge 

of Midden 1 during the excavation of the test unit. After politely offering it to us, they 

then destroyed it by breaking it in half, throwing some pieces into the trees, and 

smashing other pieces against our backdirt pile (field notes, June 21,2001). In another 

example, a Vicks nasal inhaler seen earlier on the surface of Midden 1 reappeared as a 

toy (field notes, May 20, 2001). Disturbance of refuse by children has been described 

by other authors (e.g., Hammond and Hammond 1981; Hayden and Cannon 1983). 
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3. Animal presence is almost continuous in the midden. Human activity around or even 

in the midden has little effect on animal presence. Pigs, for example, move out of 

striking distance but do not leave the area. 

4. Chickens and children were observed digging in middens at shallow depths. Pigs and 

chickens consume discarded organic materials in the middens. 

5. Midden distributions are shifted by extramural cleaning. Prior to the basketball 

tournament during the Dalupa town fiesta (April 24-25, 2001), all of Midden 1 was 

pushed back about two meters and burned to reduce litter around the court. The 

midden adjacent to the elementary school (Midden 6) was burned on Friday, May 31, 

before classes began on the following Monday. On June 12, a resident of the house 

closest to Midden 8 moved all surface material from Midden 8 into Midden 9, 

complaining of the smell from the animal dung. 

In sum, Dalupa middens are frequently disturbed by human and animal traffic, 

children's play, animal feeding, and extramural cleaning. None of these activities 

transports refuse away from the residential area, although some refuse is consumed by 

animals or destroyed by burning. 

The topographic position of Dalupa suggests that older midden deposits are 

buried down slope or in the Pasil River below. As noted earlier in this chapter, much of 

the rock in the project area appears to be colluvium from formations at higher elevations. 

Little or no natural soil development is present in natural settings around the village, 

suggesting that sediment is not in place for a sufficient length of time. This is not 

surprising given slopes of 21-100 percent in these areas. 
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Land within the Dalupa residential area is terraced, and some of the middens 

appear on flat terrace surfaces as well as below or between terraces and in or near 

washes. However, middens on flat surfaces do not appear to be consistently thicker than 

those on more sloping surfaces (Table 4.17). Middens may be pushed off terrace surfaces 

periodically by cleaning activities, or materials may be carried off by slope wash. 

Regardless, once materials leave a flat terrace surface, they are subject to the same 

processes that affect middens originating on slopes. Measured midden slopes range 12-

53 percent. 

Description of midden sediments 

Midden sediments are described below using pH measurements from the 28 

investigated middens and soil samples from excavation in Middens 1 and 9. Midden 1, 

near the basketball court, is a large communal midden. The excavation unit extended 1-

40 cm below datum in the southwest comer and 6-55 cm below datum in the northwest 

corner. Midden 9 is a local midden with an adjacent faucet. Excavation extended 17-75 

cm below datum in the southwest comer and 1-79 cm below datum in the northwest 

comer. Color designations below are from Munsell (2000). 

Appearance. Figures 4.7-4.8 illustrate midden profiles after excavation. Samples 

near the surface in Middens 1 and 9 were gray (lOYR 5/1) when dry and black (7.5YR 

2.5/1) when moist. The sediment became lighter and more yellow in color as excavation 

in Midden 1 went deeper. A lower level was gray (2.5Y 6/1) when dry and very dark 

gray (2.5Y 3/1) when moist. The underlying sterile surface was light brownish gray 
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(2.5Y 6/2) when dry and very dark grayish brown (2.5Y 3/2) when moist. The color 

change was not as clear throughout Midden 9; in the lowest excavated level, the soil was 

the same color as the upper level (lOYR 5/1) when dry and appeared slightly lighter than 

previous levels only when moist (lOYR 2/1). 

Too much undecomposed rice chaff was present in Midden 1 to permit particle 

size analyses. Table 4.20 summarizes particle size measurements for the layer 

underneath Midden 1 and the sediment within Midden 9. All samples were classified as 

clay loam. 

Acidity. Because the decomposition of organic matter produces organic acids 

such as humic and fulvic acids (Tan 1998:99-100), concentrations of decomposing 

organic matter should have a lower pH than the surrounding environment. Dalupa 

middens do receive some organic waste, although leftover edible food is unlikely to 

decompose there (Chapter 3). Is the midden environment more acidic than surrounding 

habitation surfaces or natural soils around the community? 

To test this hypothesis, 63 pH measurements were taken across 28 midden 

surfaces with a portable Kelway field meter. These data are compared in Table 4.21 to 

pH values from the surfaces of 12 of the 13 described pedons exposed by habitation 

terraces and in agricultural contexts. Measurements of pH are approximately related to 

hydrogen ion concentrations by the following equation (Harris 1995:106); pH = -

log[H^]. Therefore, pH values are converted to hydrogen ion concentrations for statistical 

analysis. 
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The mean pH decreases with increasing human deposition on the surface, from 

6.1 on the surface of natural profiles to 5.7 on midden surfaces. However, there is great 

variability within the categories of agricultural, habitation, and midden contexts, as 

shown by coefficients of variation ranging 63-89 percent. Variation is substantial even 

within the boundaries of individual middens, as shown in Table 4.22. When means are 

examined using a two-group t-test, the difference between habitation terraces and midden 

deposits is not significant. There is a 90 percent chance of a significant difference 

between agricultural (natural) contexts and either of the cultural contexts (habitation 

terrace or midden; Table 4.23). In conclusion, midden deposits cannot be characterized 

as more acidic than the surrounding or underlying habitation terraces, although both of 

these cultural deposits may be more acidic than natural soils in the area. 

Figures 4.9-4.10 illustrate pH measurements by depth in the two excavation units. 

PH values decrease with depth, as shown by measurements in multiple excavation levels 

of Middens 1 and 9. This may result from the translocation and accumulation of organic 

acids (Birkeland 1984:120-126). 

Gleying. Iron oxides in soil may become reduced under wet, anaerobic 

conditions, producing gray, bluish or greenish mottles (Brady and Weil 1996:100). This 

color change is known as gleying. Gleyed sediments are common in marshes and have 

also been found in archaeological sites. Gleyed sediments underneath one Folsom-age 

bone bed suggest considerable decomposing organic matter present at the time of burial 

(Hill and Hofman 1997:65-68). Microorganisms consuming the organic matter 

contributed to the reduction of the iron oxides in the surrounding sediment. 
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Wet, anaerobic conditions and the decomposition of organic matter produced gley 

layers within one midden in Dalupa. Four layers of gleyed sediment, interspersed with 

layers of rice chaff, appeared in the excavated levels of Midden 1 (Figure 4.7). Layers 

ranged from 1-13 cm in thickness and became thicker with depth. Table 4.24 

summarizes depths and Munsell colors for mottles and matrix. 

The presence of similar gley layers in archaeological middens would indicate 

depositional layers of organic material. Rice chaff is produced from rice threshing, and 

layers of chaff delineate dumping episodes. Unfortunately, given the natural and cultural 

disturbance processes described above, these layers are unlikely to persist for any length 

of time. They did not appear in any other midden in Dalupa, as indicated by their 

absence in cores and in the Midden 9 excavation unit. 

CHEMICAL SIGNATURES OF MIDDEN SEDIMENTS 

Inductively coupled plasma-atomic emission spectroscopy (ICP-AES) is a 

common analytical technique used by soil scientists for determining elemental 

concentrations (Soltanpour et al. 1996). It is used here with the weak-acid extraction 

technique to compare the chemical composition of midden sediments to habitation 

terraces and the surrounding natural soils. 

Eighty soil samples from Dalupa were analyzed in July 2002 at the Laboratory of 

Archaeological Chemistry, University of Wisconsin under the supervision of Dr. James 

Burton. These samples included 5 midden samples from two middens, 41 samples from 
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natural profiles near agricultural fields, and 15 samples from habitation terraces. The 

agricultural and habitation terrace samples come from the 13 pedons described in Tables 

4.4-4.16. Another 19 samples were duplicates of one natural sample and one habitation 

terrace sample, and were analyzed to check replicability of the extraction and analytical 

techniques. 

Methodology and analytical error 

The weak-acid extraction technique was initially developed for ceramic sherds, 

and coupled with ICP spectroscopy for compositional analysis (Burton and Simon 1993). 

Advantages of this approach include the simplicity of the extraction and the low cost of 

materials and analysis. Several authors have used this technique for ceramic sourcing 

studies (e.g., Simon 1994; Simon and Ravesloot 1995; Stark et al. 1995). The accuracy 

and replicability of this extraction technique has been challenged, in particular because 

firing temperature has a significant effect on extract chemical composition (Neff et al. 

1996; Montgomery and Whittlesey 1998). This source of variability is not present when 

analyzing unfired soil samples. 

This study follows the methodology of Middleton and Price (1996), who applied 

this technique to unfired soil samples from site activity areas. Soil samples were air dried 

in Dalupa. Once at the University of Arizona, samples were screened through 2 mm 

mesh, ground with a porcelain mortar and pestle, and oven dried for 48 hours at 105 °C. 

A portion of each sample (.2 g) was combined with 20 ml IN HCl and left in sealed glass 

vials for two weeks at room temperature. The supernatant was poured into clean vials 
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and taken to the University of Wisconsin for ICP-AES analysis. Samples were analyzed 

for the concentrations in parts per million (ppm) of 12 elements; Al, Ba, Ca, Fe, K, Mg, 

Mn, Na, P, Sr, Ti, and Zn. 

Analytical error was evaluated in two ways: (1) repeated measurements of a 

standard solution and (2) analysis of multiple extractions of the same sample. Analysis 

was performed on concentration measurements in ppm, because conversion to log,o 

values may conceal variability (Neff et al. 1996:391). In 13 measurements of the 

standard solution, coefficients of variation are below three percent for 11 elements and 

range 0.8-3.5 percent. These figures are within the range reported by Burton and Simon 

(1993,1996). Multiple extractions were made from one natural soil sample from an 

agricultural field (n = 9) and one sample from a habitation terrace (n = 10). Coefficients 

of variation in the natural sample are below 10 percent for eight elements; they range 5.2-

13.3 percent for all elements but potassium, with a C.V. of 36.9 percent. For the 

habitation terrace sample, coefficients of variation are below 10 percent for 10 elements 

and range 2.8-11.7 percent. The higher C.V. values for duplicate extractions reflect 

variation introduced during the extraction process, including differences in the particle 

size of the .2 g sample and fluctuations in sample weight or extractant volume. For these 

unfired soil samples, the analytical error and variation between extractions is close to the 

analytical error described for bulk analysis techniques, and considerably less than the 

variation introduced into acid extractions by firing temperature (Neff et al. 1996:390-

392). 
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Chemical data for the 61 non-duplicate samples were statistically analyzed using 

SYSTAT 7.0.1 for Windows. After ppm concentrations were converted to base 10 

logarithms to normalize the distribution, discriminant analysis was used to examine 

predicted group membership. Known groups were agricultural (natural), habitation 

terrace, and midden samples. Although the three groups could be distinguished, a 

principal components analysis indicated that a large number of elements contributed to 

the variability between groups. In an attempt to focus on the most important variables, 

two-sample t-tests were run to see which elements were significantly different between 

the three groups. 

Results 

Samples from agricultural, habitation, and midden contexts have significantly 

different chemical compositions and can be distinguished from one another. This is true 

whether statistical analysis includes all 61 samples (Wilks' lambda, F = 6.76, probability 

= 0.0000) or excludes non-surface samples from agricultural and habitation contexts 

(Wilks' lambda, F = 3.72, probability = 0.0298). Tables 4.25-4.26 summarize the 

relationship between predicted and actual group membership for both analyses. 

Habitation surface samples were particularly prone to misclassification as either natural 

soils or midden deposits (Table 4.25). 

A principal components analysis was the first step in determining which elements 

were most useful for distinguishing groups. A large number of elements apparently 

contributed to the observed patterns. Only 61 percent of the variation is explained by the 
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first two components, and six of the 12 examined elements have loadings over 0.600 in 

the first component (Table 4.27). 

To see whether individual elements could be used to distinguish between groups, 

a series of two-sample t-tests was run for all 12 elements. Table 4.28 lists elements with 

significantly different measurements between agricultural and habitation samples, 

habitation and midden samples, and agricultural and midden samples. The only element 

significantly different in all three comparisons is phosphorus, with respectively 

increasing concentrations in agricultural, habitation, and midden samples. Four other 

elements were different in two of three comparisons: Al, Ca, K, and Sr. Of these four, 

A1 and Ca were chosen for further analysis. Sr was strongly correlated with Ca in a 

previous study, suggesting similar chemical pathways (Middleton and Price 1996). K is 

not considered further because of its unusually high coefficient of variation in one set of 

duplicate extractions. 

Like phosphorus, calcium is lowest in agricultural contexts and highest in midden 

contexts, although the increase from habitation to midden contexts is not statistically 

significant. Al is lowest in midden contexts, increasing in agricultural and habitation 

contexts. Figures 4.11-4.12 plot ppm concentrations of Ca and Al against P. 

In the scatterplot of Ca and P concentrations (Figure 4.11), a clear division can be 

seen between agricultural and midden samples. Eight habitation samples fall into the 

midden cluster, and the other seven are grouped with agricultural (natural) samples. This 

division reflects the variation in habitation terrace contexts; while some resemble soils 

with little or no human modification, others are heavily influenced by refuse and animal 



183 

activity. The habitation samples that resemble middens in Figure 4.11 are two samples 

from the Basiwal pedon (exposed by a house terrace and down slope from a midden), 

four samples from the Ayang-ang pedon (with some deposits from an inactive midden at 

the surface), one sample from the Court pedon (exposed by the terrace for the basketball 

court, with heavy human and animal traffic), and one sample from an extramural plaza 

(swept clean, but with heavy human and animal traffic). 

Some clustering of agricultural, habitation, and midden samples is also visible 

when A1 and P concentrations are plotted in Figure 4.12. One midden sample, taken from 

the base of Midden 1, has an unusually high concentration of aluminum. Aluminum may 

have accumulated at this depth due to leaching processes. 

In sum, when used in combination, most of the 12 elements analyzed are useful 

for separating midden deposits from habitation surfaces and the surrounding natural soils. 

However, the same distinctions can be made in Dalupa by looking at one or two 

elements. Calcium is higher in cultural than in natural contexts, while phosphorus 

steadily increases with increasing human impact. Both elements have been previously 

linked to human activity, especially phosphorus (Middleton and Price 1996; Schlezinger 

and Howes 2000; Terry et al. 2000; Vizcaino and Canabate 1999). The interesting 

pattern in Dalupa is the blurring of the chemical boundaries between habitation terraces 

and midden deposits. Possible explanations include: (1) the wide distribution of human 

and animal refuse throughout the residential area, although some material is collected and 

concentrated in midden deposits, (2) the movement of waste materials downslope and out 
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of middens through natural processes and (3) changes in active midden distribution due 

to changes in house placement and occupation in Dalupa's history. 

THE NATURE OF DALUPA MIDDEN ENVIRONMENTS 

All 30 active middens in Dalupa cover an estimated 3716 m^ and have an 

estimated total volume of 300 m^ Deposits are shallow, ranging up to 66 cm in thickness 

after adjusting for error in core depth. These middens are fluid entities, frequently 

disturbed by human and animal activities, moved by extramural cleaning and slope wash, 

and eventually buried or carried down steep slopes. This makes it difficult to examine 

long-term trends in midden development or to examine materials from earlier periods in 

Dalupa's history. 

Dalupa middens can be chemically distinguished from the surrounding natural 

soils and from habitation terraces, although the division between habitation terrace 

sediment and midden sediment may be blurred. Midden deposits are not more acidic 

than the surrounding or underlying habitation terraces, although both of these cultural 

deposits may be more acidic than natural soils in the area. Levels of phosphorus and 

calcium generally increase with increasing cultural deposition, but even some habitation 

terraces resemble middens in their concentrations of these elements. The chemical data 

suggest deposition outside middens and movement of midden deposits within the 

residential area. 



1 8 5  

Disturbed Area 
(no cores) 

Basket Ball 
Net 

Excavation 
Unit 1 

Location of 
Cross Section 

Basket Ball Court 
(concrete) 

Midden Boundary 

01 
Ground Surface • 2m 

Midden 

I 2n 

Im" 

Figure 4.1. Plan view and profile of Midden 1. 



1 8 6  

2n>| N 

L t 
0 2m 

Faucet 

/ 
» t 

/ I I 

Drainage \ 
\ 

Wall 
. • 
''9 

Midden Boundary 

Location of 
Cross-section 

/ 

\/ •\ 

•if 

/  \ .: Wall 

8 

\ 

• 
Excavation 

Unit 2 House 68 

Im" 

2m 
Ground Surface 

Midden 

Figure 4.2. Plan view and profile of Midden 9. 



Midden^oundary 
^ S 

Trail 

Location of Cross-Section 

Ground Surface 

figure 4.3. Plan view and profile of Midden 



Figure 4.4. Midden 1 at start of excavation. 

Figure 4.5. Midden 9 before excavation. 



Figure 4.6. Midden 21 (unexcavated). 

Figure 4.7. Profile of excavated unit in Midden 1. 
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Figure 4.8. Profile of excavated unit in Midden 9. 



Figure 4.9. pH and depth. Midden 1. 
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Figure 4.11. Calcium and phosphorus concentrations. 
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Figure 4.12. Aluminum and phosphorus concentrations. 
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Table 4.1. Described pedons within the study area (n = 13). 

Profile name Location/exposure type Notes 
Balais Hillside face within rice field 
Dayagon Rice field terrace 
Solucon Rice field terrace 
V. Cayag Rice field terrace 
Awaga Swidden field Clay source 
Awing Rice field terrace Clay source 
Bullayao Previous exposure by rice field terrace Clay source; new profile 
Dayawon Adjacent to rice field terrace Old clay source 
Marcelo Swidden field Clay source 
Court Habitation terrace 
Ayang-ang Habitation terrace 
Basiwal Habitation terrace 
Tongdo Habitation terrace 
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Table 4.2. Stratigraphy of the Luzon Central Cordillera (Bureau of Mines and Geosciences 1981:Table II-
13). 

Epoch Age Strata Description 
Holocene Quaternary 

alluvium; terrace 
gravel 

Pleistocene Late Awiden Mesa 
formation; 
Quaternary 
volcanics 

Pleistocene Early Rosario formation 
Pliocene Rosario formation 

Miocene Late Klondyke 
formation 

Miocene Late Andesite dikes 

Miocene Middle Kennon formation 

Miocene Middle Black Mountain 
Porphyry Complex 

Miocene Middle- Balatoc Plug 
Late 

Miocene Early Zigzag formation 

? Agno batholith 

Oligocene Tineg formation 

Awiden Mesa: welded tuffs, dacitic tuffaceous sediments. 
Mt. Sto. Tomas in Baguio; Ambalatungan, Bumabag, 

Podakan volcanoes. 

[see below] 
Conformable shale over the Klondyke. Brown sandstone, 

shale, siltstone with minor tuffs, sandy limestone, and 
pebble conglomerate. 

Conglomerate, andesite lava flows, volcanic flow 
breccias, pyroclastics. Unconformably over the Twin 

Peaks member of the Kennon formation. 
Intrude Klondyke formation. Late Miocene-early 

Pleistocene. 
Twin Peaks'. Upper member. Alternating sandstone, 

shale, and limestone. 
Kennon Formation: Lower member. Important 

stratigraphic marker. 
Hypabassal intrusives (post-Agno and pre-Klondyke) into 

Kennon formation. Quartz diorite porphyry and dacite 
porphyry. 

Found at Acupan Mine. Angular fragments of mostly 
quartz diorite, porphyritic andesite, dacite with some 
granodiorite, metasediments, and ultramafic rocks. 

Unconformable on the Pugo; conformably overlain by 
Kennon formation. 

Plutonic body north-south across eastern half of Baguio 
District; intrudes Pugo and overlain unconformably by 
Zigzag. Includes Antamok Diorite, Virac Granodiorite, 

Itogon Quartz Diorite. 
Date based on fossils. Dacitic pyroclastic rocks with 
intercalcated limestone beds and dacite lava layers; 

widespread in area of Bontoc. Unconformable on the 
Licuan group. Also included in the Tineg formation is 

the Oligocene Sagada limestone, composed of two thick 
limestone layers separated by clastic formation with 

lignite seam. 
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Table 4.2, continued 

Epoch Age Strata Description 
Eocene Licuan group Pugo formation: metasediments and metavolcanics. The 

metamorphic Dalupirup schist may be transitional to the 
Pugo formation. 

Formation 1: basalt lava, basaltic andesite lava with 
some andesite pyroclastic rocks; exposed along Layacan 

River and to the west of Bontoc. 
Formation 2: andesite lava, andesitic pyroclastic rods 

with limestone lenses in part; along Binongan River and 
in lower Baay River. 

Paleocene Dalupirip schist 
Cretaceous Dalupirup schist 

Jurassic Dalupirup schist 
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Table 4.3. Soil classification, parent material, and slope. 

Profile name Soil order Subgroup Dominant rock Slope 
Balais Inceptisol Typic Dystrudept Volcanic tuff 25° (47%) 
Dayagon Entisol Typic Udorthent Volcanic tuff 10-13° (18-23%) 
Solucon Entisol Typic Udorthent Shale 15° (27%) 
V. Cayag Inceptisol Vitrandic Dystrudept Volcanic tuff; shale 45° (100%) 
Awaga Inceptisol Typic Dystrudept Volcanic tuff 20° (36%) 
Awing Entisol Typic Udorthent Volcanic tuff 19° (34%) 
Bullayao Entisol Vitrandic Udorthent Volcanic tuff 16-23° (29-42%) 
Dayawon Entisol Typic Udorthent Volcanic tuff 12° (21%) 
Marcelo Inceptisol Typic Dystrudept Volcanic tuff 16-21° (29-38%) 
Court Entisol Vitrandic Udorthent Volcanic tuff 18-21° (32-38%) 
Ayang-ang Entisol Typic Udorthent Shale; volcanic tuff 28° (53%) 
Basiwal Entisol Typic Udorthent Shale 33° (65%) 
Tongdo Entisol Typic Udorthent Volcanic tuff 20-25° (36-47%) 



Table 4.4. Bala-is pedon (proflled April 20,2001). 

Site location: Exposed face of hillside in agricultural field owned by 
George Bala-is. E 305432, N 1923423 

Slope: East-facing slope. Convex slope downward perpendicular to 
profile (25°); convex contour downward parallel to profile (11°). 

Site description: Exposed face of hillside. Frequent landslides have 
moved the face back. Bees and ants live in the profile face. 

Vegetation: Weedy blue flowers, vines, grass. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-11 3 lOYR 5/2 lOYR 3/1 h vfr 1.5 2.7 Gr,m,l A,s 
Bw 11-82 20 lOYR 6/3 10YR4/3 so fr 1.8 2.3 Sbk,f,l G,w 
C 82+ 50+ lOYR 7/3 lOYR 5/3 so vfr 1.1 0.5 Gr,f,l 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cni) 

A 0-11 87 0-10 Sandy clay loam 48.2 24.8 26.9 
Bw 11-82 88 23-33 Sandy clay loam 46.5 18.6 34.9 
Bw 11-82 89 45-57 Sandy clay loam 47.1 18.3 34.7 
C 82+ 90 128-138 Sandy clay loam 59J 183 22.7 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex. K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 

0 y 45% —-
* pH taken at ground surface using Kelway field tester May 20, 2001 on the morning after a rain shower. 

NOTES: Volcanic tuff boulders dominate the profile. Diagnostic horizons are an ochric epipedon and cambic subsurface horizon. No clay films on 
ped surfaces were recorded in the field. The soil is classified as an Inceptisol (Typic Dystrudept). 

vo 



Table 4.5. Dayagon pedon (profiled April 16,2001). 

Site location: Terrace exposed in fallow rice field owned by Neda Site description: The profile is along an eastern exposure of a rice terrace. 
Dayagon. E 305870, N 1923376 

Slope: Convex slope downward perpendicular to profile (32°), concave Vegetation: large yellow flowers, blue weedy flowers 
slope (10-13°) parallel to profile. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-45 5 lOYR 5/2 10YR4/2 vh vfr 2.3 2.6 Sbk,f,l C,w 
CI 45-78 15 lOYR 6/3 10YR4/2 h fr 1.8 2.8 Sbk,f,2 G,i 
C2 78+ >50 — — — — — — — — 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A 0-45 63 0-12 Clay loam 29.6 32.3 38.1 
A 0-45 64 19-29 Clay loam 23.3 32.6 38.1 
CI 45-78 65 44-55 Clay loam 31.3 32.6 36.1 
CI 45-78 66 68-77 Clay loam 25.3 36.6 38.1 
C2 78+ — — — — — — 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex.K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 
63 0-12 6.4 78% — 17.4 4.85 .11 .83 
65 44-55 — — — 22.3 4.08 .25 .16 

* pH taken at ground surface using Kelway field tester May 21,2001 on the morning after a rain shower. 

NOTES: The dominant rock type is yellowish tuff that is very weathered and friable. The only diagnostic horizon is an ochric epipedon. No clay films 
on ped surfaces were recorded in the field. The soil is classified as an Entisol (Typic Udorthent). 



Table 4.6. Solucon pedon (profiled AprU 19,2001). 

Site location: Exposed terrace face of irrigated rice field, facing northeast. Site description: Exposed face of terrace wall on the south edge of rice 
E 305838, N 1922626 field belonging to Pablo Solucon. Face is exposed by irrigation ditch 

leading into the field. 

Slope: Slope perpendicular to profile (2°), concave slope parallel to Vegetation: golon grass (used for roofs), palotot grass (a smaller grass) on 
profile Overall slope of pedon 15° towards the north. top of terrace. Ferns, grasses on terrace face. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-11 0 10YR6/3 10YR4/3 eh efi 3.1 2.8 Sbk,m,l A,s 
CI 11-55 2 10YR6/6 10YR5/6 eh fi 3.2 3,2 Sbk.m,3 G,w 
C2 55-86 5 10YR7/6 10YR5/6 eh fi 3.2 3.1 Sbk,m,3 G,w 
C3 86-156 5 10YR7/6 10YR5/6 eh fi 3.2 3.2 Sbk,m,3 A,w 
R 156+ 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(sr;0 (cm) 

A 0-11 82 3-10 Clay 11.9 32.6 55.5 
CI 11-55 83 26-36 Clay 7.9 28.6 63.5 
C2 55-86 84 
C3 86-156 85 
R 156+ 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex. K 
number (SN) (pH)* (meg/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 
— 0 5J 77% ---- ---- ---- ---- — 
* pH taken at ground surface using Kelway field tester May 21,2001 on the morning after a rain shower. 

NOTES: All C horizons consist of bedrock weathered to varying degrees. The bedrock (R horizon) is shale. Soil structure is assumed to be inherited 
from the parent material. The C3 horizon (83-156 cm) has manganese and iron oxides mottles and gleying. The soil is classified as an Entisol (Typic 
Udorthent). 



Table 4.7. V. Cayag pedon (proHled April 10,2001). 

Site location: Terrace face in rice field belonging to Vicki Cayag. Site description: This rice field is currently unplanted; it is far from 
E 305699, N 1923617 irrigation water and left unplanted during the dry season. Josephine 

Bommogas estimates the field has existed since 1930-1940. 

Slope: 45° Vegetation: Grasses, ferns, moss on terrace face. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-18 5 lOYR 5/3 lOYR 4/2 Eh Fi 1.5 2.8 Sbk,f,3 C,w 
Bwl 18-32 7 lOYR 6/3 lOYR 4/3 Eh Fi 2.5 3.3 Sbk,m,3 G 
Bw2 32-50 25 lOYR 6/3 lOYR 4/3 Eh Vfi 2.3 2.3 Sbk,m,3 G,w 
C 50+ 50 lOYR 7/4 lOYR 4/3 Eh fr 2.5 2.1 Sbk,m,3 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A 0-18 44 0-8 Clay 25.9 30.0 44.1 
CI 18-32 45 18-28 Clay 29.6 26.6 43.8 
C2 32-50 46 40-49 Clay 25.6 34.3 40.1 
C3 50+ 47 56-66 Clay loam 23.63 36.6 39.8 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex.K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 
44 0-8 6.3 95% 27.3 4.02 .12 .17 
45 18-28 — 25.6 4.35 .17 .09 
* pH taken at ground surface using Kelway field tester May 21, 2001 on the morning after a rain shower. 

NOTES: Tuff boulders are the dominant rock type, although some weathered shale fragments also appear in the Bw2 horizon. The Bwl horizon 
contains mottles (lOYR 5/3). Organic material is present on the ped surfaces in the Bw2 horizon. Diagnostic horizons are an ochric epipedon and 
cambic subsurface horizon. The soil is classified as an Inceptisol (Vitrandic Dystrudept). 



Table 4.8. Awaga pedon (profiled April 10,2001). 

Site location: Awaga clay source. E 305647, N 1923453 Site description: This clay source is in a lot owned by Awaga Salwi. It is 
currently used as an uma (swidden field). 

Slope: Convex slope perpendicular to profile (20°), convex contour Vegetation: Kordis (peas), ferns, banana trees, star apple trees, 
parallel to slope. Slope runs to the northeast. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A1 0-18 1 lOYR 4/2 lOYR 3/1 vh fr 2.5 2.7 G,c,l — 

AB 18-36 5 lOYR 5/2 lOYR 3/1 h fr 2.5 2.2 Sbk,f,l C,w 
Bwl 36-55 30 lOYR 6/3 lOYR 4/2 vh fr 2.2 3.2 Sbk,f,l g 
Bw2 55-105 30+ lOYR 6/3 lOYR 4/3 h fi 2.5 3.5 Sbk, f-m,2 c 
EC 105-129+ 30+ lOYR 6/3 lOYR 4/3 h fr 2.2 3.2 Sbk,f,l — 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A 0-18 29 3-13 Loam 41.3 32.6 26.1 
AB 18-36 30 21-31 Clay loam 41.3 30.6 28.1 
Bwl 36-55 31 36-46 Sandy clay loam 45.3 24.6 30.1 
Bw2 55-105 32 55-63 Sandy clay loam 43.3 22.6 34.1 
Bw2 55-105 33 80-90 Sandy clay loam 42.8 22.3 34.9 
BC 105-129+ 34 110-120 Sandy clay 44.5 18.6 36.9 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex. K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 
— 18 6.3 65% — — — — — 

— 129 5.4 50% ... .. — — 

* Readings taken in field with Kelway soil tester (reading after three minutes). 

NOTES: Roots and earthworms through profile. Profile pit stopped at 129 cm by volcanic tuff boulders. SNs 33-34 come from potters' excavation pit 
into the profile. Diagnostic horizons are an ochric epipedon and cambic subsurface horizon. No clay films on ped surfaces were recorded in the field. 
The soil is classified as an Inceptisol (Typic Dystrudept). 



Table 4.9. Awing pedon (profiled April 3-4,2001). 

Site location: Awing clay source. E 305677, N 1923441 Site description: Awing clay source at southwest edge of previously 
constructed rice terrace. The immediate area of the clay source is not 
planted (that portion of the field needs more leveling). 

Slope: Slope (19°) perpendicular to profile is convex and runs to the Vegetation: Not recorded, 
northeast. The contour parallel to the slope is convex. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-34 7 lOYR 4/2 lOYR 2/1 vh vfr 1.2 1.5 Gr,m,2 G,i 
AC 34-45 lOYR 5/3 lOYR 3/2 h fr 1.5 2.7 Sbk,f,l G,i 
CI 45-70 20 2.5Y 5/3 7.5YR4/2 sh fr 2.2 3.2 Sbk,f,l G,w 
C2 70-92 50+ lOYR 6/3 lOYR 4/3 h fi 2.2 3.5 Sbk,f,l C,w 
C3 92-124+ 70+ lOYR 6/3 lOYR 4/4 sh fr 1.5 3.2 Sbk,f,l — 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A 0-34 22 0-12 Sandy clay loam 53.3 26.6 20.1 
A 0-34 24 20-29 Sandy clay loam 49.1 24.8 26.1 
AC 34-45 25 34-44 Sandy clay loam 53.3 22.6 24.1 
CI 45-70 23 50-66 Sandy clay loam 51.1 24.8 24.1 
C1-C2 45-92 26 65-75 Sandy clay loam 53.3 18.6 28.1 
C2 70-92 27 78-90 Sandy clay loam 47.3 20.6 32.1 
C3 92-124+ 28 100-112 Sandy clay loam 45.3 20.6 34.1 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex.K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 
— 0 6.1 57% — — — — — 

45 6.0 50% — — — 

* Readings taken in field with Kelway soil tester (reading after three minutes). 

NOTES: Root depth extends to 65 cm; earthworms are present in profile. Extensive clay mining occurred below 60 cm. Volcanic tuff boulders are 
dominant rock type in C horizons. The only diagnostic horizon is an ochric epipedon. No clay films on ped surfaces were recorded in the field. The 
soil is classified as an Entisol (Typic Udorthent). 



Table 4.10. Bullayao pedon (profiled April 9,2001). 

Site location: Bullayao clay source. E305605, N 1923680 Site description: This exposure was excavated for profiling. It is west of 
an irrigated rice field, and previous clay mining pits were dug along the 
terrace face of the field. 

Slope: Concave profile perpendicular to profile, 16-23°. Convex contour Vegetation: Orange and coffee trees, 
parallel to profile. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A1 2-15 10 lOYR 5/2 7.5YR 3/2 sh vfr 1.2 1.3 Gr,m,l G 
A1 15-35 30 lOYR 5/2 lOYR 3/2 h vfr 1.2 2.2 Sbk,f,l C,w 
CI 35-57 50 lOYR 6/3 7.5YR4/2 h fr 1.8 2.9 Sbk,f,2 g 
C2 57-114+ 50 lOYR 5/3 10YR4/3 h fr 1.8 2.8 Sbk,f,l — 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A1 2-15 39 2-10 Sandy clay loam 51.1 27.1 21,8 
A2 15-35 40 20-30 Loam 49.1 29.1 21.8 
CI 35-57 41 43-50 Loam 40.2 38.7 21.1 
C2 57-114+ 42 60-75 Clay loam 40.2 22.6 37.2 
C2 57-114+ 43 114 Clay loam 40.2 24.8 34.9 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex. K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOQg) (meq/lOOg) 

0 6.4 73% 
U4 53% ™ ;;;;;;; 

* Readings taken in field with Kelway soil tester (reading after three minutes). 

NOTES: White and yellow volcanic tuff boulders appear throughout profile. The only diagnostic horizon is an ochric epipedon. While the C2 horizon 
has 1.8 times the clay content of the overlying horizon, no clay films on ped surfaces were recorded in the field. The soil is classified as an Entisol 
(Vitrandic Udorthent). 



Table 4.11 Dayawon pedon (profiled April 6,2001). 

Site location: Dayawon clay source. E 305760, N 1923006 Site description: Mining at this clay source created a 3.2 m long tunnel 
between two large volcanic tuff boulders. Josephine Bommogas suggested 
a date of the 1950s for initial excavation of the tunnel. This is exposed 
along an irrigation drainage ditch adjacent to an irrigated rice field. 

Slope: Concave slope (12°) perpendicular to profile; concave contour Vegetation: Trees, ferns, vines; moss on rocks. 
parallel to profile. Slope runs northeast 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

CI 49-78 unknown lOYR 5/3 lOYR 4/2 eh fr 1.5 2.5 Sbk,f,l G 
C2 78-98 unknown lOYR 5/3 lOYR 4/2 eh fr 1.5 2.7 Sbk,f,l G 
C3 98-110 unknown lOYR 6/3 lOYR 4/3 eh fr 1.5 2.7 Sbk,f,l C 
C4 110+ unknown 2.5Y 7/3 2.5Y 4/4 sh fr 1.5 2.5 Sbk,f,l — 

Horizon Depth (cm) Sample number 
(SN) 

Sample depth 
(cm) 

Particle size Percent sand Percent silt Percent clay 

CI 49-78 35 53-62 Loam 42.5 32.6 24.9 
C2 78-98 36 82-92 Loam 42.5 30.6 26.9 
C3 98-110 37 100-106 Clay loam 36.5 34.6 28.9 
C4 110+ 38 120 Clay 28.5 28.6 42.9 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex. K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 

NOTES: This profile was not illustrated. Profiling was hampered by the nature of the exposure, along a drainage ditch and extensively mined. The 
tunnel has two chambers: a larger front chamber, extending 1.4 m back from the profile face. A smaller chamber extends back another 1.8 m. SN 38 
was scraped from the top of this deeper tunnel, in an attempt to sample remnants of the potters' clay. The soil is tentatively classified as an Entisol 
(Typic Udorthent). 
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Table 4.12. Marcelo pedon (profiled March 19,2001). 

Site location: Marcelo clay source. E 305639, N 1923416 Site description: The Marcelo clay source is located in a lot owned by 
Josephine Bommogas, currently used as an uma (swidden plot). 

Slope: 16-21° perpendicular to profile. Vegetation: Kordis (pea), towol tr&s, salidomay and basutigrcQn leafy 
plants), ferns. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-44 25 2 2 Gr,c-vc,2 C,w 
Bw 44-110 15 2 3 Sbk,m,l — 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A 0-44 6 10-22 Clay loam 33.3 34.6 32.1 
Bw 44-110 7 44-58 Clay loam 43.3 20.6 36.1 
Bw 44-110 8 75-88 Clay loam 43.3 18.6 38.1 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex.K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 

0 5.8 80% — — — — 

* pH taken at ground surface using Kelway field tester May 21, 2001 on the morning after a rain shower. 

NOTES: There are four existing holes in this area of the uma, created by potters collecting clay. One of these holes was profiled down to its existing 
base at 110 cm. Volcanic tuff boulders are the dominant rock type. Organic material appears on ped faces around 45-57 cm, and some of the ped faces 
are shiny with clay coatings around 75-88 cm. Diagnostic horizons are an ochric epipedon and cambic subsurface horizon. The soil is classified as an 
Inceptisol (Typic Dystrudept). 



Table 4.13. Court pedon (profiled April 17,2001). 

Site location: Dalupa barangay basketball court. E 305896, N 1923426 Site description: Terrace along southern side of new basketball court. 

Slope: Concave perpendicular and parallel to profile, 18-21°. Vegetation: Blue weedy flowers above profile and along terrace face. 
Mosses and ferns on terrace face. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-16 30 lOYR 5/2 lOYR 3/2 eh fr 2.5 2.4 Gr,m,l C,i 
C 16+ — — — — — — — — 

Horizon Depth (cm) Sample number Sample depth 
(SN) (cm) 

Particle size Percent sand Percent silt Percent clay 

A 0-16 73 2-12 Clay loam 28.5 36.8 34.7 
C 16+ — — — — — — 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex. K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/l(K)g) (meq/lOOg) 
73 2-12 5.9 95% 2d3 481 .n 1.17 
* pH taken at ground surface using Kelway field tester May 21, 2(X)1 on the morning after a rain shower. 

NOTES: This pedon was not illustrated. Yellowish volcanic tuff dominates the C horizon. The only diagnostic horizon is an ochric epipedon. The soil 
is classified as an Entisol (Vitrandic Udorthent). 
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Table 4.14. Ayang-ang pedon (profiled May 3,2001). 

Site location: The terrace behind Sonia Ayang-ang's house. Site description: This is the exposed terrace face to the southwest 
E 306025, N 1923370 (upslope) from Sonia Ayang-ang's house. The terrace for this house was 

constructed after Stark did her fieldwork in Dalupa in 1987-88 but before 
the visit by Stark and Beck in 1999. 

Slope: The slope perpendicular to the profile (28°) is convex and runs to Vegetation: Grasses, ferns, weedy blue flowers, 
the southeast. The contour, parallel to the profile, is concave. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-47 20 2.5Y 5/2 2.5Y 3/2 sh-h lo-vfr bo
 

Gr,f-m,l A,i 
C 0-87 10 2.5Y 7/4 10YR4/2 vh fi Sbk,f,2 G,i 
R 87+ — — — — — — — — — 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A 0-47 97 10-19 Clay loam 36.8 26.6 36.7 
A 0-47 98 33-45 Clay loam 38.5 24.6 36.9 
C 0-84 99 51-60 Clay 18.2 34.8 46.9 
C 0-84 100 70-78 Clay 20.5 34.6 44.9 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex.K 
number (SN) (pH)* (meq/l(X)g) (meq/lOOg) (meq/l(X)g) (meq/lOOg) 
— 0 5.6 95% — — — — — 

— 48 5.6 100+% — — — — — 

97 10-19 — — — 17.1 4.90 .14 1.07 
100 70-78 — — 30.8 9.08 .22 1.95 
* Readings taken in field with Kelway soil tester (reading after three minutes). One was from the A horizon at ground surface and the other was in the 
C horizon, where the overlying material had been eroded away, 

NOTES: The A horizon is a discontinuous cultural deposit with ceramic sherds and might qualify as an anthropic epipedon (measurements of PjOj and 
organic carbon are needed). The C horizon consists of unconsolidated material, mostly shale but including some volcanic tuff fragments. The 
underlying R horizon is heavily weathered shale, believed to be bedrock in place. The soil is classified as an Entisol (Typic Udorthent). 



Table 4.15. Basiwal pedon (profiled May 4,2001). 

Site location: Proposed terrace for Fianza Basiwal's house. 
E 305954, N 1923533 

Slope: Slope perpendicular to profile is concave (33°) and runs to the 
northeast. 

Site description: This site was terraced in preparation for house 
construction. The house was never built because there were too many 
ayan [spirits, ghosts) in the area. 

Vegetation: Forest cover including coffee trees; also ferns and other small 
leafy plants. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-36 3 2.5Y5/2 lOYR 2/2 sh lo 1.1 2.5 Gr,f,l C,w 
C 36-110 20 2.5Y 7/4 10YR4/3 h fi 2.6 3.1 Sbk,f,2 A,i 
RC 52-116 40 2.5Y 7/4 lOYR 5/4 h fi 2.6 3.2 Sbk,f,2 G,w 

Horizon Depth (cm) Sample number 
(SN) 

Sample depth 
(cm) 

Particle size Percent sand Percent silt Percent clay 

A 0-36 103 2-9 Clay loam 38.8 30.6 30.7 
A 0-36 104 22-32 Clay loam 28.8 34.6 36.7 
C 36-110 105 51-59 Clay 22.5 30.6 46.9 
C 36-110 106 88-98 Clay 22.8 30.6 46.7 
RC 52-116 107 85-95 Clay 18.2 30.8 50.9 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex. K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 
103 2-9 5.5 100% — 25.3 5.91 .11 1.65 
105 51-59 ---- ---- ---- m 483 1.39 
* pH taken at ground surface using Kelway field tester (reading after three minutes). 

NOTES: Some cultural materials, including charcoal and glass, appear in the A horizon. This might qualify as an anthropic epipedon (measurements of 
P2O5 and organic carbon are needed). Many fine roots are also present in the A horizon. The bedrock in the R horizon is heavily weathered shale. The 
soil is classified as an Entisol (Typic Udorthent). 



Table 4.16. Tongdo pedon (profiled April 19,2001). 

Site location: Terrace behind Dal-oy Tongdo's house. Site description: This terrace is upslope from, and adjacent to, the house 
E 305892, N 1923459 of Dal-oy Tongdo. The house and the terrace were constructed in 1999. 

Slope: Convex slope perpendicular to profile (20-25°) runs to the east. Vegetation: Coffee trees, weeds. 

Horizon Depth (cm) Rock frag. Color Color Consistence Consistence Stickiness Plasticity Structure Horizon 
% vol. (dry) (moist) (dry) (moist) boundary 

A 0-30 5 lOYR 5/2 10YR3/1 vh fr 1.5 2.7 Sbk,f,l C,w 
CI 30-72 20 lOYR 6/3 10YR4/2 vh fi 2.1 3.4 Sbk,f,2 G,w 
C2 72+ 30-35 lOYR 6/3 10YR4/3 vh fr 2.1 3.4 Sbk,f,2 — 

Horizon Depth (cm) Sample number Sample depth Particle size Percent sand Percent silt Percent clay 
(SN) (cm) 

A 0-30 75 2-10 Clay loam 28.5 38.6 32.9 
A 0-30 76 22-32 Clay loam 28.5 34.6 36.9 
CI 30-72 77 50-57 Clay 26.8 32.2 41.0 
C2 72+ 78 90-102 Clay loam 26.8 36.2 37.0 

Sample Depth (cm) pH* Moisture CEC Ex. Ca Ex. Mg Ex. Na Ex.K 
number (SN) (pH)* (meq/lOOg) (meq/lOOg) (meq/lOOg) (meq/lOOg) 
75 2-10 6.2 69% — 17.4 4.13 .11 .49 
77 50-57 — — — 23.6 4.15 .24 .30 
* pH taken at ground surface using Kelway field tester May 21, 2001 (reading after three minutes). 

NOTES: Yellowish volcanic tuff dominates in C horizons. Tongdo collected clay from this terrace below 67 cm and tried making pots with it. The 
pots cracked during drying. The only diagnostic horizon is an ochric epipedon. No clay films on ped surfaces were recorded in the field. The soil is 
classified as an Entisol (Typic Udorthent). 



Table 4.17. Area, depth, and volume for 28 active middens in Dalupa. 

Midden 
Area, 

m^ # Cores Depth below ground, cm Mean depth, cm Volume, m^* Position Percent slope ** 

1 176 24 0-40 16 42 on terrace — 

3 114 9 0-36 11 19 next to wash — 

4 *** 80 — — — — in wash — 

6 12 13 0-20 9 2 on terrace — 

8 29 9 5-18 9 4 on 2 terraces — 

9 156 44 0-44 8 18 slope between terraces 12% 
10 256 22 0-20 2 8 slope below terrace 47% 
11 102 21 0-18 3 5 slope 45% 
12 28 6 0-17 5 2 on terrace — 

13 128 9 0-9 1 2 below terrace — 

14 264 19 0-20 4 18 slope below terrace 53% 
18+35 192 14 0-6 1 2 below terrace — 

20 104 16 0-14 6 10 slope 27% 
21 130 33 0-31 4 8 slope 32% 
23 432 27 0-30 7 45 slope 38% 
24 east 164 41 0-18 3 7 slope below terrace 51% 
24 west 150 14 0-11 1 2 slope below terrace — 

25 64 23 0-18 6 6 slope below terrace — 

27 58 7 0-12 6 5 on terrace — 

30 68 19 0-7 1 1 below terrace — 

31 50 16 0-11 6 4 slope 25% 
32 29 7 0-15 3 1 next to, in wash — 

33 32 10 0-19 5 2 on terrace — 

34 156 30 0-44 12 28 below terrace — 

36 202 13 0-19 6 18 on terrace — 

38 22 8 0-11 4 1 on terrace — 

39 152 10 0-10 4 9 slope below terrace 34% 
40 118 9 0-4 1 1 slope below terrace 53% 
* Volume calculated by dividing the mean depth of each midden by .67, and then multiplying the result by the midden area. 
** Slope not taken when surface was mostly flat. 
*** Midden 4 primarily consisted of recent garbage in a wash with little sediment. Cores taken were not representative of refuse depth. 
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Table 4.18. Summary of midden area (n = 28), volume (n = 27), and estimated maximum depth (n = 27). 

Area, m^ Volume, m^ (Max. depth, cm)/.67 
SUM 3468 270 — 

MEAN 124 10 29 
1ST QUART 54 2 16 
MEDIAN 116 5 27 
3RD QUART 160 18 30 
LOW 12 1 6 
HIGH 432 45 66 

Table 4.19. Estimated size of all 30 active middens in Dalupa, 2001. 

Area, m^ Volume, m^ 
Total of measured middens 
Sample of 30 middens 
Estimated total for 30 middens 

3468 
28 (93 percent) 

3716* 

270 
27 (90 percent) 

300 
*This figure is 9.1 percent of Dalupa's residential area (40,800 m^). 

Table 4.20. Particle size data for analyzed midden samples. 

Location SN Depth 
(cmbd) 

Sand Silt Clay Particle size 

Midden 1 * 309 34-39 30.2% 34.6% 35.2% Clay loam 
Midden 9 310 20-23 44.2% 24,6% 31.2% Clay loam 
Midden 9 316 50-54 44.2% 24.6% 31.2% Clay loam 
Midden 9 321 75-79 44.2% 22.8% 32.9% Clay loam 
•Sterile yellow soil below midden deposits. 

Table 4.21. Comparison of all surface pH measurements. 

n Mean [H+] Std. Dev. C.V. Mean pH 
Midden 63 1.98 X 10"^ 1.76 X 10"' 89% 5.7 
Habitation 5 1.71 X 10"® 1.08 X 10"^ 63% 5.8 
Agricultural 7 8.23 X 10"' 5.37 X 10 ^ 65% 6.1 

Table 4.22. Comparison of surface pH measurements within two middens. 

n Mean [H+] Std. Dev. C.V. Mean pH 
Midden 1 11 1.19 X 10"® 1.05 X 10"^ 88% 5.9 
Midden 9 8 2.81 X 10' 1.86 X 10® 66% 5.6 
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Table 4.23. Results of two-group t-test using pooled variance. 

Comparison s pooled df t Significant? 
Midden surfaces vs. habitation terraces 1.73x10® 66 0.332 no 
Midden surfaces vs. agricultural fields 1.69x10® 68 1.72 to 90% 
Agricultural fields vs. habitation terraces 7.97 x 10 ' 10 1.91 to 90% 

Table 4.24. Midden 1 gley layers, depth and Munsell colors (moist). 

Layer Depth, cm below datum Mottle color Matrix color 
Gley-1 7-8inSW Bluish gray, GLEY 2 5/5B Greenish black, GLEY 1 

2.5/lOY 
Gley-2 9-10 in SW Greenish gray, GLEY 1 5/5G Greenish black, GLEY 1 

2.5/lOY 
Gley-3 12-16 in SW Dark greenish gray, GLEY 1 Dark greenish gray, GLEY 1 

4/5G; greenish gray, GLEY 2 3.5/5GY 
5/5BG 

Gley-4 31 -40 in SW; 42-55 in NW Greenish gray, GLEY 1 5/5G; Greenish black, GLEY 1 
dark greenish gray GLEY 1 2.5/lOY 
4/5GY 

Table 4.25. Jackknifed classification matrix for 18 agricultural, habitation, and midden samples (excluding 
non-surface agricultural and habitation samples). 

Agricultural Habitation Midden Percent correct 
Agricultural 5 3 0 63 
Habitation 2 1 2 20 
Midden 0 2 3 60 

Total 7 6 5 50 

Table 4.26. Jackknifed classification matrix for 58 agricultural, habitation, and midden samples with data 
for 12 elements (regardless of depth). Only 38 of 41 agricultural samples have log,o Zn data; three samples 
have measurements below the detection limit for Zn. 

Agricultural Habitation Midden Percent correct 
Agricultural 33 4 1 87 
Habitation 0 14 1 93 
Midden 0 1 4 80 

Total 33 19 6 88 
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Table 4.27. Results of principal components analysis. 

1 2 3 4 
Component loadings 
Logio Mg 0.919 -0.294 -0.020 0.007 
Logio Ca 0.874 0.274 -0.027 -0.160 
Logio Zn 0.828 0.286 0.024 0.190 
Logio Sr 0.786 0.103 0.397 -0.273 
Logio Na 0.640 0.089 0.322 -0.390 
Logio Mn 0.602 -0.481 0.035 0.546 

Logio A1 0.547 -0.436 -0.028 -0.462 
Logio Fe 0.528 -0.576 -0.528 -0.100 

Logio P 0.459 0.724 0.146 0.333 
Logio K 0.325 0.723 -0.139 0.268 
Logio Ti 0.259 -0.645 0.291 0.603 
Logio Ba -0.380 -0.228 0.843 -0.054 

Percent of total variance explained 39.907 21.092 11.513 11.331 

Table 4.28. Results of two-sample t-tests using separate variance. Significant differences for elements 
between groups are marked with X (95% confidence level). 

Agricultural vs. habitation Habitation vs. midden Agricultural vs. midden 

Logio A1 X X 
Logio Ba — — .... 

Logio Ca X — X 
Logic Fe — .... .... 

LogioK X — X 
Logio Mg X — 

-— 

Logio Mn — — 

Logio Na X — —-

Logio P X X X 
Logio Sr X .... X 
Logio Ti — .... 

Logio Zn* X — — 

* Only 38 agricultural samples have logjo Zn data; three samples have measurements below the detection 
limit. 
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CHAPTER 5: MIDDEN CERAMIC ASSEMBLAGES 

Dalupa middens provide large, representative samples of household ceramics, or at 

least they did in 2001. Most discarded vessels (73 percent) were deposited into middens, 

and the reported distribution of vessel types was similar to that of all discarded vessels 

(Figures 3.13-3.14). Middens drew ceramics from in and around houses and from water 

faucets, and the median distance vessels traveled was five meters (range one to 53 meters). 

Vessels moved the furthest when they were damaged in a house or houselot and taken to a 

communal midden. Because people usually use the closest midden, catchment areas for 

middens can be predicted if the spatial distribution of contemporaneous residences, other 

activity areas, and middens is known. 

While midden assemblages reflect the household ceramic assemblages described in 

Chapter 2, they obviously differ considerably in appearance and condition. After breakage 

and discard, they are further transformed by cultural and natural disturbance processes. 

This chapter describes the end product of these processes, the archaeological assemblage, as 

recovered from Dalupa middens. 

After describing the condition and recovery contexts for the Dalupa midden 

assemblage, I compare use-alteration patterns on whole vessels to midden sherds from 

Dalupa and another Pasil community, Puapo. Carbon is frequently observed on sherds 

from both contexts, but the small size of the sherds almost always prevents the recognition 

of interior carbon patterns. 

Because sherd size appears to be the primary factor restricting use-alteration 

analysis in the Dalupa case, the Dalupa sherd size distribution is discussed in detail. In this 

ethnoarchaeological case, midden sherd size distributions can be associated with known 

processes of transformation. This provides a useful context for reviewing interpretations of 

archaeological sherd size distributions. 
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Sherd size was originally recorded as a way to distinguish between primary and 

secondary refuse (Bradley and Fulford 1980). Subsequent related applications include the 

evaluation of exposure and disturbance (Heidke 1995; Mills 1991; Nielsen 1993; Roos 

2002; Wallace 1986a, 1986b, 2001) and the identification of secondary refuse used as fill 

(Ruscavage 1992 a,b). Size has been measured as individual or mean weight (Bradley and 

Fulford 1980; Mills 1991; Nielsen 1993; Ruscavage 1992 a,b), area as determined with a 

template (Heidke 1995; Wallace 1986a, 1986b, 2001) or by screening (Roos 2002), or 

maximum length (Nielsen 1991). Sherd density is also frequently used as evidence of 

depositional history (Heidke 1995; Ruscavage 1992 a,b; Seymour and Schiffer 1987:567; 

Wallace 1986a, 1986b, 2001). This study uses the template method to group sherds into 

size classes, so that the resulting distribution can be compared with distributions from 

several prehistoric Hohokam sites in Arizona. 

DALUPA MIDDEN SHERDS 

Three thousand and one midden sherds were collected in Dalupa in 2001. They 

include surface collections from 17 active middens in Dalupa (n = 2408), the excavated 

midden sherds from Middens 1 (n = 96) and 9 (n = 495), and two sherds from the Ayang-

ang profile. Analysis was performed during November-December, 2002. 

Recovery contexts. During surface collection of ceramics, ceramics were collected 

either from mapped collection units (in 15 middens) or from the entire midden surface and 

were mapped individually (Middens 20 and 23). All visible sherds were collected. Figures 

5.1-5.2 illustrate examples of collections from the mapped collection units. Although 

sherds were counted in the field, sherd sizes were not recorded at that time. 

Table 1 summarizes sherd counts, collected area, and percent collected for each 

midden. The average surface sherd density is 2.4 m^, and values for individual middens 



range 0.4-21.6 (Table 5.1). The 999 in which all 2408 analyzed surface sherds were 

collected make up 29 percent of the mapped midden area in Dalupa. 

Test excavations were conducted in two active middens in June 2001 (Chapter 4). 

Levels were five centimeters thick. The 1 x 1 m unit in Midden 1 was excavated to an 

average depth of 40 cm below ground surface, producing 0.40 m^ of fill. Midden 1 

contained ten levels and one surface level (Level 0), and had a ceramic density of 240 

sherds/m\ The 0.5 x 0.5 m unit in Midden 9 was excavated to an average depth of 60 cm 

below ground surface, producing 0.15 m^ of fill. Midden 9 contained 13 levels including 

the surface, which was combined with Level 1. Its ceramic density was 3300 sherds/m^. 

The combined ceramic density was 1075 sherds/m\ 

Vessel types. Besides the traditional, low-fired ceramics described in Chapter 2, 

commercial ceramics and banay also appeared in Dalupa households and middens. 

Commercial ceramics were primarily coffee cups and saucers. Banay are antique Chinese 

plates, once prominently displayed as a symbol of wealth but now absent from most 

households in Dangtalan (Trostel 1994) and Dalupa. Eleven commercial sherds and 14 

banay sherds are included among the analyzed surface sherds. Only low-fired ceramics 

were analyzed from the excavation units. 

Sherd size. A template was used to assign each sherd to one of four size classes: 

(1) < 5 cm^, (2) 5-16 cm^, (3) 16-49 cm^, and (4) >49 cm^. These size classes have been 

used in previous studies (Heidke 1995; Wallace 1986a, 1986b, 2001). Sherd size 

distributions were intended to reflect transformation of the midden deposits in Dalupa. 

However, the sherd collection suffered from additional transformation processes after 

leaving the middens. Sherds were packed into cardboard boxes, carried down the mountain 

to Ableg, and packed onto a jeepney for their trip to Tabuk. Once in Tabuk, they were 

loaded onto a bus for Manila. They were carried on the heads and shoulders of the author 

and her assistant several blocks in Manila between hotels during a hurricane, at which point 
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several boxes were dropped. The sherds were then removed from boxes and packed into 

suitcases for the flight to the United States. The United States Postal Service seems to have 

done the most damage when, to avoid paying extra baggage charges on a domestic flight to 

Tucson, I repacked the collection in boxes and mailed it from Arlington, Virginia to Tucson. 

The results of all this movement were to reduce the overall sherd size and to add a large 

number of sherds to the collection. 

Extensive refitting of sherds was therefore conducted so that original sherd sizes 

could be recorded. Excavated midden sherds had been bagged individually or in small 

numbers, and could easily be refitted for analysis. The original collection could be recreated 

with 100 percent success. Unfortunately, sherds from midden surface collections were 

bagged in much larger lots. The cleanest, freshest breaks were used as a guide for refitting 

these sherds, with the goal of reproducing the original sherd count for each bag as recorded 

in the field. The rate of success for refitting was not as high with the surface sherds. 

Table 5.2 summarizes the effects of travel and the success of refitting efforts for the 

midden surface sherds. Twelve percent (n = 323) of the assemblage was created during 

travel between Dalupa and Tucson. Even after extensive refitting, there are still 39 sherds 

too many in the analyzed collection. 

As it turned out, apparently none of the refitting was necessary, because the 

additional breakage during transportation did not significantly change the overall size 

distribution. Table 5.3 presents the size distribution before and after refitting. The Size 4+ 

sherds were combined with Size 3 sherds for statistical analysis. The "before refitting" 

and "after refitting" collections are not significantly different (Pearson chi-square = 0.946, 

df = 2.000, prob = 0.623). 

The "after refitting" size distribution of the Dalupa surface midden sherds is 

summarized in Table 3 and listed for each midden in Table 5.14. Tables 5.15-5.16 provides 

the size distribution of excavated sherds from Dalupa middens 1 and 9. 
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KALINGA VESSEL USE ALTERATION 

Carbon deposition 

Of the use-alteration traces described by the investigators of the KaUnga 

Ethnoarchaeological Project (Skibo 1992; Kobayashi 1994), carbon deposits are among the 

most robust archaeologically (James Skibo, personal communication, March 1998), and 

have been used to infer the functions of vessels over 1500 years old (Skibo and Blinman 

1998). Carbon deposits in general result "from combustion of organic material and 

deposition of the resultant carbonized matter on or in some cases into the porous and 

permeable ceramic wall" (Skibo 1992:147). They can happen during use or during the 

original firing of the vessel. Subsequent heating may remove previous carbon deposits or 

add more, depending upon the availability of oxygen in the envkonment and the temperature 

reached. In all of these cases, the processes involved are similar. 

Carbon deposition on the vessel surface may first occur, intentionally or 

unintentionally, during firing. One source of carbon is organic matter occurring naturally 

within pottery clays (Rye 1981:115). Rye (1981:115-118) describes the appearance of 

vessels under varying firing conditions and with or without organic matter in the clay. 

When oxygen is sufficient for complete combustion (an oxidizing atmosphere), organic 

matter is carbonized and then released as carbon dioxide. In a reducing atmosphere, with 

insufficient oxygen, carbon monoxide forms, and carbon "will usually remain in the pores 

of vessels" (Rye 1981:108) Rye (1981:120) also notes the occurrence of firing clouds, due 

to "[d]ifferential access to air during firing and cooling." 

Rice (1987:88) explains how carbon is either removed or deposited during firing: 
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The oxidation of carbon begins at 200 °C or shortly above this temperature, 
when any carbon in the clay begins to bum out or oxidize as CO and COj. 
Clay briquettes fired to temperatures between 400 and 500 °C are frequently 
blackened as the carbon particles move to the surface from the interior. The 
carbon is usually not effectively eliminated until temperatures above 600 °C-
-usually about 750 °C or more-are reached, and the atmosphere must 
contain free oxygen. 

The absence of free oxygen is a factor that explains the placement of firing clouds 

on several unused Kalinga vessels at the Arizona State Museum. The firing clouds are 

generally on the sides or other places where vessels may have been touching each other, and 

inside the neck and upper body of the interior (or even the entire interior) where the flow of 

oxygen may have been restricted. 

Potters may intentionally produce a black surface by use of a reducing atmosphere 

near the end of firing. This is called smudging and involves the deposition of additional 

carbon (Rice 1987:158; Rye 1981:115; Shepard 1985:88-90) by covering hot, just-fired 

pots with a layer of manure, chaff, sawdust, or other fine combustible material which cuts 

off the flow of oxygen as well. This is not a surface treatment used in the Kalinga region, 

but has been observed elsewhere in the Philippines (Longacre et al. 2000). 

Use of the vessel for cooking also produces exterior and interior carbon deposits. 

Exterior carbon deposits, or soot, result from placement over an open fire. Carbon, resins, 

and other materials are released from the burning fuel and, under the right conditions, are 

deposited on the vessel surface (Rice 1987:235; Skibo 1992:152). While the initial, black 

"fluffy" soot layer can be wiped off, the underlying layer is durable (Skibo 1992:159). 

Sooting and the deliberate surface treatment of smudging are "not readily distinguishable" 

but generally differ in placement, thickness and the appearance of fine cracking in thicker 

soot deposits (Hally 1983:9). Interior carbon deposits are caused by charred food residues 

(Kobayashi 1994:144; Skibo 1992:148). Their patterning is due not only to the presence of 

food but also the vessel wall temperature, which is affected by water in the vessel and 

distance to the heat source. 
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Oxidation, heating in the presence of free oxygen, removes carbon both within and 

on vessel walls and can happen during use as well as firing (Hally 1983:11; Rye 1981:108; 

Skibo 1992:159). During cooking, oxidation might remove not only exterior carbon but 

also organic matter in the vessel wall, "possibly leaving a patch that would be Ughter in color 

than the original ceramic surface" (Skibo 1992:159). 

Use alteration on ethnographic vessels 

The 173 Kalinga vessels studied were collected in 1988 from the community of 

Guina-ang in the Pasil River Valley, northwestem Luzon, the Philippines during a use-

alteration study conducted by James Skibo and Masashi Kobayashi (Kobayashi 1994:128-

130; Skibo 1992:57-59). These vessels are now housed at the Arizona State Museum 

(ASM). Vessel types collected were ittoyom (rice-cooking vessels), oppaya (vegetable-

cooking vessels), immosso (water jars), and some vessels with stated multiple functions 

{ittoyom/oppaya) or uncertain functions (ASM catalog). 

The use-alteration study focused on differences between the two cooking vessel 

types, oppaya and ittoyom. An oppaya is short, with a wide mouth for stirring vegetables 

while they boil (Figure 5.3). An ittoyom is taller, with a narrower rim and neck to help keep 

the steam inside for cooking rice (Figure 5.4). 

Both types are used for cooking over an open fire, and the exteriors of both kinds 

quickly accumulate soot deposits that become more extensive with age. Two kinds of soot 

have been identified on experimental, ethnoarchaeological, and archaeological vessels (Hally 

1983; Skibo 1992): glossy soot and dull soot. Dull soot accumulates over the entire vessel. 

Glossy soot only accumulates where the vessel wall is cool due to water in the vessel. 

Figure 5.5 illustrates the placement of glossy and dull soot on a relatively new oppaya 

(Arizona State Museum vessel 88-77-95). 

On the inside, carbon accumulates differently in each type (Kobayashi 1994:165-
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168; Skibo 1992:148-152). When vegetables and/or meat are boiled with water, as in an 

oppaya, food residues build up at the top of the water. Figure 5.6 illustrates the brown oily 

stain and accumulation of carbon around the middle interior of one oppaya. The water 

keeps the food from sticking to and burning on the bottom. Rice cooked in an ittoyom, 

however, absorbs the water in the pot as it cooks, and may bum on the sides or bottom if 

cooked too long. Figure 5.7 illustrates patches of burned food on the bottom and lower 

sides of an ittoyom. These carbon patches do not appear on the vegetable cooking pots. 

Ittoyom may also develop a continuous patch of interior carbon from the middle to the base. 

Skibo (1992:Figures 7.1, 7.2) illustrates general trends in exterior and interior carbon for 

both vessel types. 

While these interior carbon pattems were initially defined on Kalinga vessels, they 

might be applied more broadly to infer the texture of vessel contents. The spatial patterning 

of interior carbon on vessels in other regions may indicate whether the food usually cooked 

in that pot was a thick porridge (more like rice in consistency), or whether it was boiled in 

water. 

One factor altering the above pattems is the reuse of vessels for linga, unrepresented 

in the vessel collection at the ASM. Roasting is a common final use for many damaged or 

worn out Kalinga vessels. Vessels are placed over the fire at an angle, so that the contents to 

be roasted rest on the vessel middle interior (Skibo 1992:72, Figure 4.18). This form of 

reuse leaves an unusually large oxidized patch on the base (Skibo 1992; 162), because the 

portion of the base that is very close to the fire is expanded by tilting the vessel. As I 

observed on linga in Dalupa in 2001, roasting also adds carbon to the middle interior, 

obscuring the interior carbon pattems that distinguish oppaya and ittoyom. One would 

expect a significant number of discarded pots to bear traces from roasting, given the very 

short use life of this reused type (Chapter 2). 
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Sample. One hundred and eighty-nine Kalinga vessels were collected from Guina-

ang, Pasil (Kobayashi 1994:130; Skibo 1992:63) and are listed as vessels 88-77-1 through 

88-77-190 in the ASM catalog. For this study, I first analyzed the 186 vessels I could 

locate (Table 5.4). Seven experimental vessels (labeled "experimental" in Table 5.4) were 

then excluded from further analysis, as the carbon patterns on these pieces were created not 

by Kalinga cooks but by University of Arizona archaeologists. Also excluded were six 

vessels with uncertain function, as indicated by the catalog (with a question mark in the 

"Vessel Type" column of Table 5.4). The eight immosso were included, as some of these 

vessels had interior carbon, and some of the apparent immosso sherds from the midden had 

carbon deposits as well. 

Methods. Analysis consisted of recording the presence/absence of interior carbon. 

Four interior carbon types have been defined (Kobayashi 1994:146), distinguished by color 

and thickness: 

(1) light brown, resembling an oily stain on the vessel 

(2) black, with no buildup on the surface 

(3) black, with a thin carbon layer on the surface 

(4) black, with a thicker carbon layer (over 0.3 mm). 

Only Types 2 and 3 were recorded. Although Type 1 was visible on the whole vessels, it is 

difficult to identify without an uncarbonized, contrasting surface, unavailable on most small 

midden sherds. Type 4 carbon was grouped with Type 3 for this analysis, because of 

problems in measuring carbon thickness. Carbon was coded as Type 3 if it was raised 

above the vessel surface, and was thick enough to cast some shadow. 

The resin stage of the whole vessels was also recorded as a key to relative vessel age 

(Table 5.4). Cooking pots are coated with pine tree (Agathisphilippinensis) resin on the 

interior and upper exterior while still hot from firing to make the vessel watertight. Water 

vessels are coated with resin on the interior and often on the exterior as well (Kobayashi 



225 

1994:138; Skibo 1992:62). Kobayashi (1994:138-143) describes how the resin coating is 

damaged and removed during use of cooking vessels, and divides vessels into three resin 

removal stages: 

(1) new: large white patches of resin cover most of the vessel interior 

(2) middle, white patches of resin are absent from the vessel bottom and appear 

only on the middle and upper interior 

(3) old: no white patches of resin are visible. 

Although these resin stages are linked to the number of use events, Kobayashi was unable 

to specify the number involved or to assign a median calendar age or age range to each resin 

stage. 

Results. Table 5.4 lists the interior carbon and resin stage for 173 analyzed vessels, 

and Table 5 summarizes the frequency of interior carbon by vessel type and resin stage. 

The vast majority of vessels (87%) have interior carbon, and 43% of those have carbon 

extending above the vessel surface (Type 3). Used vessels lacking interior carbon make up 

12% of the collection and usually fall into the "new" resin stage (with the exception of six 

"middle" oppaya). Two "old" immosso have interior carbon that probably represents 

reuse of the vessel for roasting (lingd) or heating food for animals (anglan). Vessel reuse 

is described in Chapters 2 and 3. 

Use alteration on midden sherds 

Sample. Use-alteration analysis was conducted on two collections of midden 

sherds. The first collection (n = 593) was recovered from Dalupa in 2001 from midden 

excavations and the Ayang-ang soil profile. The second collection of midden sherds (n = 

282) was recovered by William Longacre during the 1975-76 KEP field season. Their 

source is a midden in Puapo, a sitio or satellite community of Dangtalan, about one mile to 

the south of Guina-ang (Skibo 1992:154, Figure 4.2). Analysis was performed in April 
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1998 on sherds from one unit (Puapo-TT-2) with the most contiguous levels present. All 

sherds from bags labeled Levels 1-6 were included. There was one additional bag labeled 

"Level 6" that proved to be a "grab bag" for all levels of the units; this was not analyzed. 

Methods. An "interior" and "exterior" surface was established for each analyzed 

sherd based on sherd curvature. Sherds were coded for each surface for the presence of 

interior and exterior carbon, the type of interior carbon if present, and the presence of red 

paint, which generally appears on immosso. Types of interior carbon were those defined by 

Kobayashi (1994) and used for analysis of the Kalinga whole vessels as described above. 

Sherds from Dalupa were also coded according to size class using a template (Table 6). 

Four size classes were defined for analysis: (1) under 5 cm^, (2) 5-16 cm^, (3) 16-49 cm^, 

and (4) 49 cm^ and larger. Sherds from Puapo were not classified by size when originally 

analyzed, and the collection is currently unavailable. 

Vessel type and vessel portion is not considered in the analysis of the midden 

sherds. While the vessel type was known for each whole vessel, the presence of red paint 

was often the only trait distinguishing cooking and non-cooking vessels in the sherd 

collections, given that most (85%) sherds were under 5 cm^ in size (Table 5.6). Only 11 

percent of the Dalupa midden sherds (n = 63) could be identified as to vessel portion 

represented (Table 5.7). 

One problem in the study was distinguishing firing clouds from Type 2 carbon 

resulting from use. This was less of a concem with the whole Kalinga vessels; Skibo 

(personal communication, March 1998) pointed out that the location, size and shape of the 

cloud or patch was likely to suggest its origin. Unused Kalinga vessels were also available 

in the ASM collections, so that firing clouds on vessels with no use alteration could be 

compared to carbon patches on used vessels. Although some patches on the interior side of 

vessels were ambiguous, most firing clouds could be distinguished from use alteration. 

Difficulty arose when I tried to determine the origin of some of the Type 2 carbon on the 
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midden sherds, since there was often not enough information on which part of the vessel 

was represented, and what the vessel wall looked like around the carbon patch. What 

appeared to be obvious firing clouds (light grey, diffuse or patchy carbon) were not counted 

as Type 2 carbon, but the possibility remains that other firing clouds were mistaken for 

cooking residue. 

Results. Tables 5.8-5.9 summarize presence/absence data for interior carbon on 

analyzed midden sherds. For interior surfaces, "present" indicates that at least Type 2 

carbon appeared. Although Type 3 carbon occasionally appeared without Type 2 carbon on 

whole vessel interiors, it always appeared with Type 2 carbon in the midden sample. Five 

sherds (.8%) in the Dalupa sample and two sherds (.7%) in the Puapo sample had Type 3 

interior carbon. The low frequency of Type 3 carbon is expected, because carbon raised 

above the vessel surface is fragile and would be physically removed by disturbance to the 

deposits. 

Both interior and exterior carbon are more frequent in the Puapo collection (38% 

with interior carbon, 63% with exterior carbon) than in the Dalupa collection (21% with 

interior carbon, 43% with exterior carbon). One possible explanation is a greater frequency 

of non-cooking vessels represented in the Dalupa collection. The frequency of at least one 

common non-cooking type, immosso or water jars, is not higher in Dalupa. Sherds with red 

paint make up a small percentage of the Dalupa collection (7%), and are much more 

common in the Puapo collection (18%). However, there may be a greater frequency of non-

cooking vessels other than immosso. Stark (1993) describes the growth of ay-ayam and 

flowerpot manufacture among Dalupa potters in 1987-88. No sherds from the Dalupa 

collection were assigned to these types, but in many cases, the manufacturing technology is 

similar to that of cooking pots, and small sherds could be misidentified. 

Other possible explanations for the greater frequency of carbon on the Puapo 

sherds are that (1) vessels in Dalupa are usually younger and/or receive less use prior to 
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discard or (2) the depositional environment is less conducive to carbon preservation in 

Dalupa. In the first stages of use, Type 1 carbon appears on the interior (Kobayashi 1994). 

This type is not black, but a darker brown than the original vessel surface, and was not 

recorded on the midden sherds. It is unknown how many use events are required to 

produce Type 2 or greater carbon, but it is possible that more Dalupa vessels were discarded 

before this point was reached. 

The role of the depositional environment is difficult to evaluate. The environments 

and topographic settings are similar in Dalupa and Puapo, although Puapo is at a higher 

elevation. The Puapo midden itself is unavailable for study; a June 2001 visit revealed that 

the site of Longacre's excavation is now a house lot. Dalupa middens do appear to be 

highly transformed, with a great deal of disturbance (Chapter 4), and this is reflected in the 

sherd size distribution. 

Carbon frequency and size class. Table 5.10 summarizes the presence and absence 

of carbon in the Dalupa collection by size class. Pearson's chi-square was used to compare 

the frequency of carbon by size class, excluding sherds with a missing surface or red paint. 

Sherds were grouped into "carbon present" (carbon on the exterior and/or the interior) or 

carbon absent (no carbon on either side). The 561 sherds included appear in Table 10 in 

bold. Size 4+ sherds were combined with the Size 3 sherds for statistical analysis. 

Smaller sherds have a significantly lower frequency of carbon. Significant 

differences (95% confidence level) are found when all three size classes are compared (chi-

square = 12.336, df= 2.000, prob = 0.002), when Size 1 sherds are compared with sizes 2 

and 3+ combined (chi-square = 9.242, df= 1.000, prob = 0.002), and when Size 1 sherds 

are compared only with Size 3+ (chi-square = 9.469, df= 1.000, prob = 0.002). The 

difference between Size 1 and Size 2 sherds is only significant to the 90 percent confidence 

level (chi-square = 3.589, df= 1.000, prob = 0.058). It is unclear whether the processes 
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reducing sherd size are also removing carbon, or whether larger surfaces increase the chance 

of seeing traces of carbon. 

A larger, related issue is the manner in which carbon is removed from vessel 

surfaces, and whether that removal can be detected and considered when selecting a sample 

for analysis and interpreting the results. Previous work on the removal of soot (Beck et al. 

2002) suggests that if carbon has been mechanically removed through abrasion, the sherd 

itself will be obviously abraded and can be removed from the sample. Examination of the 

Dalupa sample indicates that carbon might also be removed through other mechanisms, 

without visible damage to the sherd. Fragments of soot still remain, and obviously, have a 

greater likelihood of being observed on larger sherds. The bond between soot and vessel 

surfaces may be weakened by environmental conditions, such as alternating wet-dry cycles, 

without causing additional damage to the sherd surface. 

Vessel type frequencies. How well do midden assemblages in Dalupa represent 

vessel type frequencies in the population of discarded ceramics? What about household 

vessel assemblages in use? Unfortunately, different cooking vessel types could not be 

identified in Dalupa middens because of small sherd size and similarities in form, paste, and 

decoration between types. Immosso can be identified by the presence of red paint, however, 

and the frequency of immosso sherds can be compared to the frequency of sooted cooking 

vessel sherds. 

Twenty-two of the Dalupa midden sherds had red paint, compared to 295 sherds 

with carbon on one or both surfaces and no red paint. (Damaged sherds missing one 

surfaced were omitted.) The identified immosso sherds were seven percent of these 317 

sherds. This is a good reflection of discard frequencies; immosso were six percent of the 

discarded vessels in Dalupa (Figure 3.13). 

The relationship of this sample to household assemblages is complicated by 

differences in discard frequency between vessel types, so I will simply compare frequencies 
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here. In Dalupa households in 2001, there were 64 immosso and 530 ceramic cooking 

vessels. Immosso comprised 11 percent of these 594 vessels in use. 

Discussion and implications 

From the carbon types present on the whole vessels, it appears that vessels with 

relatively thick carbon deposits are entering the archaeological record. While 45 percent of 

the vessels have only type 2 carbon, an additional 43 percent have type 3. Type 2 carbon is 

indeed common in the midden sherds (on 21-38% of sherds), but any carbon extending 

above the interior surface appears in fewer than one percent of cases. Fortunately, it is the 

placement of carbon, rather than the thickness, that is related to vessel function. 

The placement and patterning of carbon on the interior surface is the primary 

attribute for assessing function (Kobayashi 1994). In the vast majority of cases, sherds 

were too small to see carbon patterning that might indicate vessel function. There were two 

exceptions, both from Midden 9 (Figure 5.8). The first is an oppaya sherd (SN 521) from 

Level 12,68.5 cm below datum. The second is an ittoyom sherd (SN 530) from Level 13, 

72 cm below datum. Both sherds are believed to be from below the maximum vessel 

diameter, with the thicker portion of the sherd toward the base. 

Sherd size was the primary limiting factor in use-alteration analysis of the Dalupa 

and Puapo sherds. As shown above, sherd size significantly affects the frequency of carbon 

on sherd surfaces. Therefore, when comparing carbon frequencies between sherd 

collections, comparisons should be made only between size classes and not for the 

collections as a whole. Unfortunately, size data in this smdy are only available for Dalupa. 

The factors controlling sherd size distributions are discussed in detail below. The 

sherds from Dalupa midden excavations (n = 593) and from midden surface collections (n 

= 2408) are compared to sherd collections from secondary refuse deposits in three 
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Hohokam archaeological sites to gain a better perspective on deposit transformation 

processes. 

DEPOSIT TRANSFORMATION AND SHERD SIZE 

Transformation, or disturbance, of cultural deposits occurs in both systemic and 

archaeological context. Deposit transformation affects our ability to link archaeological 

material to a dated sample or context, to the structure or feature in which it is found, and to 

other material in the same deposit. Because the impact on interpretation is so great, 

transformation must be identified and considered when creating and using archaeological 

data. 

Site formation processes, including those disturbing deposited material, have been 

outlined and studied by Schiffer (1972,1987; see also Wood and Johnson 1978). 

Considerable work has been devoted to individual postdepositional processes, including 

human and nonhuman trampling (Gifford-Gonzalez et al. 1985; Nielsen 1991), 

faunalturbation (Bocek 1986,1992; Limbrey 1975:315 in Schiffer 1987:269), children's 

play (Hammond and Hammond 1981; Wilk and Schiffer 1979), and scavenging (Schlanger 

1990). Although one goal is simply to identify heavily transformed deposits unsuitable for 

certain analyses (Wallace et al. 1992:3), it may then be possible to use characteristics of that 

deposit to reconstruct some of its depositional history (e.g., Heidke 1995:288). 

Natural and cultural disturbance processes in Dalupa middens were described earlier 

(Chapter 4). The resulting midden sherd size distributions are discussed here using the 

approach of Craig and Wallace (1992) and Wallace et al. (1992), in which sherd size 

distributions are a primary line of evidence for deposit transformation. Their emphasis is to 

identify relatively untransformed deposits in archaeological contexts. However, if deposit 

transformation will be used to interpret site or feature depositional history, it may also be 
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useful to describe the attributes of more transformed deposits. The current study 

approaches this topic from the other end, focusing on middens as transformed deposits. 

Below I compare data from Dalupa to middens in three Hohokam archaeological 

sites. Middens are defined as secondary accumulations of refuse (Wilson 1994; Chapter 

1), a definition that potentially encompasses great variation in location, size, density, 

contributing households and activities, and disturbance processes. Midden deposits are 

assumed to be relatively disturbed, however, if they are located in open areas. To make the 

archaeological and ethnoarchaeological deposits more comparable, the archaeological 

middens used here were extramural, excluding secondary refuse in house fill or other 

feature deposits. 

Deposit types and signatures 

Archaeological deposits are frequently grouped, following Schiffer (1987), into de 

facto, primary, and secondary refuse. De facto refuse is usually "fairly easy to identify" 

(Wallace et al. 1992:7). Primary ceramic refuse "is rare and difficult to identify," and 

therefore excluded from further discussion (Craig and Wallace 1992:39). Secondary refuse 

may be relatively untransformed, having suffered little disturbance after deposition, or it may 

be more heavily transformed. Transformed refuse is believed to be "seriously churned or 

selectively depleted such that the deposit can no longer be treated as the product of a single 

behavioral event or a temporally limited series of behavioral processes" (Wallace et al. 

1992:5). 

The studies of specific disturbance processes cited above have shown that 

disturbance is often linked with artifact damage and vertical and/or horizontal displacement, 

perhaps producing stratigraphic mixing and combining unrelated materials. The location of 

refitting pieces, sherd size, density, and abrasion or other damage have been used to 

determine the extent of deposit transformation, but sherd size appears to have a strong 
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correlation with these other variables, and is the most easily recorded (Craig and Wallace 

1992; Wallace et al. 1992). Artifact size is affected by a variety of formation processes 

(Schiffer 1987:267-269). In the approach used here, these processes are grouped as 

"transformation," and it is assumed that increasing levels of transformation or disturbance 

will reduce overall sherd size. 

Wallace et al. (1992:8-9) and Craig and Wallace (1992:41) describe expected sherd 

size distributions for three types of deposits: (1) de facto refuse, (2) minimally transformed 

secondary refuse, and (3) transformed secondary refuse. Items in provisional discard at the 

time of abandonment may be confused with de facto refuse (Wallace et al. 1995:5). De 

facto refuse should be dominated by very large sherds, and breakage may have occurred 

without significant moving or mixing (soil pressure, structure collapse)(Craig and Wallace 

1992:41; Wallace et al. 1992:8). Secondary refuse with minimal transformation, such as 

material that was rapidly deposited and subsequently undisturbed, should have "somewhat 

smaller sherds on the average" (Craig and Wallace 1992:41). Presumably the transfer of 

broken ceramics to a secondary location increases breakage; limited exposure and 

disturbance from additional deposition may also lower sherd size. Transformed secondary 

refuse is dominated by very small sherds, and is "considered to be of low depositional 

integrity" (Craig and Wallace 1992:41). Nielsen (1993:163) also argues this size 

distribution is "characteristic of intensively occupied midden areas, sheet trash, repeatedly 

redeposited trash, and surface material in general." Extramural, unsealed middens, which 

are exposed to various disturbance processes, should contain transformed secondary refuse. 

Analyzed contexts 

Three archaeological sites are included for comparison with the Dalupa midden 

sherds: AZU:11:252 (ASM), AZBB:13:17 (ASM), and AZ AA:12:251 (ASM). All are 

located in the Hohokam culture area of central and southern Arizona. 
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AZ U:11:252 (ASM) is a hamlet dating to the late Sedentary-early Classic period, 

located near the southeastern edge of the Phoenix Basin at the modem community of 

Florence Junction (Wegener et al. 2002). Excavations were conducted by Statistical 

Research, Inc. in 2002. Nine structures representing one house group were identified and 

excavated along with a trash mound. Feature 19. Ceramic analysis and size sorting was 

conducted by the author. The analyzed ceramic sample consists of 4290 sherds from one 2 

X 2 m test pit (TP 191) excavated in 6 10-cm levels (2.4 m^ volume) in Feature 19. All fill 

was screened through 1/4" mesh. The overall sherd density is 1787.5 sherds/m\ 

The Julian Wash site, AZ BB:13;17 (ASM), is a large, multi-component site in the 

southern Tucson Basin (Whittlesey and Ezzo 1999; see also Mabry 1996; Swartz 1996). 

Feature 281, excavated by Statistical Research, Inc. in 1996, is a trash-filled borrow pit with 

ceramics from the Pioneer to Sedentary periods. Ceramic analysis and size sorting was 

conducted by Robert Heckman, Alexa Smith, and Dale Brenneman. The analyzed ceramic 

sample consists of 2208 sherds from three test pits (TP 886, 890, and 906) and an 

exploratory unit to define the base of the feature. Volume measurements can be made for 

two of the test pits. TP 886, a 2 x 2 m unit, was excavated in 3 20-cm levels (2.4 m^ 

volume). A 1 X 1 m test pit (TP 890) was placed within TP 886 and excavated an additional 

17 cm (0.17 m^). These two pits produced 630 sherds, for an overall density of 245.1 

sherds/m^. 

The Marana Platform Mound site, AZ AA: 12:252 (ASM), is located in the northern 

Tucson Basin and contains roughly 25 adobe compounds and a platform mound dating to 

the Early Classic period (Bayman 1994,1996; Fish and Fish 2000; Fish et al. 1992; Roos 

2002). Roos (2002) uses sherd size data from 19 trash mounds across the site. 
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Methods 

For two of the archaeological sites (AZU;11;252 and AZ BB:13:17) and the Dalupa 

midden sherds, ceramic size was recorded for each sherd using a template. Three size 

classes were defined for analysis: (1) under 5 cm^, (2) 5-16 cm^, and (3) 16 cm^ or larger. 

These are considered small, medium, and large, respectively. For the third archaeological 

site (AZ AA:12:251), sherds were run through a series of nested screens with openings of 

1/2" (1.3 cm) and 1" (2.5 cm). Retained size categories were between 1/4-1" and over 1". 

The smallest size class is therefore between 0.4 and 6.4 cm^. Data from Marana are not 

completely comparable with data from the other sites, but are included for discussion. 

Size distributions are compared below as percentages of sherds in the smallest size 

class. Size 1. This approach differs from that of Craig and Wallace (1992) and Wallace et 

al. (1992), who instead present the percentage of Size 3+ sherds in the collection of Size 2 

and larger sherds. They exclude Size 1 sherds from all calculations because sherds smaller 

than 5 cm^ were not always retained in their collections. However, Size 1 sherds may be the 

most useful for identifying heavily transformed assemblages. After extended 

transformation, "[e]ventually a stable [sherd] size where no further breakage occurs would 

be reached. This value would be a function of the microstructure of the paste, sherd 

thickness and curvature, and the nature (weight and contact surface) of the trampling agent" 

(Nielsen 1991:493). For most non-industrial, open-fired ceramics, this stable sherd size is 

probably in the Size 1 range (< 5 cm2). This is compatible with Nielsen's (1991:495) 

suggestion that trampled sherds should have a unimodal distribution "with the mode lower 

than 30 mm," within his Size 1 (11-20 nmi in length) or 2 (21-30 mm in length). The most 

heavily trampled (and transformed) assemblages will be weighted most heavily towards 

sherds < 5 cm^, as indicated by Nielsen (1991:Figures 3-6). 

These breakage patterns are influenced by ceramic strength and resistance to 

breakage, which are in turn influenced by variables such as temper, firing temperature. 
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morphology, and thickness (Beck 2002; Bronitsky and Hamer 1986; Mabry et al. 1988; 

Neupert 1994; Van Keuren et al. 1997). Resistance to biaxial flexure has been measured 

for some of the decorated and plain Hohokam ceramic types and shown to increase over 

time in the Sedentary and Classic periods (Beck 2002). Pioneer and Colonial period types 

have not been tested, but may be weaker than later types, and may tend to be smaller given 

similar levels of transformation. No strength measurements have been made for Kalinga 

vessels, but their resistance may be similar to that of Hohokam vessels. Wall thicknesses for 

both Kalinga and Hohokam vessels are in the 4-8 mm range. Hohokam vessels were 

probably fired in above-ground fires, like those used by Kalinga potters, and are frequently 

tempered with sand, similar in size to the naturally-occurring volcanic inclusions in Dalupa 

clay sources. 

The 11 commercial and 14 porcelain banay sherds are stronger than traditional 

Kalinga ceramics, and have a different size distribution on Dalupa midden surfaces. Table 

5.11 presents the size distribution for high-fired and low-fired ceramics. Size 3 and Size 

4+ sherds were combined for statistical analysis. Commercial and banay sherds are similar 

to each other in size (chi-square = 0.781, df= 2.000, prob = 0.677). Sherds from these 

categories are significantly larger than the 2383 low-fired sherds (chi-square = 16.694, df= 

2.000, prob = 0.000). 

Results 

The raw size data for AZ U:11:252 and AZ BB;13:17 appear in Tables 5.12-5.13. 

The "after refitting" size distribution of the Dalupa surface midden sherds is summarized 

in Table 5.3 and listed for each midden in Table 5.14. The size distribution of excavated 

sherds from Dalupa middens 1 and 9 is summarized in Table 5.6 and listed for each midden 

in Table 5.15-5.16. 
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Figure 5.9 compares small sherd (Size 1) percentages from Dalupa midden surfaces 

and from Middens 1 and 9 with midden sherds from AZU:11:252 and AZ BB:13:17, and 

froml9 trash mounds from the Marana Platform Mound site (AZ AA: 12:251). Several 

points are worth noting. First, the Dalupa surface sherds are larger, on average, than sherds 

excavated from two Dalupa middens. Presumably buried material in Dalupa spent some 

time on the surface, vulnerable to processes causing breakage, and sherd size may have been 

further altered after burial. Second, the Dalupa midden collections, whether surface or 

excavated, appear to be heavily transformed and generally have more than 60-70 percent 

Size 1 sherds. Only the Marana Platform Mound site contains midden assemblages with 

similar levels of transformation. Of the three Hohokam sites included, this site may have 

the highest population level and population density. 

Secondary refuse: before and after transformation 

The preceding discussion has addressed post-depositional disturbance without 

considering aspects of deposition, including discard behavior. However, ceramic discard 

behavior affects the range of sherd sizes possible in various contexts at the time of 

deposition. There are two competing models for initial ceramic discard: (1) provisional 

discard of vessels and fragments in house lots, with final discard after some period of time 

and (2) final discard of vessels at or near the time of breakage. While these models are not 

mutually exclusive, one mode of disposal might predominate in a particular site or activity 

area, or with certain materials. 

To the extent that they take a stand, Hohokam archaeologists appear to favor the first 

model. This is based on the work of Deal (1985,1998), who examined ceramic discard 

practices among the Txeltal Maya. "Deal (1985:281-282) found that secondary refuse 

consisted of concentrations of small pottery fragments collected during household sweeping 

and other cleaning activities" (Ruscavage 1992a: 170). Roos (2002) suggests that vessel 
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fragments at the Classic Period Marana Platform Mound site would have been stored within 

adobe compounds, only later being deposited into trash mounds during cleaning activities. 

Ruscavage (1992a: 170) makes a similar assumption about provisional discard at preClassic 

sites, suggesting that "sherds would have been transported to disposal areas once their 

accumulation hindered the use of activity areas." If most vessels were provisionally 

discarded, then accumulations outside the immediate area of the house would receive inputs 

not of freshly broken vessels, but of heavily damaged fragments. The average sherd size 

would be relatively small from the beginning, and very large pieces or reconstructible 

vessels would not be introduced. 

In the alternative model, final discard is swift. Most damaged or broken vessels do 

not spend an indefinite amount of time in a house lot, to be kicked and stepped on; instead, 

they are sent, in their complete or partial state, directly to a final secondary deposit. Trash 

accumulations therefore receive inputs of large sherds or even partial or whole vessels. 

Although initial sherd size is large, exposed vessels should deteriorate rapidly, and the 

overall sherd size may be quite small after a period of time. 

Rapid, final ceramic discard predominated during 2001 in Dalupa. The proportion 

of provisional discard to immediate final discard is probably related to overall vessel reuse 

patterns. As noted in Chapter 3, most broken vessels are not reused, but discarded at the 

time of breakage. Reuse rates of vessels with other damage are modest. 116 (41%) of 286 

damaged vessels in Dalupa in 1987-88,44 (31%) of 143 damaged vessels in Dangtalan in 

1987-88, and 23 (32%) of 73 damaged vessels in Dalupa in 2001 were saved for potential 

reuse and placed in provisional discard. Once discarded, damaged vessels are not collected 

from middens or other discard locations for reuse. 

Unsystematic observation in Dalupa of clean-up after vessel breakage suggests that 

most small sherds from the breakage episode itself do not reach middens, particularly 

communal middens. Debris from sweeping activities is instead deposited nearby, off 
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residential terraces and into surrounding vegetation. The vessels themselves may reach 

middens in a mostly complete state. Four reconstructible vessels were observed in midden 

contexts during the 2001 fieldwork. Table 5.17 Usts three vessels encountered during 

ceramic surface collections. The fourth appeared as a whole vessel in Midden 1 during 

excavation, and was quickly destroyed by children in the area (see Chapter 4). 

Deposits dominated by very small sherds are obviously disturbed. For the purposes 

of archaeological interpretation, it may not be important whether materials were mixed and 

broken before or after deposition. In the Kalinga case, despite the appearance of a few 

partial or nearly whole vessels on midden surfaces, the overall size distribution remained 

heavily weighted toward very small sherds. The reconstructible vessels represent fresh 

inputs of ceramic material, and the overall size distribution still reflects high levels of 

disturbance in these deposits. 

CONCLUSIONS 

Based on survey data, Dalupa residential middens should contain a representative 

sample of vessel types. This is in part because transport to water sources and washing 

activities—both heavily associated with vessel breakage—now occur primarily within the 

residential area. When tested with a sample of excavated midden sherds, the ratio of water 

jars to cooking vessels was similar in middens and among all vessels in use. 

Sherd size is the primary limiting factor in use-alteration analysis of the Dalupa 

midden sherds. If a sufficiently large sherd is recovered, the interior carbon pattern may 

allow the identification of vessel function (Figure 5.8). Despite some evidence of damage 

and removal, interior carbon is common, appearing on 21-38 percent of midden sherds. 

Dalupa middens are heavily disturbed contexts, as described in Chapter 4, and this is 

reflected in the sherd size distribution. Although large vessel fragments and reconstructible 
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vessels are added to middens during final discard, Dalupa middens are dominated by sherds 

under 5 cm^ in size. This is true even on midden surfaces, where primarily cultural 

disturbance processes operate. Of the archaeological examples, only the Marana Platform 

Mound middens experienced comparable disturbance. This level of disturbance in 

extramural middens may suggest a similar occupation intensity and proximity to midden 

deposits. 
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Figure 5.1. Ceramics from surface collection unit in Midden 12 (SN 228). 
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Figure 5.2. Ceramics from surface collection unit in Midden 36 (SN 233). 



Figure 5.3. Oppaya. Photograph by Janelle Weakly, Arizona State Museum. 

Figure 5.4. Ittoyom. Photograph by Janelle Weakly, Arizona State Museum. 
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resin coating 

brown vessel surface 

Figure 5.5 Distribution of glossy and dull soot on an oppaya (Arizona State Museum 
vessel 88-77-95). The vessel profile was traced from a figure by James Skibo (1992:Figure 
7.2). 
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Figure 5.6. Interior carbon pattern on an oppaya. Photograph by Janelle Weakly, Arizona 
State Museum. 
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Figure 5.7. Interior carbon pattern on an ittoyom. Photograph by Janelle Weakly, 
Arizona State Museum. 



Figure 5.8. Excavated midden sherds with recognizable interior carbon patterns. Left: 
oppaya sherd. Right: ittoyom sherd. 



Figure 5.9. Percentages of small sherds in midden deposits. 
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Table 5.1. Complete ceramic collections from midden surfaces. 

Midden Sherds* Collected area, m^ Midden area, m^ % collected Sherds/ m^ 
4 40 20 80 25% 2.0 
8 73 32 29 110% 2.3 
11 267 56 102 55% 4.8 
12 158 18 28 64% 8.8 
14 79 24 264 9% 3.3 
18+35 162 22 192 11% 7.4 
20 40 104 104 100% 0.4 
21 83 70 130 54% 1.2 
23 178 432 432 100% 0.4 
24 east 411 94 164 57% 4.4 
25 22 6 64 9% 3.7 
27 10 8 58 14% 1.3 
31 178 36 50 72% 4.9 
34 431 20 156 13% 21.6 
36 257 42 202 21% 6.1 
38 12 6 22 27% 2.0 
39 7 9 152 6% 0.8 
TOTAL 2408 999 2229 29%** 2.4 
* Sherds were counted after refitting. 
** 999 m^ is 29% of all of the mapped midden area in Dalupa. 

Table 5.2. Midden surface sherd counts for analyzed samples before travel, before refitting and after 
refitting. 

When recorded 
Sherd count after refitting 2408 
Sherd count before refitting 2692 
Sherd count in field 2369 
Excess sherds in refitted sample 39 
Sherds added in transportation 323 
Percent of "before refitting" collection created during transportation 12% 

Table 5.3. Size distribution of sherds before and after refitting. 

When recorded Sherd count Size 1 Size 2 Size 3 Size 4+ 
after refitting 2408 1778 507 98 25 

73.8% 21.1% 4.1% 1.0% 

before refitting 2692 2017 549 99 27 
74.9% 20.3% 3.7% 1.0% 
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Table 5.4. Interior carbon type and resin stage for used Kalinga vessels at the Arizona State Museum. 

CATNO Vessel type Resin stage Carbon type 2 Carbon type 3 

88-77-1 ittoyom/oppaya old 1 

88-77-2 oppaya old 

88-77-3 oppaya old 

88-77-4 ittoyom/oppaya old 1 

88-77-5 oppaya old 

88-77-6 oppaya old 1 

88-77-7 ittoyom old 1 

88-77-8 ittoyom old 1 

88-77-9 ittoyom old 1 

88-77-10 oppaya old 

88-77-11 ittoyom old 

88-77-12 oppaya old 

88-77-13 ? middle 1 

88-77-14 oppaya old 1 

88-77-15 ittoyom middle 

88-77-16 oppaya middle 1 

88-77-17 oppaya middle 

88-77-18 ittoyom middle 

88-77-19 

88-77-20 oppaya old 

88-77-21 oppaya middle 

88-77-22 oppaya middle 

88-77-23 oppaya old 

88-77-24 ittoyom old 

88-77-25 ittoyom old 

88-77-26 ittoyom old 1 

88-77-27 ittoyom middle 1 

88-77-28 oppaya old 

88-77-29 ittoyom middle 1 

88-77-30 ittoyom middle 

88-77-31 oppaya old 

88-77-32 immosso old 

88-77-33 ittoyom old 

88-77-34 ittoyom middle 

88-77-35 oppaya old 

88-77-36 ittoyom old 1 

88-77-37 ittoyom old 

88-77-38 ittoyom old 

88-77-39 ittoyom old 

88-77-40 oppaya middle 1 
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CATNO Vessel type Resin stage Carbon type 2 Carbon type 3 

88-77-41 oppaya old 1 

88-77-42 ittoyom old 1 1 

88-77-43 oppaya old 1 

88-77-44 oppaya old 1 1 

88-77-45 oppaya middle 1 -

88-77-46 ittoyom middle 1 1 

88-77-47 oppaya old 1 1 

88-77-48 oppaya middle 1 

88-77-49 oppaya old 1 1 

88-77-50 oppaya middle 1 

88-77-51 oppaya old 1 

88-77-52 oppaya old 1 

88-77-53 ittoyom old 1 

88-77-54 ittoyom old 1 1 

88-77-55 ittoyom old 1 

88-77-56 ittoyom old 1 

88-77-57 immosso new 

88-77-58 oppaya middle 1 1 

88-77-59 oppaya middle 1 1 

88-77-60 oppaya old 1 

88-77-61 oppaya old 1 1 

88-77-62 oppaya middle 1 1 

88-77-63 oppaya middle 1 1 

88-77-64 oppaya old 1 1 

88-77-65 oppaya old 1 

88-77-66 oppaya middle 

88-77-67 ittoyom/oppaya old 1 1 

88-77-68 oppaya old 1 1 

88-77-69 

88-77-70 

88-77-71 ittoyom middle 1 

88-77-72 oppaya old 1 

88-77-73 ittoyom middle 1 1 

88-77-74 ittoyom/oppaya middle 1 

88-77-75 immosso old 1 1 

88-77-76 ittoyom? old 1 

88-77-77 ittoyom? old 1 1 

88-77-78 ittoyom old 1 1 

88-77-79 oppaya middle 1 1 

88-77-80 ittoyom old 1 1 

88-77-81 oppaya old 1 

88-77-82 ittoyom/oppaya old 1 1 
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CATNO Vessel type Resin stage Carbon type 2 Carbon type 3 

88-77-83 ittoyom/oppaya new 

88-77-84 ittoyom old 1 1 

88-77-85 oppaya? middle 1 1 

88-77-86 oppaya? old 1 

88-77-87 oppaya old 1 1 

88-77-88 oppaya old 1 

88-77-89 oppaya old 1 1 

88-77-90 oppaya middle 

88-77-91 oppaya old 1 1 

88-77-92 ittoyom old 1 1 

88-77-93 oppaya old 1 

88-77-94 immosso new 

88-77-95 oppaya new 

88-77-96 oppaya middle 

88-77-97 ittoyom new 

88-77-98 oppaya old 1 1 

88-77-99 oppaya old 1 1 

88-77-100 immosso new 

88-77-101 ittoyom middle 1 1 

88-77-102 oppaya old 1 

88-77-103 oppaya old 1 

88-77-104 oppaya old 1 

88-77-105 oppaya old 1 1 

88-77-106 oppaya new 1 

88-77-107 oppaya new 

88-77-108 oppaya middle 1 

88-77-109 ittoyom old 1 

88-77-110 ittoyom middle 1 1 

88-77-111 oppaya middle 1 

88-77-112 ittoyom old 1 

88-77-113 oppaya middle 1 1 

88-77-114 oppaya old 1 

88-77-115 ittoyom middle 1 1 

88-77-116 oppaya? old 1 1 

88-77-117 ittoyom/oppaya middle 1 1 

88-77-118 ittoyom old 1 1 

88-77-119 ittoyom/oppaya old 1 

88-77-120 oppaya middle 1 1 

88-77-121 ittoyom middle 1 1 

88-77-122 oppaya old 1 

88-77-123 oppaya old 1 

88-77-124 oppaya old 1 
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CATNO Vessel type Resin stage Carbon type 2 Carbon type 3 

88-77-125 oppaya middle 

88-77-126 immosso new 

88-77-127 oppaya old 1 

88-77-128 oppaya old 1 

88-77-129 oppaya middle 

88-77-130 ittoyom new 

88-77-131 ittoyom old 1 1 

88-77-132 oppaya old 1 1 

88-77-133 ittoyom/oppaya old 1 1 

88-77-134 ittoyom old 1 

88-77-135 oppaya, experimental middle 1 

88-77-136 oppaya, experimental new 

88-77-137 oppaya, experimental middle 

88-77-138 ittoyom, experimental middle 1 

88-77-139 oppaya, experimental new 1 

88-77-140 immosso, experimental new 

88-77-141 ittoyom old 1 1 

88-77-142 ittoyom middle 1 1 

88-77-143 oppaya, experimental new 1 1 

88-77-144 oppaya, large middle 1 1 

88-77-145 ittoyom middle 1 1 

88-77-146 oppaya old 1 

88-77-147 ittoyom old 1 

88-77-148 ittoyom old 1 

88-77-149 oppaya old 1 

88-77-150 oppaya old 1 1 

88-77-151 ittoyom middle 1 1 

88-77-152 oppaya old 1 1 

88-77-153 immosso new 

88-77-154 ittoyom old 1 1 

88-77-155 immosso new 

88-77-156 oppaya middle 1 

88-77-157 oppaya new 

88-77-158 oppaya old 1 1 

88-77-159 oppaya middle 1 

88-77-160 ittoyom/oppaya new 1 

88-77-161 oppaya middle 1 

88-77-162 ittoyom middle 1 1 

88-77-163 oppaya new 

88-77-164 ittoyom new 1 

88-77-165 oppaya old 1 

88-77-166 oppaya new 
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CATNO Vessel type Resin stage Carbon type 2 Carbon type 3 

88-77-167 ittoyom old 1 1 

88-77-168 ittoyom old 1 

88-77-169 oppaya old 1 

88-77-170 ittoyom old 1 

88-77-171 oppaya old 1 1 

88-77-172 oppaya middle 1 

88-77-173 ittoyom middle 1 1 

88-77-174 oppaya old 1 

88-77-175 ittoyom old 1 1 

88-77-176 oppaya old 1 1 

88-77-177 oppaya old 1 

88-77-178 oppaya 

88-77-179 oppaya middle 1 1 

88-77-180 ittoyom middle 1 1 

88-77-181 ittoyom middle 1 1 

88-77-182 oppaya middle 1 

88-77-183 ittoyom old 1 1 

88-77-184 oppaya old 1 

88-77-185 oppaya old 1 

88-77-186 oppaya new 

88-77-187 oppaya middle 

88-77-188 oppaya old 1 

88-77-189 oppaya new 1 

88-77-190 
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Table 5.5. Interior carbon types by vessel type and resin stage. 

Vessel type Resin stage Type 2 Types 2 and 3 Type 3 None TOTAL 
Immosso (n = 8) new 0 0 0 6 6 

middle 0 0 0 0 0 
old 1 1 0 0 2 

Ittoyom (n = 58) new 0 0 1 2 3 
middle 5 15 0 0 20 

old 17 18 0 0 35 

Ittoyom/oppaya (n = 10) new 1 0 0 1 2 
middle 1 1 0 0 2 

old 1 5 0 0 6 

Oppaya (n = 96) new 2 0 0 6 8 
middle 12 11 1 6 30 

old 38 20 0 0 58 

TOTAL 78 72 2 21 173 
Percent 45.3% 41.6% 1.2% 12.2% 

Table 5.6. Size distribution of excavated Dalupa midden sherds. 

Size class Count Percent 
Size 1 503 84.8% 
Size 2 67 11.3% 
Size 3 20 3.4% 
Size 4+ 3 0.5% 
TOTAL 593 100.0% 

Table 5.7. Identifiable vessel portions in excavated Dalupa midden sherds (n = 593). 

Vessel portion Number of sherds 
Neck (based on curvature) 28 
Sherd with gili (decoration just below neck) 6 
Rim 26 
Sukong (ceramic pot lid) fragment 2 
Upper shoulder 1 
TOTAL identified 63 (10.6%) 
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Table 5.8. Interior carbon on excavated Dalupa midden sherds. 

Exterior Present Absent 
Surface 

gone Red paint TOTAL Percent 

Soot present 76 176 2 2 256 43.2% 
Soot absent 43 266 2 2 313 52.8% 
Surface gone 2 4 0 0 6 1.0% 
Red paint 2 14 0 0 16 2.7% 
Red paint with soot 0 2 0 0 2 0.3% 

TOTAL 123 462 4 4 593 
Percent 20.7% 77.9% 0.7% 0.7% 

Table 5.9. Interior carbon on excavated Puapo midden sherds. 

Exterior Present Absent 
Surface 
gone* 

Red 
paint TOTAL Percent 

Soot present 87 87 — 3 177 62.8% 
Soot absent 11 43 — 0 54 19.1% 
Surface gone* — — — 0 0.0% 
Red paint 8 29 — 14 51 18.1% 
Red paint with soot 0 0 — 0 0 0.0% 

TOTAL 106 159 0 17 282 
Percent 37.6% 56.4% 0.0% 6.0% 
•Not applicable; sherds with one surface missing were excluded. 
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Table 5.10. Carbon frequencies by size class on excavated Dalupa midden sherds, by interior (columns) 
and exterior (rows) surfaces. Figures in bold are used in chi-square analysis. 

Size class Exterior surface Present Absent Eroded Red paint TOTAL 

Size 1 Carbon present 61 144 1 1 207 

Carbon absent 33 239 2 2 276 

Surface eroded away 2 4 6 

Red paint 1 12 13 

Red paint with carbon 1 1 

Size 1 total 97 400 5 3 503 

Size 2 Carbon present 9 26 1 1 37 

Carbon absent 5 24 29 

Red paint with carbon 1 1 

Size 2 total 14 51 1 7 67 

Size 3 Carbon present 5 6 11 

Carbon absent 5 2 7 

Red paint 1 1 

Red paint with carbon 1 1 

Size 3 total 11 9 20 

Size 4+ Carbon present 1 1 

Carbon absent 1 1 

Red paint 1 1 

Size 4+ total I 2 3 

TOTAL 123 462 4 4 593 

Table 5.11. Size distribution of commercial, banay, and traditional low-fired Kalinga ceramics. 

Type Size 1 Size 2 Size 3+ Size 4+ TOTAL 
Banay 7 4 2 1 14 
Commercial 4 5 2 0 11 
Low-fired 1767 498 94 24 2383 
TOTAL 1778 507 98 25 2408 

Table 5.12. Feature 19 at AZ U:ll:252. 

Level Base (cm) Size 1 Size 2 Size 3+ TOTAL Percent Size 1 
0 0 894 108 9 1011 88.4% 
1 25 1208 437 92 1737 69.5% 
2 35 368 287 93 748 49.2% 
3 45 192 200 58 450 42.7% 
4 55 238 260 85 583 40.8% 
5 65 189 137 51 377 50.1% 
6 75 184 175 36 395 46.6% 
TOTAL 3273 1604 424 5301 61.7% 
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Table 5.13. Feature 281 at AZBB:13;17. 

PD Base (cm) Size 1 Size 2 Size 3+ TOTAL Percent Size 1 
886 30 136 153 42 331 41.1% 
887 50 36 108 25 169 21.3% 
888 66 16 56 20 92 17.4% 
890 83 5 21 2 28 17.9% 
891 93 6 4 0 10 60.0% 
905 28 182 114 13 309 58.9% 
906 13.25 71 42 9 122 58.2% 
908 64 459 228 46 733 62.6% 
909 26.5 26 22 5 53 49.1% 
910 64 246 93 22 361 68.1% 
TOTAL 1183 841 184 2208 53.6% 

Table 5.14. Size distribution of Kalinga surface midden sherds. 

Midden Size 1 Size 2 Size 3 Size 4+ TOTAL Percent Size 1 
4 35 5 40 87.5% 
8 61 11 1 73 83.6% 
11 178 64 16 9 267 66.7% 
12 133 20 4 1 158 84.2% 
14 64 13 2 79 81.0% 
18+35 127 29 6 0 162 78.4% 
20 22 13 4 1 40 55.0% 
21 62 17 3 1 83 74.7% 
23 126 46 5 1 178 70.8% 
24 262 121 22 6 411 63.7% 
25 17 3 2 22 77.3% 
27 7 3 10 70.0% 
31 124 44 10 178 69.7% 
34 335 75 16 5 431 77.7% 
36 214 37 6 257 83.3% 
38 9 3 12 75.0% 
39 2 3 1 1 7 28.6% 
TOTAL 1778 507 98 25 2408 73.8% 
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Table 5.15. Size distribution of Midden 1 excavated ceramics. 

Level Base (cm) Size 1 Size 2 Size 3 Size 4+ TOTAL Percent Size 1 
0 3 4 0 0 0 4 100.0% 
2 10 23 2 0 0 25 92.0% 
3 15 4 0 0 0 4 100.0% 
4 20 8 2 1 0 11 72.7% 
5 24.5 23 0 0 0 23 100.0% 
6 29.5 20 1 0 0 21 95.2% 
7 35 2 0 1 0 3 66.7% 
9 46 1 0 1 0 2 50.0% 
10 55 2 1 0 0 3 66.7% 
TOTAL 87 6 3 0 96 90.6% 

Table 5.16. Size distribution of Midden 9 excavated ceramics. 

Level Base (cm) Size 1 Size 2 Size 3 Size 4+ TOTAL Percent Size 1 
1 10 1 1 100.0% 
2 20 8 8 100.0% 
3 25 5 5 100.0% 
4 30 41 1 42 97.6% 
5 35 50 4 1 55 90.9% 
6 40 54 7 1 62 87.1% 
7 45 71 7 78 91.0% 
8 50 57 4 1 62 91.9% 
9 55 34 7 1 42 81.0% 
10 61.5 42 12 2 1 57 73.7% 
11 66 15 8 4 27 55.6% 
12 70 18 6 5 1 30 60.0% 
13 75 18 5 3 26 69.2% 
TOTAL 414 61 17 3 495 83.6% 

Table 5.17. Reconstructible vessels encountered during midden surface ceramic collection. 

Sample No. Midden No. RV count NOTES 
223 11 1 nearly complete (missing base) 
143 23 1 RV (150 sherds) not analyzed 
259 24 1 50% complete rim 
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CHAPTER 6: CONCLUSIONS 

Refuse provides information about the lives of individual people and the nature of 

their communities. To relate discarded objects to behavior, several questions must be 

answered. First, whose trash is it (LeeDecker 1994)? Second, what are these objects, 

and what function did they serve? Many of us might know where to find a neighbor's 

trash, and understand what the fragments reveal about his or her daily activities. 

However, linking refuse to people and activities is more difficult in an unfamiliar setting, 

separated from our own culture in time and/or space, and may be further complicated by 

cultural or natural formation processes following discard. 

If we cannot follow the patterns of refuse disposal, use the material culture, and 

observe post-discard disturbance in the community of interest, we must improve our 

interpretations through reasonable analogy. What constitutes "reasonable" analogy? 

This is a subject of great controversy (see David and Kramer 2001:33-62; Watson 1979). 

For any particular archaeological case, analogies may come from ethnoarchaeological 

observations and historic records of many communities, using environment, subsistence, 

population size and density, social and political organization, and the level of technology 

to find patterns that can be compared to archaeological data. 

Ethnoarchaeological fieldwork in Kalinga Province in 2001 focused on refuse 

disposal into one context (middens) and on one artifact class (ceramics). Much ceramic 

ethnoarchaeology relates household ceramic assemblages to other characteristics of those 

households, including food-preparation techniques (e.g., Arnold 1988; Deal 1998; Nelson 
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1981, 1991; Pastron 1974; Tani 1994) but links between midden deposits and their 

sources are less established. Other attempts to relate ceramics to their original contexts 

used archaeological cases (e.g., Montgomery 1992). 

This study described middens and general midden formation processes, and 

addressed the following questions: 

a. How can middens be associated with households or groups of households? 

b. What percentage of discarded ceramics is deposited in middens? 

c. How representative are proportions of vessel types in middens? 

d. Do midden sherds exhibit the same kinds of use alteration as the whole vessels 

in use? Can they be used to identify vessel function? 

e. What can the condition of midden sherds reveal about midden formation and 

disturbance? 

Answers to these questions for the Kalinga may help archaeologists answer them in other 

settings, and reconstruct vessel assemblages and food-preparation techniques from 

midden ceramics. 

Twenty-eight active middens were studied in Dalupa. These middens made up 93 

percent of all identified active middens and occupied roughly nine percent (3468 m^) of 

the 40,800 m^ of residential space. Middens were divided into types by the number of 

contributing households. Household middens are used by only one household. Local 

middens receive contributions from 2-5 households, and community middens collect 

refuse from six or more households. 
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Households tend to use the midden closest to them, but the distance to that 

midden varies depending upon the population density of that area and the type of midden 

being used. Households in the most densely populated area of Dalupa have less area 

around their houses than households on the edges of the residential area. These residents 

carry their trash to one of the communal middens. Households in less densely populated 

areas have space to have either their own midden or share one with several neighbors. 

The mean distance to a communal midden is 35.4 m, compared to 11.0 m for local 

middens and 7.2 m for household middens. 

Most discarded ceramic vessels in Dalupa (75%) ended up in household, local, 

and community middens during the 2001 field season. Middens collected ceramics 

damaged inside houses, in extramural areas adjacent to houses, and at faucets scattered 

throughout the residential area. They received a representative sample of vessel types 

discarded during that time. In 75 percent of cases, the transport distance from the 

damage site to a midden was 10 meters or less. Vessels originated from as far away as 53 

meters, and the catchment area was likely to be greatest for communal middens. 

Although the exact distances should vary depending upon settlement layout, these data 

suggest that catchment areas should be predictable in other settlements if the distribution 

of contemporaneous houses and middens is known. 

Dalupa middens are heavily disturbed by natural and cultural processes 

documented in Chapter 5. As a result, sherds under 5 cm^ in size dominate midden 

assemblages, even though large vessel fragments and reconstructible vessels are 

deposited into these contexts. Considerable carbon was still preserved on sherds despite 
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breakage and disturbance. Although there is some evidence of carbon removal, interior 

carbon is still common. Use-alteration analysis may be used to identify vessel function 

on whole Kalinga vessels (Kobayashi 1994; Skibo 1992), but is of limited use on midden 

sherds because sherds are generally too small to display diagnostic carbon patterns. Two 

sherds in the 16-49 cm^ size class did have enough of the interior carbon pattern to permit 

the identification of vessel function (rice-cooking and vegetable/meat-cooking). 

Because the cultural and natural setting contributes to the observed patterns, it is 

described in detail in Chapters 1, 2, and 4. This research took place at a time when 

ceramics were being phased out of daily use (Chapter 2). Metal vessels made up a much 

larger proportion of household assemblages in 2001 than in 1988, and they were used 

more heavily on a daily basis. Because of this, the sample of discarded ceramics for 

detailed analysis is small. Dalupa residents damaged ceramic vessels in 2001 at half the 

rate reported inl987-88, and this village of 380 people reported discard of only 50 vessels 

in the five months of the 2001 field season. 

Midden ceramic assemblages appear representative of household ceramic 

assemblages in the short term, with vessel condition as the main constraint on 

identification and interpretation. However, no older middens could be located to evaluate 

these patterns in the long term. The natural environment of the study area is not 

conducive to midden accumulation and preservation. Slopes are steep, movement of 

material down slope is frequent, and soils are young with relatively little development 

(Chapter 4). Midden deposits are shallow, ranging up to 66 cm in thickness, even though 

some have been in place for decades. 
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Even while they remain on residential surfaces, Dalupa middens are heavily 

disturbed, due in part to the dense concentration of people and animals (Chapter 4). 

Active middens are close to other current activity areas, increasing the frequency of 

human trampling. When they interfere with activity areas, they may be removed or 

shifted by extramural cleaning. Children play in the trash, resulting in considerable 

breakage and movement of midden contents. Animals, which are almost continuously 

present, dig at shallow depths and consume discarded organic materials. In sum, Dalupa 

middens are fluid entities, frequently disturbed by human and animal activities, moved by 

extramural cleaning and slope wash, and eventually buried or carried down steep slopes. 

This extent of midden disturbance may be greater than in many prehistoric middle-range 

societies, to which the Kalinga are frequently compared. 

Archaeological applications 

Although cooking behavior, household assemblages, and midden environments in 

Dalupa may differ from those in many archaeological communities, some broader 

contributions to ceramic analysis and the study of refuse disposal patterns may be made. 

Ceramic analyses can contribute to studies of household and community composition, 

activities, status differences, and food-preparation methods (e.g.. Beck 2001; Blitz 1993; 

Braun 1980; Crown 1984; Deal 1998; Longacre 1981; Mills 1998; Nelson 1981,1991; 

Otto 1977; Tani 1994), but interpretations often require linking discarded ceramics to 

their source, if only in a general sense, and assessing the representativeness of the 

ceramic sample. The Dalupa case provides a model for determining midden catchments 
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and illustrates the variables affecting deposition. Deposition into middens was not 

selective in Dalupa in 2001, but increasing deposition at water sources outside the 

settlement would skew the proportions of vessel types in residential middens. 

The descriptions of the midden assemblages may also prove helpful for several 

reasons. Use-alteration analysis of midden sherds provides valuable information on 

vessel use, particularly in the absence of whole vessels (Sassaman 1993). Photos of use 

alteration on Kalinga midden sherds and the discussion of carbon preservation and size 

class should help analysts better relate modern use-alteration patterns to fragmented 

archaeological assemblages. Work with deposition transformation and sherd size 

(Chapter 5) may be valuable in its own right, as site formation processes continue to be a 

major research interest in many contexts, including middens (Needham and Spence 1996; 

Stein 1992). In the case of ceramics, assessing disturbance is important for applying 

ceramic dating techniques (Wallace et al. 1992). 

Midden placement and contents are also of broader interest for several reasons. 

They reflect views on sanitation and the use of community space (Carrillo 1977; Crane 

2000), and reveal changes in these views. Both Navajo and Zuni refuse disposal patterns 

change between the prehistoric and historic periods (Dublin and Rothschild 1994; Kent 

1984). An understanding of the spatial distribution of refuse at a settlement should 

influence excavation decisions. For example, refuse accumulations off mound edges are 

more likely to provide chronological information than intentionally-cleaned mound 

summits (Smith and Williamsl994:34). 
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Several specific findings of this study have broad relevance for archaeologists 

working with middens and midden ceramics. In an archaeological case, it should be 

possible to link discarded ceramics with particular areas of the site, because midden 

catchment can be predicted for contemporaneous households. Middens are a good 

context for sampling discarded ceramic assemblages, at least in Dalupa in 2001. The 

variables discussed may help archaeologists model discard in other cases. Use-alteration 

analysis can be used to investigate vessel function on midden sherds, although sherds 

under 16 cm^ are usually too small to show diagnostic carbon distributions. Finally, 

throughout this work, archaeological patterns, such as midden attributes and sherd size 

distributions, are linked to ethnoarchaeologically observed processes, contributing in 

general to midden formation studies. 

Middens are of crucial importance to the archaeologist. Hopefully, this study 

offers a better understanding of midden formation and placement in a village setting, and 

contributes to the analysis and interpretation of midden ceramics. 
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Figure A.l. Weekly questionnaire about diet, cooking practices, and discard. 
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Hgure A.2. Initial household inventory. 
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Figure A.3. Final household inventory. 
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Figure A. 4. Final questions about ceramic breakage and discard (back page of final 
household inventory). 
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APPENDIX B: RECIPES 

Recipes were collected from Josephine Bommogas. Recipes can vary 
considerably depending upon which ingredients are in the kitchen. Amounts of 
ingredients can also vary considerably. Measurements given here are my estimates based 
on observations during cooking and, in the case of the coffee recipe, considerable trial 
and error. 

Vetsin (monosodium glutamate) is infrequently used in the Bommogas household, 
but is added with more enthusiasm by other cooks. These dishes also tend to contain 
little or no sili (chili pepper), with sili served on the side, since some members of the 
household do not like spicy food. Other cooks often add more sili during cooking. 

Rice [recipe and translation by Josephine Bommogas] 

Siyanon in-inom-min man-uto isna. 

Iggam chi binayo si cardero ked ao-awam chi binayo ta maka-an chi appok chi 
binayo ked kao-am si chanom ta misaganan ma-uto. No magamput iyasog no cardero 
nakao-an si binayo si apoy. Iwayom ta lumweg. No manlol-loweg ka-anom chi uweb. 
Ka-anon chi chanom na no amod. Tangbam si mapanos. Iggam si achanin chi apoy. 
lligos no isna mapanos magam-pat. 

This is the way we cook rice. 

Put the rice in the cardero and wash the rice to remove the dust from the rice and 
put water on it to be ready to cook. When finished put the cardero with the rice on the 
fire. Wait for it to boil. While it is boiling remove the bubbles. Remove some water if it 
is too much. Cover it for a while. Put it beside the fire. You turn it every five minutes. 

Intum 
Intum is a general cooking technique, meaning to fry or saute in oil in a frying pan 

(Table 2.21). Some vegetables require boiling first to make them tender. The following 
recipe is for fresh beans served as string beans. The technique is similar for many other 
vegetables. Items reportedly prepared m/wm-style throughout Dalupa in 2001 include 
fresh shelled white or black beans, dried beans, bamboo shoots, banana blossoms, 
jackfruit, peas {kordis), mung beans, mushroom, papaya, ampalaya, rattan shoots, and 

sayote. 

1. Boil water over heat. 
2. Add half the beans to the boiling water. Wait until the water boils again, and then add 
the rest. (If the beans are added all at once, it will take longer for the water to boil again.) 
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3. When cooked, remove green beans and reserve the cooking water to be served as 
soup. 
4. Heat oil in frying pan and cook chopped ginger. 
5. Mix in cooked beans and season with salt. Serve. 

Other seasonings and ingredients can be added or substituted in the frying pan. These 
may include garlic, onions, sayote, and corned beef. 

Rice with Fresh Beans Intum [a timed observation] 
I observed Josephine Bommogas preparing this meal on March 8, 2001. My 

timed observations are presented here to illustrate meal preparation techniques. 
The rice was first rinsed to remove dust, chaff, and starch. The rice rinsing water 

is called ao-aw and is often given to animals. The rice was then placed in a cardero, with 
water added to 1-2" from the top. 

5:37 pm. The rice in a 4-chupa cardero was placed on the fire. 
5:50 pm. The rice boiled over after adjusting the fuel. Josephine took the lid off and 
removed some water. 
5:52 pm. The rice was simmering with the lid off. 
5:54 pm. The rice was boiling. Josephine skimmed off bubbles and put them in the 
anglan. 
5:56 pm. The rice was thoroughly stirred, stirring rice up from the bottom of the cardero. 
5:57 pm. The rice was covered. 
5:59 pm. The cardero was taken off the fire and placed next to the fire. 
6:05 pm. A 3-chupa oppaya was placed on the fire, filled to the shoulder with water. 
6:07 pm. The cardero with rice was turned for the first time, approximately 130°. 
Josephine went inside the house to shell the fresh beans. 
6:23 pm. The beans were shelled and then rinsed. 
6:25 pm. Half the beans were added to the simmering water. 
6:30 pm. The water had returned to a boil, and the rest of the beans were added. The lid 
was put on the pot. 
6:32 pm. Bubbles were skimmed off the surface of the water in the oppaya. 
6:35 pm. The cardero with rice was turned another 130° (for the second time). 
6:42 pm. A little more water was added to the beans. 
6:49 pm. The rice was pulled away from the fire because it had finished cooking. 
Josephine said she knew it was done when she had turned the rice three times. 
Apparently I missed the third turn. 
6:56 pm. The oppaya with beans was removed from the fire. 
6:59 pm. Josephine sliced a tomato, and then opened a can of meat with a large knife. 
She had planned to add corned beef, but accidentally opened a can of meat loaf. 
7:02 pm. The salyasi was placed on the gas stove, and the burner was lit. Two 
tablespoons of shortening were added to the salyasi. 
7:04 pm. Tomatoes were added to the salyasi. 
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7:05 pm. Diced canned meatloaf was added to the salyasi. Other family members 
expressed some consternation about the addition of meatloaf rather than corned beef. 
7:06 pm. Cooked beans were spooned out of the oppaya and added to the salyasi. 
7:09 pm. The burner was turned off. 

The meal was served shortly thereafter. The water in which the beans were cooked was 
served in individual bowls as soup. A saucer of condiments, such as salt and mashed sili, 
appeared alongside the main dish. 

Coffee 
Coffee beans, once collected, are first roasted in a linga, and then pounded in a 

mortar until it is a fine powder. Pounded coffee is kept in a sealed container in the 
kitchen for use. 

Although one person reported making coffee in an oppaya, most people use a 
kapatila (similar to a tea kettle) instead. This recipe is for a small kapatila, which holds 
13 coffee cups (approximately 65 fluid oz.). 

1. Fill the kapatila with water and add 12 tablespoons sugar. 
2. Put over heat to boil. 
3. After boiling, remove from heat. 
4. Add four tablespoons coffee and mix. 
5. Check taste and add sugar or coffee as needed. 
6. Wait five minutes or so before serving to let the flavor deepen. 

Some people like their coffee much sweeter than this, finding the 3:1 ratio of sugeir to 
coffee to be too bitter. 

Niledled 
This dish is called pinallit in Lubuagan. References in the household surveys to 

"grind monggo" or "grinded monggo" are to this recipe using mung beans. The beans are 
not ground to a powder, but rather split or broken into pieces. This dish can also be made 
with white beans. Josephine argued that no one makes it with black beans, although 
some households report cooking "grind black beans." 

1. Roast dried monggo beans. This adds flavor and makes it easier to split them. 
2. Pound roasted beans in a mortar to split them. 

3. Boil in water until done. The proportion of beans to water appears to be 1:3-1:4. 

Traditionally this is eaten without salt, although some people add salt or vetsin. 
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Chinokchok 
When this dish is served, it is the consistency of refried beans. 

1. Boil dried peas until soft. 
2. Mash cooked peas and mix in seasonings. Josephine mixes in chopped onion, sili, and 
salt. Another assistant, Vicki Cayag, mixes in cooking oil. 

Paksiw 
This was presented to us as an Ilocano recipe. 

1. Cut a cleaned fish (bangus or tilapia) into sections along the width (sections including 
both a dorsal and a ventral surface). The entire fish, including head, tail, and bones, is 
included in the dish. 
2. Mix soy sauce, vinegar, peppercorns (whole, not ground), chopped onion, chopped 
ginger, and chopped tomato in a casirola and heat. [Another variation consists of water, 
diced onions, ginger, a little vinegar, and salt.] When it boils, add the fish. 
3. When the fish is done, transfer it to a separate dish and serve. Serve the broth as soup. 

Josephine agreed that this recipe is similar to adobo, although there is no tomato in 
adobo. 

Pulutan 
The term pulutan is used throughout the Philippines to describe an appetizer or a 

snack eaten with alcoholic drinks. This version is made with either pork or dog meat. 
The recipe below was recorded during the Dalupa town fiesta on April 25, 2001. 

1. After butchering a dog, reserve the breast and belly meat, liver, heart, and kidneys for 
pulutan. Grill the meat over an open fire. This method of cooking is called tinuno. 
2. Peel and chop ginger (approximately two cups). 
3. Slice a peeled onion into strips. 
4. Cut the reserved meat into small cubes or rectangles, about 1 mm thick. 
5. Place the meat in a large bowl and add the juice of four kalamansi fruits. 
6. Add about 1 tablespoon salt, chopped ginger, sliced onion, and _ cup vinegar. 
7. Mix well and serve. 

Alexander Bommogas, one of the cooks, stated that pulutan could also be made with 
beef. In that case, it might be left raw, as supposedly it tasted sweet. Another option was 
to "half-cook" it by boiling. 
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Dinaarden [llocano] or Dinuguan [Tagalog] 
This is prepared from the intestines of butchered animals. 

1. After killing the animal but prior to butchery, collect the blood in a bowl containing 
some vinegar and salt. This prevents the blood from clotting. 
2. Clean the intestines by squeezing out the contents and washing the intestines well. 
3. Boil the intestines in water. They cook in a few minutes. 
4. Fry garlic and onions in oil in a frying pan. 
5. Add the boiled intestines to the frying pan. 
6. Add the blood (roughly 1/2 cup or more). Heat for a few minutes and serve. Sili may 
also be added to taste. 

Inonchila 
These steamed rice cakes are prepared for most social occasions. 

1. Soak dried chaycot (sticky rice) in water until soft. 
2. Pound chaycot in large mortar to make a paste. 
3. Place balls of pounded chaycot on leaf wrappings, and wrap tightly. 
4. Put pieces of bamboo in the base of an oggan [large oppaya] for a make-shift steamer 
rack. 
5. Place wrapped cakes in the oggan and add water. 
6. Steam over a fire for at least one hour. Taste a cake to see whether they are done. 
7. Remove and unwrap cakes, and add seasoning to cake surfaces. Seasonings include 
sugar or salt (depending upon the occasion; funerals, for example, call for the addition of 
salt rather than sugar) and lochok (boiled-down coconut milk). 
8. Arrange in a basket or on a tray and serve. 
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