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INTRODUCTION



This study establishes that Picurís potters have used the clay deposits of the Picurís Mountains and adjoining areas continuously since the mid-1600s. Their use of primary micaceous clays and the Molo nan na source area extends to the modern era. Conclusions are based on visual and geochemical analysis of micaceous clay ceramics and raw clay samples. Background information regarding the geological history of mica and micaceous clay is provided, and traditional and modern clay pits are identified and located. The history of the northern Río Grande micaceous ceramic tradition is reviewed with special reference to Picurís potters. A brief overview of Picurís Pueblo pottery types is included and the modern micaceous artistic tradition is discussed. The social context of micaceous ceramic manufacturing and exchange at Picurís is documented and related to the modern tradition. Belief systems surrounding the collection and use of micaceous clays are demonstrated from ethnographic accounts. Data are presented regarding the clay source utilization practices of Picurís potters and how clay and ceramic production fit into local land use patterns and regional trade networks. This information is derived from historic and ethnographic documents, interviews with traditional potters, and archaeological data including geochemistry of ceramics and clay samples. Analytical techniques for obtaining clay source matches for ceramic sherds are outlined, and the results are provided. Geochemical data and ethnographic information establishes the cultural value of Molo nan na and other micaceous clay sources as traditional cultural properties. A review of the decline in available micaceous clay sources further demonstrates that these are endangered cultural properties that should be managed for future generations. A
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preliminary assessment of the current condition of Molo nan na indicates that severe damage has been done to this source as the result of mica mining, but the area still has the potential to yield useable clays. Molo nan na thus has integrity as a traditional cultural property because clay is still present in the area and the oral traditions surrounding its use are remembered in the community. The report concludes with an assessment of the amount of micaceous clay lost as the result of mica mining at Molo nan na and the potential financial impacts to the Pueblo as a result of this loss. The geochemical study is a major component of the report. This study is based on a set of archeological techniques referred to as provenance research. Provenance studies attempt to locate the origins of particular kinds of pottery by characterizing the composition of a set of unknown ceramics and comparing them with the composition of pottery of known origin or with raw sources. Characterization is the qualitative and quantitative description of the composition and structure of a ceramic (Rice 1987:309). Numerous features can be the focus of characterization studies, including construction or stylistic techniques, mineralogical composition of clay pastes, and chemical composition of clay pastes and painted finishes. Archaeologists use this information to reconstruct the organization of pottery production, identify the locations of pottery producing groups and their raw materials, and establish regional trade patterns. Compositional analysis has been a major component of most archaeological ceramic studies since the 1930s (Shepard 1936, 1954). I employed Instrumental Neutron Activation Analysis (INAA) to define the trace element geochemistry of clay pits and investigate the origins of clays used to make ceramic vessels. INAA establishes a detailed chemical “fingerprint” or signature for clay and ceramic samples by measuring the abundances of 22 trace elements. Statistical analysis of INAA results helps to define clay source groups and match ceramic sherds to these groups. INAA and the statistical techniques used to analyze clays and ceramic sherds produce reliable, accurate, and replicable results. These techniques have been 2



developed over the past 50 years by archaeologists and nuclear physicists, and represent the industry standard in archaeological source analysis. Visual examination of ceramic sherds and observations on production techniques enabled me to link geochemical source data directly to the ceramic types identified by archaeologists. A total of 69 ceramic and clay samples recovered from Picurís Pueblo were included in the present analysis. Of these 69 samples, 48 are attributed to Picurís potters. Six were produced during the 1960s. The rest were recovered from archaeological excavations of Picurís Pueblo conducted by Herb Dick during the 1950s and 1960s. All three of the Picurís ceramic types defined by Herb Dick (1965; see also Adler and Dick 1999) were included in the Picurís sample, and an additional Picurís ceramic ware type was identified and described as part of the current visual analysis. The remaining 21 sherds included in this sample are attributed to Jicarilla Apache and northern Tewa potters and likely represent pottery traded to Picurís Pueblo by these groups during the post-contact (historic) era. Geochemical source analysis involved comparing the geochemical signatures of 52 of the Picurís specimens to a regional database of 73 clay samples collected from eight micaceous clay source areas located in northern New Mexico. This comparative clay collection, developed over the past eight years with the help of traditional potters, is the largest available dataset of its kind. Picurís Pueblo was one of several communities actively involved in micaceous ceramic production during the historic period. Other groups included the Jicarilla Apaches, Taos Pueblo, and the northern Tewa Pueblos, including San Juan, Santa Clara, Tesuque, Nambé, San Ildefonso, and Pojoaque. In order to address the degree to which Molo nan na was utilized by contemporaneous communities, I compared the Picurís sample to a collection of 142 sourced sherds recovered from well-defined Jicarilla Apache and Taos Pueblo archaeological sites. A small collection of northern Tewa sherds were included in this sample. Data and statistical results are provided for the Picurís, Jicarilla, Taos, and northern Tewa samples in summary tables and appendices. 3



Additional comments are offered regarding the micaceous clay source utilization patterns of precontact northern Tewa and historic Chama Valley Hispanics. The comparative analysis shows that Molo nan na should be considered the cultural property of Picurís Pueblo due to consistency and duration of use. Picurís allowed their friends and allies the Jicarilla Apache to gather Molo nan na clays as long as they maintained camps in the area, from the mid-1600s until the mid-1880s, but use of the source by other Pueblo groups or Hispanics is not supported. The utilization of Molo nan na by the Jicarilla was part of the formal diplomatic relationships between these two communities that also extended to trade and intermarriage. Picurís was the only community to gather clays from Molo nan na to any significant degree after the Jicarilla were removed to their present reservation at Dulce, New Mexico. The data in this report are derived from a larger study of micaceous clay and ceramic production currently being conducted by me as part of dissertation research through the University of Michigan, Museum of Anthropology. This research began in 1998 and is ongoing. Geochemical source analysis for the dissertation and this report was conducted at the University of Michigan Ford Nuclear Research Reactor in Ann Arbor (FNR), and the Missouri University Research Reactor in Columbia (MURR). Dissertation research also included numerous interviews with traditional Picurís, Taos, northern Tewa, Jicarilla, and Hispanic mica potters as well as a ceramic apprenticeship with Mr. Felipe Ortega. Mr. Ortega is Jicarilla Apache and Hispanic potter who is recognized by the Smithsonian Institution for his contributions to the micaceous ceramic traditions of New Mexico. Interviews and apprenticeship focused on clay prospecting and harvesting, paste preparation, and ceramic forming, finishing, and firing.
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GEOLOGICAL SETTING



The micaceous clays of the northern Río Grande are located in the lofty peaks of the Sangre de Cristo Mountain Range and southern San Juan Mountains. Specifically, they occur in several Precambrian-cored topographic uplifts including the Brasos (Tusas Range), the Sangre de Cristo (Taos, Picurís, Truchas, and Santa Fe Ranges), and the Rio Mora Uplifts (Rincon Range and El Oro Mountains). The Precambrian complex is composed of metamorphic schists, quartzites and other metarhyolites and metasedemtary rocks (Miller et al. 1963). Muscovite is the most common mica type found in these formations. It occurs in zoned or unzoned pegmatite dikes and in quartz-muscovite schists that are derived from the alteration rhyolitic volcanic rocks. The largest deposits of muscovite are associated with a middle Precambrian rock sequence called the Vadito Group. New Mexico’s mica has a complex developmental history that begins nearly 1,700 million years ago (Ma) when active volcanoes covered the area in a series of lava and tuffacous flows (Bauer and Williams 1989). These flows were depressed and consolidated under a series of advancing and retreating seas that deposited hundreds of feet of mud and sand over a slowly subsiding continental platform. By around 1425 Ma., this volcanic and sedimentary package was buried deeply within the earth’s crust. After the ocean dried, the Rocky Mountains pushed upward as the earth’s tectonic plates shifted at the end of the Mesozoic Era roughly 70 Ma. Deeply buried formations rose up, overturned to the east, and then broke along extensive fault zones, exposing Precambrianaged rocks along the highest ridges (Montgomery 1963). This was a period of increased igneous activity when several major granitic plutons strained their way to the surface,
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intruding volatile-rich magmas into preexisting fractures and fault zones and further altering the exposed Precambrian sequence. The quartz-muscovite schists of the Vadito Group originated 1700 Ma as volcanic rhyolites. These rhyolites began to recrystalize into schist while buried within the earth’s crust at around 1425 Ma (Gresens 1967; Long 1972; Mawer et al. 1990). The same forces metamorphosed the overlying ocean sediments into an expansive deposit of pure white quartz, now known as the Hondo Group, but previously referred to as the Ortega Formation (Bauer and Williams 1989). Mica bearing pegmatites formed when the volatile-rich magmas of rising plutons pushed their way into existing rock fractures during the Mesozoic era and earlier. This hot magma melted the surrounding rocks of the Vadito Group and then cooled, resulting in the growth of large muscovite sheets and the concentration of other rare minerals in discrete, discontinuous veins. Alteration of metavolcanic rocks into muscovite and quartz-muscovite schist requires the physical and chemical breakdown of feldspar in the host rock (rhyolite), which releases the alumina needed to form mica. Quartz is stable and is preserved, thus surviving the recrystalization process (Gresens and Stensrud 1974). New Mexico quartzmuscovite schists contain an average of 38% to 50% muscovite by weight (Beckman 1982:37; Gresens and Stensrud 1974). Quartz and feldspars account for 40% to 60%. Accessory minerals occur in trace amounts, garnet being the most common. Mica rarely accounts for more than 5% of pegmatite rocks. The zone that lies between the metavolcanics of the Vadito Group and the overlying quartzite of the Hondo Group shows evidence of intense deformation. Recrystalization has produced a micaceous ore zone along this contact (Beckman 1982). At Picurís, rich beds of muscovite schist are located within the Glenwoody and Rio Pueblo Schist Formations of the Vadito Group (Figure 1). In the Tusas Mountains near Petaca, they are found in the equivalent Big Rock and Burned Mountain Formations of the Vadito Group (Bauer and Williams 1989). Detailed lithologies are not formally 6



defined at Truchas and Mora, although it is widely recognized that the Vadito Group is exposed in these areas (Bauer and Williams 1989; Budding and Cepeda 1979; Grambling 1979; Grambling and Dallmeyer 1990; O’Neill 1990). Geologists have divided the northern New Mexico Precambrian belt into ten pegmatite (mica-mining) districts (Holmquist 1946; Jahns 1946; Just 1937; Redmon 1961). These include the Las Tablas, Apache-Cribbenville, Globe, and Ojo Caliente districts located in the Tusas Mountains in the vicinity of Petaca; the Picurís, Nambè, and Cordova-Truchas districts located on the western slopes of the Sangre de Cristo Mountains; and the South Mora, Elk Mountain, and Old Priest districts located along eastern slopes of the Sangre de Cristo Mountains (Figure 2). Sheet mica was mined from the Globe District during Spanish Colonial times to provide windowpanes for Española and Santa Fe. Commercial-scale mining began in the 1870s to supply mica for stove doors. Mining for scrap and sheet mica began at around 1900 in most of the other districts (Jahns 1946). The Río Grande region has been a significant supplier of mica since this time. Mica is widely used in the cosmetic, automotive, and construction industries today (Myers 1929).
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Figure 1. Generalized stratigraphic profile for Precambrian rocks of the Picurís Mountains (redrawn from Austin et al. 1990).



8



Figure 2. Map showing the ten mica mining districts of northern New Mexico.



Recent work by Post and Austin (1993; see also Gresens 1967; Gresens and Stensrud 1974) demonstrates that mica deposits from eight of the districts can be distinguished based on trace element geochemistry.1 They and other geologists have used inter-element correlations of trace elements in muscovites to identify different modes of origin and temporal relationships among rocks.
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Two districts were not sampled by these authors.
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THE PROPERTIES OF MICA



Mica is a mineral containing a combination of aluminum, silica, magnesium and potassium. The mineral is composed of thin, elastic sheets that are bound together in books through mutual charge attraction. Negatively charged sheets are linked to similar layers by large, positively charged alkali ions (Flemming 1976; Benbow 2002). Muscovite mica consists of aluminum silicate sheets that are light colored or colorless and transparent. Biotite is generally much darker, often occurring in shades of brown and black due to higher iron and magnesium contents. Several characteristics of mica make it an exceptional material for culinary ceramics. Cleavage sheets are durable and can withstand erosional processes that destroy most other minerals. Thin films of mica also possess great flexibility and mechanical strength. They are transparent, thermally stable, and chemically inert (Flemming 1976). Mica is generally resistant to solar and chemical attack with the exception of muscovite, which decomposes in hydrofluoric acid. Mica also can withstand elevated temperatures, muscovite being stable up to 400 to 500 °C (Benbow 2002). In addition to its inertness and thermal resilience, mica possesses valuable electrical properties including low conductivity, low power loss, and high electrical resistivity. Inert flakes of mica serve as a focal point for releasing stresses during expansion and contraction. Slippage between the plates provides stress relief that prevents crack propagation. Opinion is divided as to whether airborne mica is hazardous and at what level (Benbow 2002), but bound mica is inert and non-toxic. The unique properties of mica are highly valued in the electrical and construction industries where it is used as an
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insulator, lubricant, filler, adhesive, and absorbent. These same properties make micaceous clay well suited for the production of culinary ceramic vessels.



MICACEOUS CLAY



Pottery is made of two basic ingredients, clay and temper, for which the term paste is generally used. Temper is the nonplastic material, such as sand or grit that is added to the clay to keep it from shrinking and cracking during drying and firing. When nonplastics occur naturally in the clays used to make pottery, then the paste is said to be self-tempered. In general, self-tempered clays require some cleaning, but they do not need to be drastically modified by the potter in order to create a paste suitable for building pottery. Although Picurís potters are occasionally known to add minor amounts of exotic non-plastics to particularly strong pastes (Anderson 1999:67), northern Río Grande micaceous clay is classified as self-tempered (Sheppard 1954:162). Many self-tempered clays also are primary or residual clays. Residual clays are defined as “clays that remain in contact with the parent rock from which they were formed” (Sheppard 1954:11). They are developed over thousands of years by weathering under normal climatic conditions. The micaceous clays of the northern Río Grande are residual clays. They are found eroding from the exposed mica and quartz-mica schist deposits of the Vadito Group. Like most residual clays, the distribution of micaceous clay exposures is limited and discontinuous. They occur in a narrow elevation zone that ranges from 7500 to 8800 feet above sea level. Although micaceous clay occurs in most of the ten mica-mining districts of northern New Mexico, clay deposits that are suitable for pottery production are much more limited in extent. Good exposures capable of
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sustaining past and current consumer demand are found at Picurís and at Petaca primarily.2 Residual micaceous clays contain the stable minerals of the parent rocks from which they were formed, and therefore tend to be mineralogically homogeneous when compared to other kinds of clays. The decomposition of the quartz-mica schist of the Vadito Group results in the breakdown or loss of quartz and the concentration of micarich clays in a zone just above the bedrock. The clays can contain up to 80% of muscovite mica in a gradient of well-sorted particles that range from coarse to very fine. Angular to subangular coarse-grained and poorly sorted quartz as well as minor amounts of feldspars and other trace minerals also are present. Clay minerals include illite (also called hydrous micas) and smectite, although the clay sized fraction contains abundant muscovite. The dominant non-plastic material is coarse muscovite, and quartz. The relative proportions and sizes of these basic ingredients vary widely between deposits. Micaceous clay pits also are stratified from top to bottom in a gradient from highly decomposed clay interspersed with large quartz and schist fragments at the top, to largely pure mica sheets and decomposed schist slabs held together by minor amounts of clay and sand near the bedrock.
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Primary or residual micaceous clay may be contrasted with alluvial micaceous clay, which represents a secondary deposit far removed from the original source due to fluvial or alluvial (flowing water) activity. Alluvial micaceous clays are distinguished from residual ones based on texture. Quartz and other hard rock inclusions are fine, silty, and well sorted in alluvial clays, and the overall amount of mica may be considerably less. Known deposits occur in Cobre Canyon north of Abiquiú, near Cieneguilla east of Cochiti Pueblo, and in the vicinity of San José along the Pecos River. Clays that contain minor amounts of mica, on the order of less than 20% of the fabric also are considered “micaceous” by many archaeologists, but these clays typically form through the decomposition of mica-bearing rocks with minor amounts of mica rather than Vadito Group mica and micaceous schist deposits. In New Mexico, this type of clay is distributed on the fringes of Vadito Group exposures and is easily distinguished from primary micaceous clay based on lower amounts of mica and the presence of exotic minerals and rocks in the paste. These clays are best thought of as “secondary micaceous” clays given that that they are typically formed as the result of secondary weathering of a mica-bearing rock such as gneiss or sandstone. A similar clay paste may be formed when mica-bearing rocks or sands are added to a non-micaceous clay as a temper additive. In both cases, exotic mineral and rocks should be present in the paste.
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INAA is an effective method for determining the clay source of micaceous ceramics. Clays were obtained from primary deposits decomposing in place from mica outcrops. Mica and quartz are the primary constituents of this clay, and geological research has shown that mica-mining districts are geochemically distinct. Concentrations of most elements determined by INAA are present in the mica. Quartz, which is nearly pure SiO2 is not measured by INAA. Quartz serves to dilute the elemental concentrations of mica, although recent simulations show that it does not obscure the distinctiveness of statistically defined clay source groups unless extremely high concentrations (on the order of 50% or more) are present (Neff et al. 1988:170, 1989:66).



HISTORY AND ARCHAEOLOGY OF THE CERAMIC TRADITION



The key component of micaceous pottery is micaceous clay. Unlike other ceramic wares that can be produced using any number of commercial or natural clays, micaceous pottery by definition, must include micaceous clay. There are no other substitutes. A ceramic vessel made from a micaceous clay paste has remarkable aesthetic and functional qualities that cannot be ascribed to plain ceramic wares. The clay absorbs a great deal of water during production and requires thorough drying before being fired, but the strong mutual charge attraction between silica sheets allows a potter to make additions or repairs to a finished pot even after it is leather hard or dry. Micaceous clay also vitrifies at relatively low firing temperatures. Ceramic firings consume minimal amounts of fuel, and firing times are exceedingly short.3 The finished vessel is strong, flexible, and resistant to mechanical and thermal shock. Cracks are slow to propagate.
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Experiments conducted with modern traditional potters as part of this study show that firings involve temperatures that range from 800 to 900 °C. Actual firing takes an average of twelve minutes.
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Vessel walls can be made extremely thin without compromising the structural integrity or superior performance ability of the pot. Thin-walled vessels heat rapidly and they retain their heat for a longer period of time than plain ware vessels. Historically, micaceous clays were used for the production of cooking vessels. Vessels as well as clay were widely traded among Pueblo, Apache, and Hispanic communities. Early Aspects of the Tradition Archaeologists classify ceramics and assign them to communities and places of origin based on technological and stylistic characteristics. In the northern Río Grande major divisions of ware classes are based on whether ceramics are decorated or undecorated and whether they are made of plain or micaceous clays. Additional subdivisions are based on temper types, paint types and colors, decorative styles, and other surface finishes and construction methodologies. Archaeologists develop temporal sequences of ceramic types based on stratigraphic excavations of sites that reveal subtle changes in pottery styles through time. These sequences help to trace historic ware types back to their precontact predecessors. The micaceous category includes pottery with residual micaceous clay pastes, pastes that include moderate amounts of decomposed mica included as a natural constituent of the clay, pastes in which crushed micaceous rock has been added as temper, and vessels of any type that display a micaceous slip applied to the surface (Franklin 1988:148; Warren 1981). Archaeological research indicates that the northern Río Grande micaceous vessel tradition originated in the Tewa Basin (Warren 1981). A number of ceramic types have been identified and named, including Cordova Micaceous, with prominent exterior ribbing, and Cundiyo Micaceous, a smeared indented utility type (ca. 1300-1400), Sapawe Micaceous, displaying a slight washboard finish (A.D. 14501600+), and Potsuwi’i Incised and Potsuwi’i Gray (1500-1600). Potsuwi’i types display
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a fine micaceous wash over a smoothed, plain paste vessel. The other ancestral Tewa types are made from coarse residual micaceous clays or clays with lesser amounts of naturally occurring mica or crushed micaceous schist temper. Several additional early historic wares, including Blind Indented Corrugated, and Faint Striated Utility (A.D. 1600-1700), have a wider distribution that includes production in the middle Río Grande (Mera 1935; Warren 1981) and at Picurís. In general, the trajectory of precontact to contact micaceous vessels parallels other culinary (plain paste) varieties with a gradual trend from corrugated and ribbed surfaces during the precontact era to increasingly smoothed vessel surfaces during the pre-contact (protohistoric) and post-contact eras.4 This trajectory culminates with historic micaceous vessels that are completely smoothed on exterior and interior surfaces. Archaeologists separate the later post-contact (historic) wares from their pre-contact predecessors based on surface finish and the exclusive use of residual micaceous clays rather than crushed micaceous schist rock. The historic residual paste tradition is thought to begin at around A.D. 1550 to 1650 through
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In New Mexico, first contact and the beginning of the historic era started in 1540 to 1541 when the first Spanish entrada, led by Francisco Vásquez de Coronado, explored major portions of the Southwest including the northern Río Grande. The protohistoric era refers to the period just prior to first contact in North America, roughly A.D. 1400 to the 1600s depending upon regional histories. Although ambiguously defined and dated by archaeologists, the term “protohistoric” typically refers to a period of rapid change in settlement, social organization, and material culture that is visible in the archaeological record just prior to contact. The causes of changes during this period are not well-understood but are variously attributed to disease, environmental change, or population movement. The term “protohistoric” is used throughout North America as a convenient reference because these changes appear to be fairly widespread. Some archaeologists nonetheless debate the use of this term, stating that change only appears to be rapid and widespread because of the increased visibility of late-period archaeological sites as compared to older prehistoric sites. As a general albeit problematic term, “protohistoric” refers to the sliver of time that separates the pre-contact (prehistoric) and post-contact (historic) periods if and when major changes are detected in the archaeological record. Related to this debate is the use of the term “historic”. Some archaeologists and Native American (indigenous) scholars believe that we should dispense with the terms prehistoric, protohistoric, and historic altogether since they privilege Western concepts of literacy and history. In the northern Río Grande, there is a growing tendency for archaeologists to use the terms precontact and post-contact instead of prehistoric and historic when addressing Native American issues that pre-date the 19th-century, but there has been little discussion of replacing the term protohistoric with “proto-contact” or something similar. Here, I made frequent use of the term “historic” instead of postcontact for the sake of consistency and given that much of the data I present regarding ceramics is derived from historic documents and written ethnographic references rather than archaeological research and interpretation alone.
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the joint efforts of Picurís, Jicarilla, and Taos potters who maintained strong trade and other social relations during the historic period. While the use of micaceous clay grew among these three communities during the Spanish Colonial period, it appears to have declined among most of the northern Tewas and Middle Río Grande potters with the exception possibly of Nambé Pueblo. Instead, mica slipped, plain-paste vessels became popular during this time in the Tewa Basin. The decline in the use of a micaceous clay paste among the Tewas was likely due to decreased access to clay sources as the result of historic population shifts and increased raiding by nomadic tribes during the initial phases of Spanish domination. In general, historic micaceous production was maintained or it increased among those communities whose villages were located in close proximity to residual micaceous clay sources, such as Picurís and Taos, or those communities who maintained access to these sources through trade and mobility, as with the Jicarilla Apaches. Archaeologists have named and defined several historic types made by Pueblo and Apache potters starting in the mid to late 1600s. These include Taos Micaceous (Taos Pueblo), Peñasco and Vadito Micaceous (Picurís Pueblo), Ocate and Cimarron Micaceous (Jicarilla Apache), and Tewa Micaceous and Micaceous Slipped (Tesuque, Nambè, Pojoaque, Santa Clara, and San Ildefonso Pueblos5) (Dick 1965; Ellis 1964; Ellis and Brody 1964; Gunnerson 1969; Lang 1997). Hispanics potters, many of whom were descended from Indian people, also began to produce micaceous pottery starting around 1790. Archaeologists have defined Petaca Micaceous and El Rito Micaceous Slipped (Carrillo 1997; Dick 1968) based on excavations of Hispanic villages in the Chama Valley at Abiquiú and Las Casitas near El Rito.6 Complete descriptions of these and other
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Jeméz to a lesser degree.
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Several other precontact and historic micaceous types have been identified by archaeologists but these types have not been adequately described or they have been eliminated from the micaceous series with
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types are included in Appendix 1. Archaeological reconstructions show that micaceous pottery was an important component of precontact exchange and historic frontier economies (Carrillo 1997; Frank 2000). From the early 1700s to the late 1800s micaceous pottery was the most widely used culinary ware in Pueblo and Hispanic kitchens and was produced and traded by Jicarilla Apache, northern Tiwa (Taos and Picurís), northern Tewa, and Hispanic potters (Carrillo 1997; Eiselt and Darling 2005). Jicarilla and Picurís potters were the major players in this exchange system. The Question of Origins: Picurís, Taos, or Jicarilla? Archaeologists (and some modern potters) debate the exact origins of the historic residual micaceous clay tradition, arguing alternatively for Taos, Picurís, or the Jicarilla. However, this debate is clouded by archaeological definitions of “micaceous”, which are fairly broad as outlined above. The other problem is a lack of good excavated contexts that result in reliable dates for ceramic assemblages. Clearly, the northern Tewa were the first group to use primary (albeit coarse-grained) micaceous clays in the production of culinary vessels. This tradition continued in a trajectory that resulted in increasingly smoothed vessels and micaceous slipped plain-paste vessels during the historic period. However, production declined once access to micaceous clays became restricted and trade in mica-wares was impacted by Spanish Colonial occupation of Tewa villages. Taos, Picurís, and Jicarilla potters began making micaceous vessels to fill the void created by this decline. The innovation that they brought to the tradition was exclusive use of the pure, self-tempered Vadito Group clays surrounding Picurís Pueblo – including Molo nan na - and also the pure clays surrounding Cordova and Truchas. This was no simple innovation. The fine residual clays of the Vadito Group are more limited in



additional work. These include Manzano Micaceous, San Miguel Micaceous, Perdido Plain (Gunnerson and Gunnerson 1971; Habicht-Mauche 1988; Baugh and Eddy 1987).
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distribution and are more difficult to recognize and locate on the ground. Because the clay is self tempered it also requires complex cleaning and paste preparation techniques in addition to different molding techniques in order to prevent cracking and breakage during firing. The use of fine residual micaceous clay represents a different approach to pottery production that enables archaeologists to separate the precontact and protohistoric micaceous wares from their historic counterparts. The residual tradition therefore may be seen as originating with Taos, Picurís, or Jicarilla potters, and which of these three is hotly debated (Anderson 1999:27). Smeared and blind indented ceramics that do contain a good deal of mica have been found in excavated contexts at Taos Pueblo and Picurís, suggesting that the residual tradition originated with them. During excavations of Taos Refuse Mound III, Ellis and Brody (1964) recovered 44 fragments of what they termed “Micaceous Smeared Indented” in the lowest (earliest) level of the mound (Level 6).7 Their dating of this level was based on the occurrence of other dated ceramics, which suggested that the level was formed some time around A.D. 1550 to 1600. Residual paste Taos Micaceous appeared for the first time in the succeeding Level 5, which they dated to around A.D. 1600 to 1650 based on ceramic cross-dating. This suggested that Taos Pueblo also made coarse micaceous wares similar to the Tewa and that the historic Taos Micaceous type grew out of this tradition. Recent reanalysis of the ceramic collection by Olinger and Woosley (1989) indicates, however, that Level 5 was formed no earlier than A.D. 1750, which corresponds to Jicarilla Apache occupation of the valley. Moreover, the Smeared Indented Micaceous sherds recovered from Level 6 are currently missing from these collections and cannot be definitively attributed to Taos Pueblo potters. Olinger and Woosley therefore conclude that the micaceous tradition at Taos began no earlier than A.D. 1720 to 1750 and was likely due to their involvement with the Jicarilla.
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No descriptions were provided for this type.
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Similarly at Picurís, Herb Dick defined Apodaca Gray, which contains a good deal of mica and appears to represent the terminal end of a smeared indented or blind indented trajectory that may have been the source of the historic Picurís mica tradition. This type was tentatively dated to A.D. 1550 to 1750 (Adler and Dick 1999:93). However, Dick also recognized that the clay used in this ceramic was not micaceous in origin. Instead, the paste contains minor amounts of mica by virtue of the fact that most geological deposits surrounding Picurís contain some of this material. The appearance of Vadito and Peñasco Micaceous at around A.D. 1600 or 1650 marks the true beginning of micaceous vessel production at Picurís and a clear shift towards the use of residual micaceous clays. Again, the appearance of micaceous pottery is clearly associated with Picurís involvement with the Jicarilla. Current interpretations thus place the beginning of the micaceous tradition at Taos during the 1720s or 1730s, once the Jicarillas established permanent camps in the Taos Valley (Olinger and Woosley 1989). At Picurís, the use of residual micaceous clays began at around A.D. 1650. The origins of Ocate Micaceous, the earliest Jicarilla Apache ware type, also has been dated to A.D. 1650 based on excavations conducted at Pecos Pueblo (Gunnerson and Gunnerson 1970). James Gunnerson (1969:37) further suggests that Ocate Micaceous may extend back as far as A.D. 1600 to 1625 based on excavations and subsequent ceramic cross-dating of an Apache site near Mora, New Mexico by Mike Glassow. The present consensus is that intensified interactions between Taos, Picurís, and the Jicarilla as the result of Spanish Colonization provided the impetus for the adoption and proliferation of residual micaceous pottery production. However, until better dates are obtained from good excavated contexts, it does appear that Picurís and Jicarilla potters began producing micaceous ceramics a bit earlier than Taos Pueblo, and that the types produced at Taos and Picurís were at least minimally influenced by Jicarilla shapes and techniques. In general, however, the historic residual clay paste tradition grew out of 19



a long history of northern and middle Río Grande involvement with micaceous clays of all sorts as well as a rich history of culinary ware production. Picurís Ceramic Sequences and Micaceous Ceramic Types Picurís Pueblo is one of the oldest, continually occupied settlements in North America (Adler and Dick 1999:1). Initial occupation took place some time during the last half of the twelfth century. By the middle of the thirteenth century, small coursed adobe structures replaced the original pithouses. Large multistoried structures appeared late in the fourteenth century, indicating an increase in the local population. Picurís reached its climax during the sixteenth century as indicated by additions to these larger structures. During the seventeenth century, many of the structures were abandoned. This decline was likely due to Spanish contact. The much-reduced modern settlement is located adjacent to the original site. Excavations by Herb Dick during the 1960s revealed an 800 year history of ceramic production at Picurís Pueblo. Decorated and undecorated as well as plain and micaceous paste ceramics are present in this assemblage. In general, the ceramic sequences parallel those in other areas of the Río Grande Valley. Decorated wares follow a sequence that starts in A.D. 1150 and terminates at around A.D. 1600. The production of undecorated wares begins with Taos Gray at around A.D. 1150 and continues through a series of corrugated and smeared indented variants up to around A.D. 1750 (Figure 3). The presence of arkosic sands in the temper of the ceramic pastes indicate local production at the Pueblo. Subtle differences in surface finish, paste hardness, and paste texture help to separate the series into broad temporal categories. Starting at around A.D. 1200 to A.D. 1300, potters began using plain clays that contained minor to moderate amounts of muscovite mica as a natural constituent. Coarse-paste striated wares, also containing moderate amount of mica appeared at around A.D. 1696 to 1725. Although
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he never published the description of this type, Herb Dick identified and named “Rodarte Striated” from his excavations at the Pueblo. Rodarte Striated is described for the first time here in Appendices 1 and 2 based on analysis of sherds identified by Dick. Rodarte Striated is roughly contemporaneous with the Faint Striated utility wares that were being produced at Pecos Pueblo and elsewhere from A.D. 1500 to 1700 (Habicht-Mauche 1988).



Figure 3. Picurís Pueblo undecorated (culinary) ceramic sequence



The undecorated series terminates with Apodaca Gray, a smooth-surface plain paste type which was produced from around A.D. 1550 to 1750. Like Rodarte Striated, Apodaca Gray contains moderate amounts of finely divided mica in the paste, but is not made from a residual micaceous clay. Complete descriptions of Apodaca Gray may be found in Adler and Dick (1999:93-94). Picurís potters also manufactured copies of
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several Tewa plain paste ceramics from A.D. 1600 to A.D. 1900 including, Kappo Black and San Juan Red, but these types are generally rare in the assemblage and they have never been described or definitively assigned to Picurís potters. The most peculiar thing about the pre-contact to early post-contact ceramic sequence at Picurís Pueblo is the general lack of residual micaceous clay ceramics. Picurís Pueblo is located in one of the richest micaceous clay districts in northern New Mexico, and yet potters did not begin using this clay until well into the latter 1600s. The same is true for excavated Taos assemblages. Locally-produced micaceous ceramics do not appear at Taos until around A.D. 1700 to 1730. In contrast, northern Tewa potters were using mica clays in the production of undecorated wares by A.D. 1300, and their sources were located some distance from their villages. The adoption of micaceous clay by Picurís potters thus represents a radical departure from their previous ceramic practices, but they did have a Tewa model to follow. As previously mentioned, this departure was probably due to a decline in Tewa micaceous production after Spanish domination of the Pueblos as well as Picurís involvement with the Jicarillas who also began producing Ocate Micaceous at around the same time. It therefore cannot be said that Picurís micaceous practices during the historic period developed solely out of a pre-contact tradition at the Pueblo. Instead, historical events pertaining to the Spanish Colonial period including demographic declines and the reorganization of populations and trade networks played a major role in the establishment of this tradition. Moreover, Dick (1990) suggests that although Picurís micaceous pottery production began at around A.D. 1650, it probably did not come into prominence until 1706 when a number of Picurís were returned from their post-revolt sojourn among the eastern Plains Apaches and Jicarilla.8 Not only did Picurís potters begin using a 8



Historical information regarding this event helps to establish the relevance to pottery production. Taos Indians first fled to their Plains Apache allies in 1640 where according to Jan de Archuleta they “fortified themselves in a spot, which since then on this account they call El Cuartelejo” (Thomas 1935:53). Archuleta retrieved the Taos Indians in 1644 and reported them to be the “slaves” of the Apache. It is
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completely different clay after the Pueblo Revolt, but ceramic forms and techniques also changed with the adoption of this clay. However once adopted, micaceous utility wares were the only pottery type made at Picurís in any quantity from the 18th century forward (Snow 1982:265). Herb Dick defined two Picurís micaceous types based on his excavations (1965). Vadito Micaceous displays thick walls, rounded lips, coarse residual micaceous pastes, and surfaces that are finished with a micaceous clay slurry. Large bowls and storage jars are common. Peñasco Micaceous is an unslipped, thin-walled type made of fine residual micaceous clay. Both types were found with an abundance of Glaze F (A.D. 1650-1700) and Tewa Polychrome (A.D. 1690-1720) in the Picurís Pueblo excavations. A table listing the characteristics of historic Picurís culinary vessels is provided in Appendix 2 during this time that the term Cuartelejo was applied by the Spanish to the Apaches and to the region that they inhabited (Thomas 1935:12). However, the terms “Cuartelejo,” derived from the word cuarto or room (Cobos 1983), and “fortified” also was used by the Spanish to refer to a specific place and type of habitation constructed by the refugees. Taos and Picurís Indians (including the governor of Picurís Pueblo, Don Lorenzo) again fled to El Cuartelejo in 1696, aided by their Apache neighbors located five leagues (approximately 15 miles) east of Taos Pueblo. Given the proximity and direction of the Apache camps, it is very likely that one or more bands of the Jicarilla guided the Puebloan fugitives deep into the Plains and into the protective custody of their northern kinsmen, but it is unclear if the Jicarilla stayed in the area or returned to New Mexico. It also is possible that the Picurís (as individuals or in small groups) began traveling with Jicarilla and other Plains Apaches intermittently during this time (D. Gunnerson 1974). Juan Diego de Vargas was unable to stop the Picurís escape to El Cuartelejo, but in 1706, Juan de Ulibari led an expedition to retrieve the fugitives who again claimed to be enslaved by the Apaches. Upon their arrival, the Picurís were found scattered about in various rancherias. They were living in huts rather than pueblos, and they were hunting bison with the Apaches (Thomas 1935:69). The Plains Apache settlement was renamed Santo Domingo of El Cuartelejo. Captain José Naranjo, who was a Puebloan auxiliary with Ulibarri’s 1706 expedition, testified thirteen years later that he saw ruins at El Cuartelejo that were made by the Taos Indians, presumably during their 1640 sojourn. By 1706, the name El Cuartelejo referred to the northern Plains Apache tribes, the region they inhabited, the ruins of the Taos Indians, and the location of Picurís and Taos refugee camps comprised of scattered huts and houses. According to Wedel (1986:139), El Cuartelejo encompassed a region lying north of the Arkansas River, whereas D. Gunnerson (1974:96) refers to a territory extending from New Mexico to Kansas that contained a number of intervening Plains Apache tribes. Gunnerson has demonstrated that El Cuartelejo was situated to the north of La Xicarilla, the province named by the Spanish to refer to Jicarilla Apache territory in northeastern New Mexico, east of Taos and Picurís (See Figure 7). Trade and other expeditions to or from El Cuartelejo passed through La Xicarilla. The important thing to realize as regards cultural intermixing between Taos- Picurís and the Plains Apache groups is that the Jicarilla were the intervening tribe who assisted Pueblo allies in their efforts to flee colonial domination. The Jicarilla maintained the closest ties with these northern Tiwa refugees and interactions between them were friendly, consistent, and regular, which accounts for similarities in their cultural practices including housing, farming, bison hunting, ideology, and other aspects of material culture including ceramics.
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and additional descriptions of northern Río Grande micaceous wares is provided in Appendix 1. Based on my own examination of the Picurís assemblage, Vadito Micaceous is most similar to Rodarte Striated produced from around 1696 to 1725. The two types also overlap in time. They are nearly identical in wall thickness, rim finish, and general forms, but Rodarte Striated is made from a plain clay with only moderate amounts of mica and also is not slipped with a micaceous slurry. Vadito Micaceous is made from a coarse residual micaceous clay and is slipped with a mica slurry. Moreover, Vadito Micaceous is very similar to Tewa Micaceous Slipped in terms of the presence of a mica slip. The difference between the two types is in the clay paste. Vadito Micaceous is made from coarse Vadito Group micaceous clays with abundant amounts of naturallyoccurring quartz, mica schist, and feldspars, whereas Tewa Micaceous Slipped is made from a Santa Fe formation plain paste clay that may or may not contain minor amounts of muscovite and biotite mica. Peñasco Micaceous, on the other hand, is most similar to Ocate Micaceous in form. Ocate Micaceous was produced by the Jicarilla from A.D. 1650 to 1730. Both types include long-bodied jars with gently everted rims and thin vessel walls. Peñasco Micaceous is distinguished from this Apache cousin based on wall thickness and surface finish. Ocate Micaceous displays much thinner walls and an unsmoothed surface finish. Peñasco Micaceous, like Ocate, is made from fine rather than coarse residual micaceous clays. Peñasco Micaceous also is similar to a thin version of Cimarron Micaceous, produced by the Jicarilla after the 1730s, but may be distinguished from this ware based on surface finish and rim form. Cimarron vessels display a waxy surface finish, sanded interiors, and squared or splayed rims. Peñasco, Ocate, and Cimarron Micaceous are further distinguished from Taos Micaceous based on wall thickness, rim finish, and surface finish.
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Continuities and Decline During the 20th-century Micaceous ceramic manufacturing declined precipitously in the northern Río Grande starting in the 1880s with the completion of the Santa Fe railroad and the removal of the Jicarilla Apache to their present reservation. Jicarilla women were probably the largest producers of micaceous vessels during the 1800s (Eiselt and Darling 2005). Once the Apaches were moved from the northern Río Grande, they no longer had access to clays and production declined dramatically. This decline in ceramic production was associated with widespread poverty during the initial phases of reservation life (Wilson 1964). The absence of Apaches in the northern Río Grande likewise left a void in the micaceous market and a sharp reduction of mica pottery in Hispanic and Pueblo households. At the same time, the establishment of the transcontinental railway system flooded local markets with cheap commercial kitchen wares and brought a wave of eastern tourists seeking Indian curios and mementos. This fledgling tourism industry brought new economic opportunities to local potters willing to produce painted wares and novelty items such as ashtrays and small boxes at the urging of traders. The utility micaceous vessel tradition waned in the wings during this painted ware revival, but micaceous figurines and trinkets produced by Tesuque and Picurís potters did become relatively popular tourism products (Anderson 1999:47). By the time that ethnographers began recording the pottery traditions of the New Mexico Pueblos, there were very few active mica potters. Elsie Clews Parsons noted only a few older women involved in production at Taos during the 1930s. Spinden (1916) likewise noted that Jicarilla and Picurís vessels were more common at the Pueblo. Jean Allard Jeançon, who worked at Santa Clara Pueblo from around 1904 to 1930 stated, “A ware that was very common twenty years ago in the Tewa villages is not made any more. This was a cooking ware of very coarse paste that was heavily filled with powdered micaceous schist…It was most popular for kitchen purposes twenty years ago.”
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Jeançon’s information on pottery was likely gathered before 1906, and so refers to a decline in micaceous pottery manufacturing at Santa Clara and other Tewa Pueblos starting at around 1880. Hill’s information, however, suggests that a few women were still involved in limited household production as late as the 1940s (Hill and Lange 1982:86). Eastern Anglo women and federal agents began to introduce Western forms of craft organization, including guilds, to the Pueblos and began to influence Pueblo ceramic stylings and design to create the beginnings of the modern Indian Art Market by the 1920s (Jacobs 1999; Mullin 2001), but micaceous pottery was largely left out of this movement. 9 Instead, micaceous pottery experienced a small grass-roots surge in popularity once automobiles invaded the Southwest from the 1930s to the 1960s (Anderson 1999:48). Many Pueblo families began producing a surplus of traditional micaceous wares for sale to “off-road” tourists and collectors traveling Route 66. The automobile allowed tourists to access remote Pueblo villages more easily, marking the beginning of what might be called a “village craft movement” in micaceous pottery, where women sold directly from their houses and in village plazas. However, the war years from the 1940s to the 1950s resulted in another decline and a general retrenchment of utility ware production. According to Bruce Bernstein, less pottery was produced for household consumption from 1940 to 1957, but people still cooked in micaceous pots that they obtained from Picurís Pueblo (see Anderson 1999:51). Picurís potters traded vessels to Hispanic neighbors for food products during the historic era (Brown 1999:34, 1973:72) and they were the largest producers of micaceous vessels during the early to mid 20th-century, but additional ethnographic information
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Many of these eastern women were avowed feminist, suffragette, and anti-modernist reformers who upheld Pueblo society as a model in their critiques of modern industrial life. Jacobs (1999:58) uses the term “antimodern feminism” to describe the unique visions of Mary Austin, Mabel Dodge Luhan, Elsie Clews Parsons, and other prominent women from eastern liberal establishments who lived in northern New Mexico and were heavily involved with Native American crafts movements during the early 20th-century.
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regarding the scale of production during the late 1800s is scant. The best indication instead comes from museum collections inventories. Anderson conducted a relatively thorough inventory of culturally attributed micaceous vessels in his 1999 book. Additional collections are housed at the Smithsonian Institution and also at the University of Nebraska Lincoln, Museum of Natural History. A total of 279 vessels dating to late 1800s may be found in these and other known collection examined as part of this study. This more thorough inventory shows that Picurís was second only to the Jicarilla Apaches in their relative output up to the late 1800s. Fifty-three of the 279 vessels are attributed to Picurís, while 94 are attributed to the Jicarilla. Nearly all of these are cooking and utility vessels. Tesuque came in third with 36 pieces, followed closely by Santa Clara (26) and Taos (23). After the Apaches were removed to their reservation in Dulce by the late 1880s, Picurís and Tesuque became the leading producers as previously mentioned. While Tesuque production emphasized effigies and other novelty items for Santa Fe Railroad commerce, Picurís potters produced a range of items, including cook pots, cups, bowls, pitchers, figurines, and miniatures (Batkin 1987). Picurís potters kept the vessel tradition alive during the 20th-century. Some of the known Picurís potters who were active from the late 1800s to the mid-1900s include Virginia and Sylvanita Duran, Cora Durand, Ramita and Juan José Martinez, Virginia (Simbola) Martinez, Lucita Martinez (a Jicarilla living at the Pueblo), Juanita Martinez, Pablita Romero, Mary Herrera, Reyecita Lopez, and Marina Lopez Tiznado (sister of Cora Durand) (Anderson 1999). Marina Lopez Tiznado was married to a Jicarilla man and lived at the Dulce Jicarilla reservation when James and Dolores Gunnerson visited her in 1964, but despite the distance she still traveled to Picurís with her daughter to collect clay. The Gunnersons took the photograph of her in Figure 4 and also purchased several of her finished pieces in addition to her tool kit (pictured below), which is housed at the University of Nebraska, Museum of Anthropology.
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Figure 4. Marina Lopez Tiznado. Photograph by James Gunnerson at Dulce New Mexico 1964 (Photo courtesy of James and Dolores Gunnerson, Lincoln, Nebraska).



The known Taos potters who were active from the late 1800s to the mid-1900s include Virginia Romero, Lena Archuleta, Fred Lujan, Sophia Martin, Cesarita Martinez (Suazo?), and Francis Suazo (Anderson 1999). The known Tewa potters who were active during the mid-1900s include Josefita Anaya, Perfilia Anaya (Pena) and Virginia Gutierrez of Nambé Pueblo; Luteria Atencio, Veronica Cruz, Tomasita Montoya, Crucita and Reyecita Trujillo, and Rose Cata of San Juan Pueblo; and Myrtle Cata of San Felipe Pueblo (Anderson 1999). Most of the San Juan potters of this period produced replica Potsuwi’i Incised pieces based on their observations of archaeological collections in the 1930s (Schroeder 1964). Other Tewa pieces include large micaceous slipped storage jars
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primarily. Gail Schroeder (1964:46-47) provides additional information regarding San Juan use of micaceous clay; cross-cultural links between the Tewa, Jicarilla potters, and Hispanic traders during the 1950s; and the effect of modern tourism on northern Río Grande utilitarian ceramic traditions (see also Anderson 1999:41-48). Tierra Amarilla, the Spanish term meaning “yellow earth” refers to a micaceous clay painted into the incisings on some of the pottery. San Juan’s Spanish American neighbors continue to supply this clay…During the latter part of the nineteenth and early part of the twentieth century the Jicarilla Apache traded in the San Juan area, taking pottery from San Juan and Picurís to the SpanishAmericans living near the Chama and upper San Juan Rivers (Schroeder 1964:46)…



Scores of Jicarilla women were active potters during the 19th-century. The known potters that were active during the early to mid-20th century is much smaller and includes Tanzanita Pesata, Petklo Via Garcia, Sara Petago, Oha Montoya, and Mrs. Ruben Springer. Pliny Goddard who did ethnographic research at Dulce in 1909 photographed Mrs. Springer cleaning clay next to the family tipi (Figure 5). The vessel to the right of Mrs. Springer’s knee is typical of the 19th-century Jicarilla vessels found in museum collections. Hispanic micaceous manufacturing was limited to the lower Chama Valley and San Juan Mountains above Petaca as well as the Cordova and Truchas area north to Ojitas. In general, the scale of production was relatively limited by comparison to Indian production from the 1790s to the 1890s. In the Chama Valley for example, around 15% of the micaceous vessels found on Hispanic archaeological sites were actually produced by Hispanic women. The rest were produced by Jicarilla and Pueblo potters (Eiselt and Darling 2005). As with the Pueblos, Hispanic manufacturing declined with the coming of the railroad and almost died out altogether but for the efforts of a few potters,
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including Felipe Ortega and more recently Debbie Carrillo. Today numerous micaceous potters exhibit in the Spanish Market.



Figure 5. Mrs. Ruben Springer. Photograph taken by Pliny Goddard at Dulce 1909 (Photo courtesy of the American Museum of Natural History, New York).



The Modern Art Market Given that the Route 66 trade was localized, remote, and family-based, relatively little outside (western) influences shaped the beginnings of the modern micaceous vessel tradition during the 1950s, but thirty more years would pass before micaceous pottery developed into an art market commodity on par with the celebrated painted wares.
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Throughout this long period micaceous vessel techniques were little changed, but some experimentation can be seen on museum specimens attributed to Taos and Picurís potters of the 1950s and 1960s. Juan José Martinez of Picurís Pueblo began to use beer can openers and other tools to produce incising and impressed designs on micaceous vessels. The interesting thing about this innovation is the similarities that it shares with Hispanic tinworking practices. The Hispanic tinworking tradition, which began during the late 1800s, is based on a similar set of tools and design styles (e.g. see Coulter and Dixon 1990). At Taos, potters began to polish their pieces to a high luster and add elaborate rope fillets and multiple, decorated spouts. Anderson (1999:50) refers to this time of experimentation as the “Resurgence Period.” Anderson (1999:52) further attributes the transformation of micaceous pottery from a village craft to artistic tradition to Lonnie Vigil of Nambé Pueblo. A large vessel made by him was a finalist for the 1992 Santa Fe Indian Market’s Best of Show award, raising public awareness and appreciation for micaceous pottery. However, numerous other artists and academics have had a hand in elevating the tradition, most notably the Hispanic potters: Felipe Ortega, Charles Carrillo, and Debbie Carrillo (Toomey 1996), as well as Virginia Duran, Cora Durand, Ramita Martinez, and Juan José Martinez of Picurís Pueblo, and also Christine McHorse and Juanita DuBray from Taos Pueblo.10 The School of American Research established the first Mica Market for local artists in 1995, which really marks the beginning of contemporary recognition. The micaceous market has since grown exponentially with the recent publication of Carrillo’s 1997 Hispanic New Mexican Pottery: Evidence of Craft Specialization 1790-1890 and Duane
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Charles Carrillo argued for the entry of Hispanic micaceous pottery in the prestigious Spanish Art Market during the early 1990s on behalf of his wife Debbie. He further documented the production of micaceous pottery by Hispano women starting in the late 1700s as part of dissertation research through the University of New Mexico, which was completed in 1996. Mr. Ortega was recognized as a national treasure as part of the Smithsonian Institution’s American Folklife Festival in 1992. Ortega also has taught thousands of potters since the 1970s and is probably one of the most prolific and sought-after teachers today, both locally and internationally.
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Anderson’s 1999 All that Glitters: The Emergence of Native American Micaceous Art Pottery in Northern New Mexico. The latter publication was based on a School of American Research sponsored convocation, where ten micaceous potters came together to discuss issues of artistic authenticity and innovation. The notable aspect of the modern micaceous tradition is the degree to which it has grown from a utilitarian base with little to no western influences. Even today’s artists do not feel obliged to create products that are acceptable to Euroamerican collectors of Indian Art (Anderson 1999:24), but instead look to each other for inspiration while drawing on the rich culinary and stylistic traditions of their precontact and Colonial predecessors. Traditional, community-based styles and forms are still evident on pieces made by individual potters. Production continues to be extremely important to modern potters who connect with their historical roots and homelands through the collection and use of micaceous clay (Anderson 1999). Micaceous pottery is highly valued by collectors today, in part, because it represents an authentic grass-roots tradition that extends in an unbroken line to the precontact era. The Creation of Value in Modern Traditions Value in the modern micaceous art market is highly dependent on authenticity. Authenticity is created by modern potters through their historically-rooted ethnicity and the exclusive use and care of primary micaceous clay deposits. Unlike painted vessels, which accrue value based on the execution of painted designs or surface finishing techniques, micaceous vessels accrue value based on the visual aesthetics of the clay and the execution of form and firing methodology. When micaceous artists display their wares or sell their vessels to institutions or private individuals, they are in essence sharing a piece of the New Mexico landscape with the larger public. A micaceous vessel embodies the stunning beauty of the New Mexico landscape and the rich culinary and
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artistic traditions that have sprung from the many entanglements of its people. Of all the different pottery traditions being practiced today in New Mexico, micaceous pottery is most emblematic of this multicultural heritage, precisely because production has crosscut Pueblo, Apache, Hispanic, and more recently even Anglo communities. This little piece of New Mexico heritage comes with a price. A typical vessel is sold by traditional potters for approximately $100 a quart, with most ranging from $200 to $400. A few of the potters who specialize in modern art or larger pieces may garner anywhere from $4,000 to $60,000 per vessel at prestigious venues such as the Indian or Spanish Market.11 Modern pieces fetch high prices, not because they are elaborately decorated, but precisely because of the glittering clay and the technical skills and sensibilities of the artist who handles it. Most potters, however, can only generate anywhere from $10,000 to $30,000 per year if they produce regularly and are able to create a stable outlet for their product, either through attending numerous art shows or through gallery contracts. As a result, many potters use the sale of ceramic vessels to supplement their regular income from wage labor jobs or Federal entitlement programs such as social security. A few potters are able to make a living by selling vessels and teaching pottery manufacturing part time, but this is rare. While it is true that micaceous pottery is commercially important to families who produce for Indian and Hispanic art markets, it also is equally valued in household cooking and ceremony. Anderson (1999:24) states that around half of the micaceous pottery being produced today is used in the home and in ritual, underscoring the importance of this ware to living traditions. Clay and finished pieces are widely traded
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The range in values presented here are based on my own observations of household (individual) and Art Market sales as well as interviews with modern potters over the past eight years. I also have tracked prices on numerous web pages by artists and trading posts or galleries during this time. Pricing also is available in major Native American art catalogues and in magazine ads by artists and galleries. This information is widely available to the public through these venues. At present, I know of only one artist whose pieces regularly exceed $10,000. Estimates for the yearly income generated from ceramic sales and the nature of the modern ceramic economy is based on interviews with modern potters rather than quantitative data.
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between communities for these purposes. Inter-community trade networks, in turn, support and reinforce a vibrant northern Río Grande heritage. Requests are frequently made of modern artists to provide micaceous bowls and jars for traditional Pueblo kiva ceremonies, Jicarilla Apache long-life and renewal ceremonies, and even Hispanic Penitente rituals. The cultural value of pottery is created through these social networks of exchange and vessel use. Adverse impacts to clay pits thus have far-reaching implications for the continuation of traditional ceremonies and trade. The absolute loss of a clay deposit further impacts the ability of families and communities to pursue traditional ways of life from the land. At present, all of the known micaceous clay deposits are located on private or federal lands, forcing current potters to obtain permits and permissions to access clay that their ancestors collected freely in the past. The current limit placed on the collection of clay in one trip on federal lands is five, five gallon buckets, and permits cost between $5 and $10. The amount of clay that is purchased or traded between potters has risen in recent years as a result of these restrictions. At the same time, potters also express anxiety over the impacts to traditional clay pits by the expansion of art market production and mining. The sense that micaceous clay is a limited resource is commonly expressed, leading to a certain amount of protectionism and competition among the more conservative workers in the tradition. The older generations of potters are most heavily impacted by these changes and tend to rely almost exclusively on gifts of clay provided by friends and relatives. This situation threatens the continuation of micaceous ceramic production while stifling the creativity of modern artists. Clay harvesting locales possess additional cultural value precisely because they are sacred to the pottery producing communities that use them. Origin myths of pottery production that date back to the late 1800s likewise attribute divine powers to micaceous clay deposits (Opler 1938:238-248). In discussing Jicarilla Apache cosmology and belief
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surrounding micaceous pottery, Felipe Ortega (2006:3,5) articulates the importance of clay to living traditions, landscapes, and identities. Because micaceous clay is the body of White Shell Woman [mother earth], blessed with the power of the clay Hactcin [protector mountain spirit], every clay pit is taken care of by the community that uses it. These pits are part of the community and embody the health and status of that community… The creation of a ceramic vessel then is not just the execution of a set of skills and operations. It is a window into the soul, personality, and mood of the maker and their connection to an unbroken line of a remembered past. In drawing our material from Mother Earth we become one with our ancestors, who, having taken from the very same place, unite us with a timeless cosmological reality. As a result, it is the clay and not just the finished pot that defines a potter’s core identity and tradition. The clay, in essence, is the physical manifestation of White Shell Woman and so is a living thing that must be respected and treated with care. A sense of self and place in a landscape is intertwined with this clay and becomes an expression of the union between us and our history when it is shaped into a vessel. The vessel, as emblematic of this union, in turn creates a sense of community and family when it is used, given, or sold.



Mr. Ortega’s views, while couched in terms of Apache cosmogeography, are very similar to views held by most traditional potters today. Because clay pits are imbued with cosmological significance, they cannot be owned outright by any single individual. Instead they are viewed as sacred community resources. The community or communities that use them are the custodians of these sacred places. Micaceous clay, in turn, is associated with powerful symbols, images, and beliefs that give meaning to a given landscape and place. The destruction of a micaceous clay deposit therefore has a fragmenting effect on the communities that depend on ceramic production precisely because of the public role that clay plays in customary beliefs surrounding land use. Custodian communities like Picurís who have had long and continuous involvement with a particular clay deposit exercise usufruct rights over that area and take offense at its use by outside individuals or communities. Custom dictates that permissions should be obtained by outsiders before they dig clay from a sacred deposit.
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Although the entire landscape surrounding a deposit may be cared for by the community, individual clay pits are usually managed by the potters that found them. These locations may be passed down through generations. Related individuals can identify each other’s clay pits and usually respect their rights to exclusive use of these pits. These rights are respected because the act of gathering clay represents a profound and deeply spiritual experience. Harvesting is accompanied by prayer and offerings in order to maintain the productivity of the clay pit. However, because of the recent decline in the availability of micaceous clays, potters today take great care to keep the locations of their favorite pits secret, even from each other, through camouflaging them or selecting some isolated location. I have seen many instances of potters who go in search of a new clay pit once they discover, usually with great alarm, that their current pit has been used or violated by unknown outsiders. Summary Archaeological research has shown that Northern Río Grande potters have used micaceous clays and materials in the production of cooking, serving, and ritual vessels for over 700 years (Mera 1935; Sheppard 1936:563; Warren 1981).12 Ethnographic and ethnohistoric documents further confirm that local micaceous pottery manufacturing is a distinctive characteristic of peoples living in northern New Mexico (Miller and Lawrence 1996), particularly the Picurís Indians, who have been one of the largest producers of micaceous pottery since the beginning of the 20th-century. The history and beliefs surrounding micaceous ceramic production help to establish the cultural value of this tradition. Because micaceous clay is fundamental to this tradition, micaceous clay 12



Small fragments of finely-divided mica are present in many pre- and post-contact Southwestern pottery types. In most cases, however, the mica constitutes a minor component of clays that are derived from decomposing sandstones or other alluvial clay deposits containing trace amounts of mica. These ceramic pastes should not be confused with truly micaceous pastes, in which mica makes up more than fifty percent of the clay fabric, the mica being intentionally selected for the aesthetic or functional properties that it imparts to a finished vessel.
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deposits qualify as traditional cultural properties according to criteria set forth in the National Register of Historic Places, Bulletin 38, Guidelines for Evaluating and Documenting Traditional Cultural Properties. The traditional cultural significance of a historic property is defined in National Register Bulletin 38 as, “significance derived from the role the property plays in a community’s historically rooted beliefs, customs and practices. Traditional in this context refers to “those beliefs, customs, and practices of a living community of people that have been passed down through the generations, usually orally or through practice.” A traditional cultural property is a location considered eligible for listing on the National Register of Historic Places because of its association with cultural practices or beliefs of that are a) rooted in that community’s history, and b) important in maintaining the continuing cultural identity of the community (National Register Bulletin 38:1). One of the examples of properties possessing traditional cultural significance is, “a location where a community has traditionally carried out economic, artistic, or other cultural practices important to maintaining its historical identity” (National Register Bulletin 38:1). Several considerations are made when evaluating a property thought to be eligible for the National Register. The property must be tangible and it must exist as either, 1) a geographically definable area or district, 2) an object of value that may be moveable but related to a specific environment, 3) a location of a significant event, or 4) a structure of historical significance. Micaceous clay sources may be evaluated under multiple criteria, but they are most appropriately categorized as districts that include a number of important individual clay extraction sites. According to the National Register Bulletin 15(5), “Properties with large acreage or a number of resources are usually considered districts,” and a district, “derives its importance from being a unified entity, even though it is often composed of a wide variety of resources.” The following section presents ethnographic information pertinent to identifying the clay sources and districts used by 37



Indian and Hispanic communities in the northern Río Grande, with special reference to Picurís Pueblo.



ETHNOGRAPHIC REFERENCES TO CLAY SOURCE UTILIZATION



Micaceous clay is known by many names in the northern Río Grande. Hispanics refer to it as tierra amarilla or yellow earth. Tewa potters call it as pokæn ƒu (glistening earth), or more commonly as Sabènăŋƒ (Apache earth or Apache clay) (Guthe 1925:22; Harrington 1916:582; Spinden 1916). A review of ethnographic and historical documents reveals numerous references to traditional Picurís, Taos, northern Tewa, and Jicarilla micaceous clay sources and the exchange of clay and finished pieces during the historic period. These references are augmented by personal interviews and field visits conducted by myself with traditional potters from 1998 to 2005. A complete list of the sources discussed in the text below is provided in Appendix 3. Ethnographic information helps to identify the traditional clay sources of individual communities and also supports the geochemical interpretations of clay sources and ceramic assignments in subsequent sections of this report. Picurís Pueblo Source Utilization The earliest reference to the location of Picurís micaceous clay pits comes from Herbert Spinden’s 1910 survey of the Río Grande and Western Pueblos while he was working at the American Museum of Natural History (AMNH) (Fowler 2000:280). In an unpublished manuscript housed at the AMNH Division of Anthropology Archives in Washington, D. C., Spinden (1916) noted the location of traditional Picurís clay pits and made reference to the sources used by Taos, Jicarilla, and Tewa potters.
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According to a Taos informant this clay was obtained on the north side of Picurís Mountain on the trail from Ranchos de Taos to Picurís. The Apache came to get the clay and visited for some time making pots which they sold to the Taos Indians and the Mexicans fro plums, corn, etc…The Picurís Indians obtain the same sort of clay on the south side of Picurís Mountain. The Indians of San Ildefonso say they get their clay of this sort near Chamisal [south of Picurís Pueblo] and near Picurís.



Two trails lead from Picurís north to Ranchos de Taos. The eastern trail is identified as the Camino Real on historic maps and passes from the Pueblo north through Osha Canyon and exits on the north side of Picurís Mountain through the Arroyo del Alamo. The western trail passes from the Pueblo to the northwest through Picurís Canyon, crosses the Arroyo Hondo Canyon and exits to the northeast via an unnamed pass. Spinden’s account suggests that Taos and Apache potters shared the same pits on the north side of the mountain, probably along the Camino Real trail. Picurís Indians used a separate source on the south side of the mountains, which probably refers to Molo nan na. Tewa potters also utilized a separate source near Chamisal south of Picurís Pueblo. Herb Dick (1990) lists two deposits that were used extensively by the Picurís during the modern era. The first one is located approximately three miles north and east of Vadito at the head of Osha Canyon at an elevation of 9,000 ft. Dick states that the Camino Real is located one mile west of the site. The Osha Canyon source mentioned by Dick probably includes Molo nan na. Regarding this source, Dick (1990:5) states that it, …seemed to belong to the Picurís but anyone could gather clay; the amount was by custom limited to one sack per individual per trip…Numerous early pits dotted the flat terrace at the base of a high hill.13 13



Dick’s comments reflect the general nature of usufruct rights and land tenure practices in Picuris society. The natural resources included in Picuris Pueblo territory were widely acknowledged as theirs to control as long as they maintained consistent use through ongoing spiritual, social, and subsistence activities. These activities bound them to the land and made them the primary custodians of the natural resources encompassed within it. Picuris territory included Molo nan na and the area surrounding the Pueblo as
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The second deposit, referred to as the Apache Sericite Mica Deposit, is located approximately .45 miles west and south of Apache Springs on U.S. Hill. The Apache deposit is actively mined today by Picurís, Taos, northern Tewas, Apaches, and Hispanics (Dick 1990). The U.S. Hill (Apache Springs) and Molo nan na deposits were sampled as part of this study. Molo nan na has been heavily impacted by mining and the U.S. Hill deposit is currently located on Carson National Forest property. There are no published ethnographic accounts of Picurís use of clay deposits to the north and west of the Pueblo boundary, but a few modern potters have indicated use of these sources during interviews conducted as part of ongoing research. The western sources are located on Carson National Forest property in the vicinity of the Cañada del Barro (clay canyon) and Agua Caliente Springs. Both were sampled as part of this study. James and Dolores Gunnerson interviewed Virginia Duran during the 1960s who indicated use of another clay deposit located on the southwest side of Picurís Peak in the vicinity of the Camino Real (carreta trail) leading from Picurís Pueblo to Taos. James Gunnerson visited this source in 1964, mapped the location of the site, and made a collection of clays. These clays were used in the current study with his permission. This source area is currently located on the Rancho del Río Grande Grant (U.S. Forest Service). Access to the source is restricted by rough terrain and it has fallen out of use in recent years as a result. Gunnerson’s unpublished field notes further state that Virginia Duran claimed Taos Pueblo used to buy clay from Picurís potters and she remembered when the Jicarilla used to camp near Picurís and come into the Pueblo to trade their pottery for “little things”.



described in accompanying reports by Don Brown, Elizabeth Brandt, and Henry Walt. Pueblo beliefs about the land involved deeply-held convictions about the divine nature of landscapes and the earth, including clay. For this reason, Picuris could not claim “exclusive rights” over the use of Molo nan na by other related tribes because the earth was imbued with divine significance. However, as custodians of a given territory they maintained the right to control access to this land and manage its uses by other communities including the Jicarilla.
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Taos Pueblo Source Utilization James Stevenson, who produced a lengthy catalog of Southwest pottery based on his expedition for the Smithsonian Institution in 1879 and 1880, is the first person to comment on Taos Pueblo micaceous pottery, stating that potters made limited amounts for household consumption at the time of his visits (Stevenson 1883). He further indicated that the families involved in micaceous production were intermarried with other groups who still carried on the tradition. These unnamed groups likely included the Jicarilla Apaches and possibly the Picurís. My own examination of Stevenson’s Taos vessels at the Smithsonian Institution in 2003 reveals that they are very similar to Jicarilla vessels in terms of form and finish. Spinden (1916) noted that most of the micaceous pottery he saw at Taos Pueblo was Apache or Picurís in origin, but he also stated that Taos potters made limited amounts of cooking vessels in addition to paint boxes and miniature cups, jewelry, and figurines. Elsie Clews Parsons, who conducted ethnographic research at Taos Pueblo during the 1930s, likewise indicated that only a few older Taos women made micaceous pottery at that time, most notable of whom was Virginia Romero, photographed by Parsons holding an unfinished micaceous pot some time prior to 1936 (Figure 6). Like Spinden, Parsons noted that Taos and Jicarilla Apache potters used mica clay deposits on the north side of Picurís Mountain (1936:23). Nearly thirty years later, Florence Hawley Ellis, who conducted research for the Taos Pueblo land claims case, stated that the source of the Taos clay was located in the Arroyo del Alamo, on the north side of Picurís Mountain along the Camino Real trail leading to Picurís (1974:96). She further indicated that Taos potters still used this source as late as the 1950s.
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Figure 6. Virginia Romero. Photograph taken by Elsie Clews Parsons at Taos Pueblo ca. 1929 (Photo courtesy of the American Philosophical Society, Philadelphia, Pennsylvania).



One relative of the Romero family, who helped Virginia Romero gather clay during the 1950s, was interviewed as part of the current project and we also visited the area where he collected clay with Mrs. Romero during a subsequent visit. He stated that the road leading up the Arroyo del Alamo was used to access the clay, but the actual deposit that Mrs. Romero was using at the time was located farther west near the headwaters of the Arroyo Hondo Canyon alongside the western Picurís Trail. A portion of this trail was relocated and mapped as part of clay gathering activities. Additional 42



interviews and fieldwork revealed that these pits were situated within the Cristoval de la Serna Grant on the north side of Picurís Mountain, and while at least one Romero potter still occasionally gathers clay from these pits today, access has been severely restricted in recent years by an acrimonious land dispute between Hispanic grant owners and the U.S. Forest Service. Most of the other active Taos potters who were interviewed as part of this study appear to be unaware of the location (or locations) of Taos pits along either trail and instead gather clay from U.S. Hill and the Petaca area above La Madera. The earliest reference I have found for Taos use of the U.S. Hill pits comes from James Gunnerson’s field notes of 1964. In August of that year, he interviewed Anita Lujan of Taos Pueblo, who said that she got her clay from U.S. Hill. Today, U.S. Hill is one of the most actively utilized sources in the region, but overexploitation threatens to exhaust the best veins. Northern Tewa Source Utilization The northern Tewa include the Pueblos of San Ildefonso, Santa Clara, San Juan, Nambé, Tesuque, and Pojoaque. Although the northern Tewa were the first Pueblo group to create vessels from micaceous clay during the precontact era, production was very limited during the historic period. The Tewa nonetheless used a wide variety of regional sources. In his 1916 report, Spinden mentioned that San Ildefonso potters obtained micaceous clay in a number of places including the previously mentioned sites near Chamisal and also, “a spot on the Taos-Picurís trail about half way up the main mountain at the north side, and a locality on the north side of Chimayo Creek not far from Las Truchas. Also above Santa Fe on the north side [of Santa Fe Canyon] is a spot where this earth can be obtained.” The Taos-Picurís trail source is likely the same one used by Taos and Jicarilla potters. The Las Truchas source is ambiguous as regards location given that
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Chimayo Creek is not shown on modern maps of the area.14 However, Carl Guthe who published his monograph on Southwest pottery techniques in 1925 also noted that San Ildefonso potters obtained mica clay from Las Truchas and Santa Fe Canyon (Guthe 1925:22). John Peabody Harrington, who produced an encyclopedic report of Tewa Ethnogeography for the Smithsonian Institution Bureau of Indian Affairs in 1916 likewise identified a similar source at Las Truchas by the San Juan name Omæŋg e’iŋ f hugenǎŋk’ ondiwe (where the earth is dug down by crooked chin place arroyo, referring to Truchas Creek). Harrington (1916:340) stated, “It is said that at this place the best red pottery clay known to the Tewa is obtained. It is pebbly, but makes very strong dishes, and it is used especially for ollas [cook pots]. It is said that the Tewa of various pueblos visit this place frequently and carry away the clays...The clay deposit is a mile or two southeast of Truchas town”15 Spinden, Guthe, and Harrington were likely referring to the same source somewhere southeast of Truchas.16 However, Harrington (1916:380) also noted a second source south of Cundiyo and Nambé in the Cañon de Chimayo (southwest of Truchas). This site, referred to as Pokæn fu’a’a, was used in the production of pottery. Similarly W. W. Hill, who worked at Santa Clara Pueblo intermittently from the 1940s to the 1960s stated that micaceous clay, “was derived from the Chimayo Valley” (Hill and Lange 1982:83). He further stated that, “Some villagers journeyed to the sites; others obtained it from neighboring Spanish-Americans who came to the pueblo to trade.”17 It therefore
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There is, however, a Rito de Los Chimayosos that is shown approximately 13 miles east-south-east from Truchas and on the east side of Truchas Peak, but the area is relatively inaccessible and the elevation high for micaceous clay. 15 Based on this description, the Truchas source is located on the present day San Fernando y Santiago Grant. 16 One modern Truchas resident claims to know the location of a source of micaceous clay used by her relatives in the recent past, but the source could not be visited prior to the writing of this report. 17



The Chimayo source is located somewhere on the present day Santo Domingo de Cundiyo Grant.
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appears that at least two sources in the Cordova-Truchas district were used by Tewa potters at or near the turn of the last century, and Hispanics also were involved in the exchange of clay. Harrington (1916:157) mentions two additional micaceous clay sources used by Tewa potters at the turn of the century. Pokæn fuk’ondiwe is located two miles east of Petaca on Carson National Forest lands. In 1908 this clay was, “still occasionally visited by the Tewa for the purpose of obtaining the glistening earth called pokæn ƒu, which is used by the Tewa women in making pottery” (1916:157-158). Sabènăŋƒ (Apache earth or Apache clay) was obtained “at a place on the west side of Santa Fe Canyon, about a mile and a half above Santa Fe…The Jicarilla get much of it there; hence the name. This clay is used by the Tewa for making cooking vessels” (1916-582). In 1882, Adolf Bandelier met some Santa Clara Indians carrying micaceous pottery along the trail leading up Santa Fe Canyon (Lange and Riley 1966:331). Also mentioned by Guthe and Spinden, the probable location for the Santa Fe source is Cerro Gordo, which contains quartz and mica schist rock. I attempted to locate this source in 1999, but I was unsuccessful given development in the area and the likely destruction of clay pits due to construction activities.18 The area is completely ensconced in a private residential zone. Nearly all of the old sources near Truchas and Cundiyo have fallen out of use due to the privatization of land. Sources near Cordova have been active until recently. Tewa potters have used the clay source located one-half mile directly south of Cordova on Carson National Forest Property at Borrego Mesa. In particular, the Poeh Arts Program at Pojoaque along with other Tewa potters used the Borrego Mesa source until it too became exhausted some time around 2003. I gathered clay from this source in 2001.
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Micaceous soil from Cerro Gordo was used in the construction of the state prison during the early 20thcentury (Richard Ford, personal communication 2005).
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These clay samples are included in the present study. Other areas that are heavily utilized by Tewa potters today include sources on federal lands at Petaca and also at U.S. Hill. Hispanic Source Utilization The debate over whether Hispanic villagers maintained a ceramic tradition during the historic period dates back to the 1940s (Dickey 1949:91). Herb Dick first defined several Hispanic plain paste and micaceous types based on excavations at Manzano east of Albuquerque (Hurt and Dick 1946) and at the 19th-century ruins of Las Casitas near Abiquiú (Dick 1968). During the 1960s and 1970s, archaeologists working in other areas of New Mexico also attributed ceramics found at Hispanic sites to Hispanic potters (Brody and Colbert 1966:15-16; Schaafsma et al 1967:38; Warren 1979). The nature and scale of Hispanic ceramic production was subsequently challenged by some archaeologists (Snow 1984) and affirmed by others (Levine 1984). Following a model developed by Arnold (1985) for Latin American ceramic production, Carrillo (1997) proposed that the origin of a Hispanic pottery tradition in New Mexico by the late 1700s was the result of population pressure and the rising demand for Pueblo ceramics in Mexican markets to the south. As Pueblo exchange shifted to long distance trade, ceramics were not as readily available to the more remote local villages. Landless Hispanic women, many of whom were either servants (criadas) or widows, filled this open niche. Carrillo also attributed micaceous pottery production to adopted or mixed blood Jicarilla Apache women attached to Spanish households as Hispanicized criadas. One implication of Carrillo’s model is that Hispanic production took place in larger villages or market towns where landless women could supplement their incomes through trade and craft production. Carrillo’s work and subsequent investigations (Eiselt and Darling 2005) have demonstrated that Hispanics were involved in the production of
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micaceous vessels and that this production constituted a tradition that extends from 1790 to around 1890.19 Evidence for Hispanic micaceous ceramic manufacturing is strongest in those villages that were located in near good clay deposits and those that were involved with the Jicarilla either as ranch hands or trade partners. Hispanic women from Ojitas - near Chamisal and Picurís - used clays obtained at Las Truchas during the early 1900s (Carrillo 1997:74). One woman at Truchas also made micaceous pots from local clays until the 1930s (Wroth 1973). Nearby Cordova, first settled between 1725 and 1749, also was the location of a Hispanic micaceous pottery-making tradition until the 1930s (Brown et al. 1978). The clay used in this village probably came from the same pit utilized by the Pojoaque Arts Center until recently (Borrego Mesa). The Jicarilla used these clays with permission of the Cordova grant residents and they traded micaceous pots to Truchas, Cordova, and surrounding Hispanic villages up until the turn of the last century. Hispanics also were involved in the exchange of raw micaceous clay after the 1890s and through the Depression Era. This trade was carried out by the men who transported clay from distant mountain sources with the aid of wagons. Mention has already been made of trade between Santa Clara and Cordova. Tewa potters also obtained red clay and possibly micaceous clay from Abiquiú during fiestas until the middle of the 20th-century. Carrillo reports that micaceous clay at Abiquiú was supplied by other Hispanics who traded it, but the exact location of the pits could not be recalled by his consultants. Subsequent geochemical analysis of Hispanic sherds from the Abiquiú and El Rito area demonstrates that the likely source was Petaca (Eiselt 2006). This evidence is supported by oral interviews that indicate a number of Hispanicized
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But see Frank (2000:226-227) for an alternative conclusion that dates the origin of the Hispanic ceramic tradition some time between 1810 an 1820 with the collapse of overland trade to Mexico and the opening of the Santa Fe Trail, which flooded local markets with cheap metal pots and European ceramics.
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Indian women were making micaceous pottery in the Petaca area up until the 1960s. Mr. Felipe Ortega learned pottery from a 94-year-old detribalized Jicarilla woman named Jesusita Martinez, who was living as a Hispanic in Petaca in 1964. Mr. Ortega, who also is part Jicarilla, notes that several women at nearby Servietta made micaceous pottery during the 1940s and 1950s. Today, most Hispanic potters obtain their clays from the Petaca area or from U.S. Hill.20 Jicarilla Apache Source Utilization Unlike the sedentary Pueblos, the Jicarilla Apaches incorporated pottery making and distribution into a mobile seasonal round with the aid of the horse. The horse enabled them to utilize a wide range of geographic sources and transport raw clay and finished pieces to distant camps and village markets. By the mid-1800s, Jicarilla women had virtually cornered the regional micaceous ceramic market, at least in the Chama Valley where they provided between 70% and 80% of the cooking vessels in Hispanic households (Eiselt and Darling 2005). Ceramic production among females grew exponentially as the bison economy began its decline after the arrival of the Americans in the 1840s. Virtually every female above the age of eight years old was involved in manufacturing for trade (Opler 1946:93-97). Moreover, the manufacture of pottery for sale was rationalized in myth and religion (Opler 1938:238-248). According to the Jicarilla, micaceous clay and knowledge of pottery making was the gift of a mountain spirit who lived near Taos. In a later publication Opler (1971a:30) stated that “Clay for 20



The most fascinating part of this story, however, is the important role that Mr. Ortega continues to play in the circulation of clay among traditional potters. Much like his Hispanic and Apache ancestors who likewise transported clay using horses and wagons, he can still be seen loading bags of clay into his van for transport to friends and family at Dulce, Santa Clara, Taos, and Nambé. Potters also travel far to obtain prepared clay directly from his studio. Mr. Ortega is the undisputed source of a good deal of the clay that ends up in these communities. In particular, he supplies the older women and individuals with limited means who cannot dig clay for themselves. Although Mr. Ortega has set rates for the monetary value of clay that he prepares, I have never seen him charge these potters for clay.
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pots and pipes was obtained by the Jicarilla from a spot in the mountains approximately eighteen miles southeast of Taos.” This source probably is the same one mentioned by Spinden north of Picurís Mountain. Other direct references for sources utilized by the Jicarilla during the 1800s come directly from U.S. Indian agency documents. In 1854, Kit Carson reported that approximately 100 families were encamped at Picurís where they were engaged in making pottery. Recent archaeological fieldwork by the Taos District Carson National Forest indicates that this camp was located near the Cieneguilla land grant in the vicinity of Canyon Barro and the western Picurís trail to Taos (David Johnson; District Archaeologist, Taos District, Carson National Forest; personal communication). In 1867, the Indian agent for the Jicarilla Apaches, William E. M. Arny, reported that approximately 170 Jicarillas were living at Ojo Caliente and at La Cueva below Petaca. They told Arny that the wished to remain there, “as it is near where they can obtain the best clay for the manufacture of pottery” (Anonymous 1974:205). A second group living the Río del Oso Valley told Arny that some of their members had just returned from La Junta (near Picurís) where they were involved in making pottery for trade with the Mexicans (Anonymous 1974:205). The Jicarilla were also reportedly living at Las Truchas and were engaged in selling pottery to the local residents according to 1858 documents (Bender 1974:70; see also Abel 1915:204). Petklo Via Garcia, who was around 70 to 80 years old when James and Dolores Gunnerson interviewed her at Dulce in 1964 likewise stated that the Jicarilla used to go to Las Truchas on horseback to obtain clays until the government restrained these off-reservation forays. Alaska Tiznado, who was 94 years old in 1953 when Albert Schroeder interviewed him likewise indicated that pottery clay was gotten from Chemageau (Trucha) Mountain (Schroeder 1974:130). South of Chemageau the Jicarilla obtained clays from the north side of the Santa Fe Canyon, about a mile and a half above Santa Fe as previously stated (Harrington 1916:582), and the Jicarilla were reportedly making tinajas or water jars near Santa Fe as 49



early as 1852 (Abel 1915:200-201). Finally, an area to the south and west of Las Vegas also was utilized by them during the mid-1800s. One “clay bank” was located at San José, probably upstream on the Pecos River (Carrillo 1997:67). Jicarilla were reported to be using the clay deposits at San José and making earthen vessels in the vicinity of nearby Anton Chico in 1851 (Bender 1974:33). However, this clay pit has fallen out of use and the location is no longer known. Once they were banned from leaving the reservation, pottery production declined precipitously among the Jicarilla. Although there were likely scores of potters still living on the reservation during the middle to the first part of the 20th century, the women that made vessels regularly were the ones with connections to villages were clay could be obtained. The Gunnersons reported that the few active potters at Dulce during the 1960s and 1970s obtained their clays from Picurís relatives or friends. Felipe Ortega, who lives in La Madera notes that his relatives from Dulce visited nearby Petaca for the purposes of gathering clay up until the early 1920s. He states that the Jicarillas used the clay pits associated with the Red Mine and Apache Mine north and west of Petaca. Other Jicarilla potters who are active on the reservation today either obtain clay at Petaca - usually through Mr. Ortega - or they go to U.S. Hill. Jicarilla Territory and Clay Source Acquisition The most characteristic element of the Jicarilla Apache ceramic tradition is the degree to which it was part of a mobile lifestyle that also included use of multiple and regionally distributed clay sources. No less significant is the fact that none of these sources are located within the traditional tribal territory of the Jicarilla, called La Xicarilla by the Spanish. Instead, they are situated on traditional Pueblo lands and within individual Pueblo territories, and later on legally recognized Hispanic land grants and public lands that were carved out of these territories. Historic documents demonstrate
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that the Jicarilla used these lands (and clay sources) with the permission of Pueblo and land grant communities in exchange for protection of their crops and livestock in addition to trade and wage labor service. A brief review of the settlement history of the Jicarilla establishes their territorial boundaries and resolves some of the exclusive rights issues surrounding micaceous clay source utilization. First mentioned in 1700, La Xicarilla was located east of Taos and included all of the low canyons of the eastern slope of the Sangre de Cristos and adjoining plains to the east that were drained by the tributaries of the Canadian River between the Mesa de Mayo and Rayado Mesa (Figure 7).21 The province received its name from a prominent land mark which the Spanish referred to as the Cerro de la Xicarilla. Dolores Gunnerson (1974:157-158, 252) convincingly demonstrates that this cerro, shown prominently as an isolated hill on 1778 maps is likely Mt. Capulín, which has been described as the most nearly symmetrical volcanic cone in North America.22 La Xicarilla was bordered on the north by El Cuartelejo (another Plains Apache province; see footnote 8), and to the south by an unnamed province that included the Faraon Apaches who traded at Pecos (Gunnerson and Gunnerson 1971).
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The Rayado Mesa is an east-west extension of the Sangre de Cristos that separates Mora from Ocate. The Mesa de Mayo is a larger east-west projection on the border of Colorado near present day Raton (D. Gunnerson 1974:167, 206). 22 The term Xicarilla or Jicarilla as Dolores Gunnerson argues (1974:154), is a diminutive formed by suppressing the final vowel of the word jícara and adding the Spanish suffix –illa. Jícara in turn is an Old Spanish term likely derived from a Nauatl word used to designate a hemispherical vessel or chocolate cup (xicalli). Xicarilla thus refers to the shape of Mt. Capulín and the term was extended to the valleys and people inhabiting the surrounding region. As Gunnerson points out the contention that the term Jicarilla was derived from the small cup-shaped baskets (jicaras) that these Indians produced is based on modern linguistic connotations and coincidence. The Jicarillas were famous for their basketry during the modern era, but the term as applied by colonial period Spaniards probably referred to a more permanent landscape fixture and the people who surrounded it.
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Figure 7. Maps of Athabaskan Groups circa 1702. Approximate locations of El Cuartelejo and La Xicarilla defined.



Through a series of events brought about by Comanche and Ute Indian raiding from the north and the French occupation of the Upper Missouri, La Xicarilla and El Cuartelejo were abandoned by 1724. As the result of this abandonment, portions of the Jicarilla tribe established permanent camps in an arc along the northern slope of the Picurís Mountains from the Río Chiquito west to modern day Cieneguilla, and from there south along the Río Grande to Velarde and the western slopes of Truchas peak at Truchas, Chimayo, and Cordova (D. Gunnerson 1974:243-245; Woosley and Olinger 1990). In effect, this group became geographically “encapsulated” within the settled
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colony and lived among the missions, on private and community land grants, or on unclaimed lands between grant boundaries. The encapsulated Jicarillas also accepted Spanish authority, serving in the local militia as guides and soldiers against their Plains Indian enemies. During the American period starting in 1846, the Jicarilla began to occupy land grants and public lands west of the Río Grande at Ojo Caliente, El Rito, Abiquiú, and north of Espanola at the Río del Oso Valley (Opler 1971b). They also reoccupied portions of La Xicarilla by 1801 after the movement of the Comanche to Texas. La Xicarilla was subsequently incorporated into the Beaubien and Miranda Land Grant by the Mexican government in the early 1840s (Keleher 1942; Montoya 2002; Tiller 1983). By the 1850s, the Jicarilla were distributed into at least six settlement districts east and west of the Río Grande north of Santa Fe. These districts were occupied by separate bands (groups of cooperating and closely related families) who established economic and social ties with surrounding communities and also maintained connections to each other through seasonal movements and ceremonial gatherings. Geographic encapsulation of the Jicarilla or what I have termed “enclavement” into the northern Río Grande (Eiselt 2006) involved movement of segments of the population into a settled zone, the expansion of trade to include Hispanic, mixed blood, and Indian populations, and the growth of craft industries, including ceramics as the result of the decline of bison hunting on the plains. The Jicarilla were able to “niche” into the northern Río Grande when other Apache groups became increasingly alienated from the Spanish colony due to their long-standing diplomatic and other social ties with the eastern frontier Pueblos including Taos, Picurís, and Pecos. These relationships involved the establishment of shared territory along the eastern slopes of the Sangre de Cristos and the development of interdependent and complementary economies and settlement that resulted in the exchange of bison products on the plains for Pueblo agricultural produce (Baugh 1984; Spielmann 1982, 1991; Wilcox 1984). The earliest 53



explorers to the Río Grande noted that the Plains Apaches (including the ancestors to the modern Jicarilla) frequently over wintered at Taos, Picurís, and Pecos as guests to avoid the harsh seasonal conditions of the southern Plains. Later, Pueblo refuges lived with their Apache allies as guests to avoid Spanish domination as noted in footnote 8. Jicarilla enclave settlement also involved the seasonal occupation of “borrowed” or “leased” lands during the American period and should be considered an extension of earlier diplomatic practices that bound communities to each other for the purposes of economic security and mutual defense. The Dachizhozhin band of Jicarilla regularly farmed abandoned patches of land or land loaned to them by the Mexican settlers at Petaca during the mid-1800s, and the Saitinde band occupied public domain lands and land grant commons in the Río del Oso below Abiquiú (Anonymous 1974:196; Eiselt 2006). Unfortunately for the Jicarilla, American officials in Washington and Santa Fe were unable to grant them permanent reservation lands or homesteads within the northern Río Grande watershed, and the Jicarilla were never able to establish legal claim to lands west of the Sangre de Cristos during their legal case against the federal government during the 20th-century (Nordhaus 1995:140-141). The use of northern Río Grande clay sources is related to this long history of regional diplomacy and economy, which ended with the removal of the Jicarilla enclave to their present reservation. While it may be argued that the Jicarilla became major producers of micaceous ceramics after 1730 and that they used all of the major sources claimed by the Pueblos and later the Hispanics, it is equally apparent that the Jicarilla did not maintain “exclusive rights” over any of these deposits because none of them were located in their traditional tribal territories east of the Sangre de Cristos. This is relevant to the current study because historic documents and ethnographic records provide muchneeded information regarding the historical context of clay harvesting at Molo nan na. The only conclusion that can be drawn from these records is that the Jicarilla used Molo nan na with permission of Picurís potters and moreover that clay harvesting was 54



integral to Picurís and Jicarilla diplomatic ties that were established during the precontact era. These ties are further reflected in the visual similarities of Jicarilla and Picurís pottery as well as the nearly simultaneous timing of micaceous ceramic origins. It should be added that none of the Jicarilla potters that I have spoken to claim exclusive use rights to Molo nan na. Nor do Jicarilla potters identify this source by name. Summary This brief review of the ethnographic record shows that settled populations tend to utilize the micaceous clay sources that are closest to their villages. Tewas and Hispanics used pits located at Petaca and Cordova-Truchas. Taos Indians used sources on the north side of Picurís Mountain but also obtained south side clays through trade with Picurís. Picurís potters used the south side sources primarily, including clays located along each of the major routes of travel to Taos. The Jicarilla utilized all of the major source areas owing to their mobility and the itinerate nature of their production during the 19thcentury, but none of these sources were located in their traditional homeland. Instead use of micaceous clays by the Jicarilla needs to be considered in light of the territorial changes that brought them into the Northern Río Grande on a permanent basis after 1730 and also in terms of the social and political ties that facilitated access to clay sources including Molo nan na. Herb Dick (1990) indicates that Molo nan na appears to have belonged to Picurís, even though anyone could gather clay there presumably with their permission. As regards trade, Jicarilla and Picurís potters provided the bulk of utilitarian micaceous pottery for sale in local markets during the mid to late 1880s, followed more distantly by Tesuque and Taos. Picurís and Jicarilla potters traded vessels and micaceous clay directly to Taos during the 19th-century. Picurís potters also sold ceramics to the Hispanic villages and stores surrounding the Pueblo. Jicarilla “middlemen” traded
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Picurís vessels to more distant locations such as San Juan and possibly other Pueblo and Hispanic villages in the Tewa Basin. The Jicarilla also sold their own vessels and provided raw micaceous clay to Chama Valley Hispanic and Pueblo potters. Once the Jicarilla were placed on their reservation in the 1880s, Hispanic men began transporting and trading micaceous clay to Chama Valley potters. Picurís Pueblo continued the tradition of utilitarian vessel production in the absence of their friends and allies - the Jicarilla - but also began to make novelty items for sale in the tourism industry after the 1890s. They were second only to Tesuque in overall production when novelty items are included. However, Picurís potters were the largest providers of utility vessels during this later period and were responsible for several important innovations in the vessel tradition during the 1950s. Greater vessel output at Picurís was made possible by continued access to nearby clay pits, including Molo nan na. This review also documents a dramatic decline in the availability of traditional micaceous clay sources during the 20th-century. Of the nearly fourteen ethnographically recorded clay sources or deposits reviewed above, three have been destroyed or are exhausted. Molo nan na is included in this category. Seven deposits are located on land grant or private lands and cannot be accessed. Land grant owners are reticent to allow potters to collect clays on their property. The remaining four sources are located on federal lands and require permits for collection. Regardless of the limitations placed on the collection of clay on federal lands, these deposits currently are the only ones that are regularly used by modern potters. The region thus has seen a 70% reduction in the number of micaceous clay deposits used since the turn of the last century due to trespass laws, mining, commercial development, overexploitation, and the loss of traditional knowledge. The remaining clay sources thus represent “endangered” spaces or landscapes that should be managed for future generations (Kelley and Francis 1994). The successive passing of each clay source has resulted in the progressive alienation of 56



traditional potters and communities from the lands and practices they consider sacred. This alienation has had a decidedly negative impact on the economy, customary beliefs, and politics surrounding micaceous pottery production. Despite these losses, ethnographic and ethnohistoric information demonstrates that micaceous clay sources do have cultural value as heritage properties because they continue to be vital to living traditions, including modern art market revivals. Documents dating to the mid-1800s and interviews with modern potters identify which clay deposits were used by the different communities and how production was organized during the recent past. Archaeological research establishes dates for the appearances of the different micaceous ceramic types that can be linked to these communities in the more distant past. Archaeological research indicates that the micaceous ceramic tradition of the northern Río Grande is nearly 700 years old and at least 300 years old at Picurís. However, there is relatively little specific information about the exact locations of clay pits and the degree to which they were used by different groups prior to the 1850s. In order to identify and date the use of specific clay pits, dated ceramics need be sourced to specific clay deposits using INAA or some other sourcing method. This is accomplished in the remaining sections of the report.



MICACEOUS CLAY SAMPLES AND SOURCE GEOGRAPHY



In order to investigate pre-1850s patterns of clay source use at Picurís and elsewhere, I collected a regional sample of raw clays and compared the geochemical signatures of these clays to excavated archaeological ceramics. The results of clay source analysis enabled me to determine the length of time that Molo nan na and other clay sources were used and who used them in the past.
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Nearly all of the major source areas mentioned in ethnographic records and interviews with modern potters were sampled as part of this study. The clay source survey was developed over a seven-year-period from 1998 to 2004. Sampled clay pits were located by consulting published and unpublished geological references, historic and ethnographic documents, and traditional potters. Mica mining reports documented the general locations of mica pegmatite and quartz-mica exposures likely containing clay deposits exposed at the surface. Ethnographic and ethnohistoric documents provided additional information regarding the locations of micaceous clays utilized by potters during the past 150 years. Clay deposits were documented and their locations were recorded on maps using Universal Transverse Mercator (UTM) grid coordinates. Traditional potters were present during most field trips. They provided information regarding the quality of clay and clay deposits as well as the locations of clay pits used today and during the historic period. Clay exposures were sampled stratigraphically, and potters identified which strata contained clays suitable for ceramic production. This information greatly enhanced the interpretation of geochemical data produced through INAA. Several ethnographic sherd and clay samples obtained from potter’s workshops also were included as reference specimens. These samples were used to judge the accuracy of INAA and to refine interpretations of compositional source groups and ceramic source matches. Clay Source Geography The assumption behind ceramic provenance studies is that ceramics made from raw materials that are procured from the same source or within the same source zone will be compositionally similar when measured using one or another analytical techniques (Neff and Glowacki 2002:5; Weigand et al. 1977). Investigators using compositional analysis typically specify the levels of geographical inclusiveness pertinent to the specific
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questions they are asking, and they design raw clay sampling strategies accordingly (Arnold et al. 1991). The geological and ethnographic references consulted as part of this study indicate that clay sources may be characterized at three different levels of geographic inclusiveness; source region, source district, and source area within district. A source region encompasses all of the micaceous clay sources within the Precambrian deposits of Sangre de Cristo and San Juan Mountain Ranges of northern New Mexico. This area includes the total ceramic environment available to northern Río Grande micaceous potters. Theoretically, the chemical signatures of clays in this region should be distinct from signatures obtaining in other regions where mica occurs, such as northern California or North Carolina. A source district refers to all of the micaceous clay deposits within a given micamining district or set of closely-spaced mica-mining districts from within the regional setting of northern New Mexico. Three source districts were defined as part of this study. From north to south, these include the Petaca, Picurís, and Cordova-Truchas Districts (Figure 8).23 Source districts vary in size from less than ten to up to twenty square miles based on geological maps that specify where the Vadito Group is exposed at the surface.
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A fourth district at South Mora was sampled, but currently remains undefined and is no longer used by modern potters. Similarly, no ethnographic references for use of this area were found. As a result, the South Mora district was excluded from the geochemical study.
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Figure 8. Map showing locations of source districts and sampled source areas (Redrawn from Bauer and Williams 1989).



The Northern Río Grande Source Region encompasses source districts within the San Juan and Sangre de Cristo Mountains.



60



A source district that is located within walking distance of a given pottery producing community is best thought of as the effective ceramic resource catchment of that community. Arnold (1985) has shown that pottery making populations can be viewed as living in the center of a ceramic resource catchment, which is a bounded geographic area or exploitable territory that is integral to a unified system of pottery production. The extent of the exploitable territory is conditioned by the amount of energy required to obtain and transport the resources. Energy inputs for obtaining resources cannot be excessive to production or the costs of obtaining resources will exceed the economic returns from selling or exchanging pottery. The maximum geodesic distance (the straight line distance between two points) for settled villagers like the Picurís is between one and five miles based on cross-cultural studies conducted by Arnold (1985:50). A distance of more than five miles adversely affects the prosperity of the pottery producing system by causing a decline in returns. The Picurís source district completely surrounds Picurís Pueblo, and thus conveniently serves as the ceramic resource catchment of potters within that community. Source areas include spatially discrete and clustered clay pits within a given district that share a similar trace element geochemistry. Geochemical analyses of clays conducted elsewhere indicate that INAA is capable of defining source areas as small as one to two miles in diameter, but closely-spaced individual clay pits within the same source area usually cannot be distinguished from each other, either because of their similar geochemical makeup or because of a lack of adequate sampling below this geographic limit (Neff 1992). It therefore is not necessary to sample all of the clay pits within a source area in order to characterize it. It is, however, advisable to sample intensively in order to determine the geographic extent of each chemically defined source and the degree to which it differs from neighboring sources in the same district. Multiple source areas may be defined for each district based on the extent of clay exposures, the chemical makeup of exposures, and the sampling design. Moreover, source areas also 61



may be further subdivided with additional sampling that includes individual clay pits. In general, however, geochemical matches between ceramic sherds and chemically defined source areas or districts indicate use of the clay pits within these defined areas. Seven potential source areas were identified and sampled as part of this study (Figure 8). The Red Mine and Sunshine Mine source areas are located within the Petaca Source District. The Borrego Mesa source area is situated to the south of Cordova in the Cordova-Truchas Source District. The Picurís Source District occupies a wedge-shaped area within the Picurís Range, extending from U.S. Hill west to Dixon, and from Pilar on the north to Rio Pueblo on the south. The Vadito Group has a more limited distribution within this formation. One outcrop is located just south of Pilar. A second discontinuous belt marks the southwest boundary. The sampled source areas within the Picurís District include; U.S. Hill, Camino Real, Arroyo Hondo-Cieneguilla, and Cañada del Barro. INAA research focused on determining if each of these source areas was geochemically distinct and if ceramic sherds could be matched to them with a high degree of confidence. Summary of Samples Fieldwork resulted in the largest micaceous clay database assembled for the northern Río Grande to date. Seventy-three clay samples were obtained from twentythree clay mines or pits located in the three source districts (Figure 9). The Picurís District was sampled most extensively (Figure 10). Forty-four clay samples were collected from five source areas extending in an arc around the northern boundary of the Pueblo. The detailed sampling strategy at Picurís allowed me to define geographically restricted source areas within the district (resolution was improved by collecting a high number of samples). Multiple historic and modern clay pits as well as natural exposures were sampled in order to identify the locations and geographic boundaries of source areas within the district. Several clay samples collected from modern potters were included.
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All samples represent good quality clays suitable for ceramic production. Each of the areas sampled include modern and historic pits or they are located in close proximity to them. The Cieneguilla-Taos source area is located in the vicinity of one of the traditional Taos Pueblo gathering areas mentioned previously. The Camino Real source area also was used by Picurís potters up until the 1960s. U.S. Hill is actively mined today. Although heavily impacted by mining, the Molo nan na source area yielded good clay that resulted in a distinctive geochemical signature. Appendix 4 lists these samples individually with UTM coordinates. Topographic maps are provided for the locations of clay samples at Petaca and Cordova-Truchas in Appendix 5.



Figure 9. Micaceous clay samples



Source District



Source Area



Total



Cordova Truchas



Borrego Mesa



7



Picur ís



Molo nan na Cieneguilla Taos Camino Real Cañada del Barro U.S. Hill



12 8 7 3 14



Petaca



Red Mine Sunnyside Mine



14 8



Grand Total



73
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Figure 10. Map showing locations of clay source areas and sampled Picurís clay deposits.



The Molo nan na Source Sample Detailed sampling of Molo nan na was conducted by me and Felipe Ortega in March of 2004. Mr. Ortega has nearly thirty years of experience prospecting for micaceous clay in northern New Mexico and is one of the most knowledgeable clay harvesters in the region. Unfortunately, the traditional clay pits of Molo nan na have been completely destroyed and could not be sampled as part of field work. Instead, we focused on finding good exposures of micaceous clay in machine-cut trenches, road cuts,
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and exposed tree root systems in road cuts and trenches. We also sampled clays from push and debris piles and we focused on finding clays suitable for paste and those suitable for slip. A total of eight areas were sampled across the length of the western end of the mining property over a four hour period (Figure 11). In some cases, multiple samples were taken from within the same location, resulting in the collection of 19 samples, twelve of which were determined to be suitable as pastes or slips upon subsequent examination in a controlled studio setting.



MICACEOUS CERAMIC SAMPLES



A total of 66 ceramic sherds were sampled as part of the study. Fifty-eight of the sherds were recovered from Picurís Pueblo excavations by Herb Dick in the 1960s. These sherds were obtained from collections housed at the Fort Burgwin Research Center near Taos, New Mexico. I made two visits to the Fort Burgwin Research Center to examine Picurís archaeological collections. Boxes containing ceramics were systematically reviewed and a representative sample of the different micaceous ceramic types was pulled from these boxes. This sampling strategy resulted in the collection of mica rim sherds made by Picurís potters as well as non-local micaceous trade wares. Apodaca Gray, Rodarte Striated, Vadito Micaceous, and Peñasco Micaceous are included in the Picurís-produced sample. Trade wares include ceramics made by the Jicarilla Apaches (Ocate and Cimarron Micaceous) and the northern Tewa (Tewa Micaceous Slipped, and Tewa Micaceous). No Taos ceramics were identified in the boxes I examined.
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Figure 11. Topographic map showing Molo nan na sample locations



Sample Location ID 1 2 3 4 5 6 7 8



Collection Area Outside Area A Area A Area B Area B Area C Area C Area A



General Description PUSH PILE CLAY SLIP AND SLIP/CLAY HILLSIDE SLIP AND GOOD CLAY TREE TRENCH LOAMY CLAY STRONG CLAY AND SLIP EXCELLENT CLAY PUSH PILE GOOD CLAY SLIP



Samples Collected 4 3 2 2 2 4 1 1



Total Samples = 19 (7 excellent clays, 5 slip clay, 3 strong clay, 4 loamy or poor-quality clay)
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Trade wares are important for this study because they reveal the identity of Picurís exchange partners and some of the ways that trade was organized with reference to micaceous ceramics. More importantly, however, the inclusion of trade wares from within the same assemblage facilitates a straightforward comparison of Picurís and nonPicurís ceramic technologies and clay harvesting practices. The excavated sherds date from A.D. 1500 to the late 1800s. Excavated contexts include rooms and ceremonial kivas in areas II, V, VI, and VII of the Picurís Pueblo archaeological site. Figure 12 shows the locations of sampled areas based on a map generated by Herb Dick (Adler and Dick 1999:9). Several other samples augmented the excavated collection. Four sherds were obtained from Picurís potters who worked with Herb Dick during the time that he was excavating at the Pueblo. These four sherds were probably made between 1950 and 1980. Three of the four came from different vessels produced by Juanita Martinez. The fourth is not attributed but may belong to Cora Durand. Also included in the Picurís sample is one sherd recovered by Don Brown during his excavation of a structure within Picurís Pueblo belonging to the Martinez family. Three sherds were collected from the surface of an unknown Hispanic site in the nearby town of Las Trampas by Herb Dick. Two of these sherds may be Hispanic in origin. Figure 13 provides a list of the 66 ceramic sherds listed by ethnic producer. Appendix 6 includes a list of identified sherds with proveniences.24



24



My identifications are based on published accounts of northern Río Grande micaceous ceramic types and my own extensive examination of nearly 3,000 ceramics recovered from Picuris, Taos, Jicarilla, northern Tewa, and Hispanic archaeological sites. This analysis enabled me to assign ceramics sherds from Picuris Pueblo to ethnic producers with a high degree of confidence. These assignments, in turn, facilitated the interpretation of ceramic geochemical source data, making it possible for me to investigate which sources were used by potters from different communities.



67



Figure 12. Map of Picurís Pueblo excavations with sherd proveniences and counts noted (adapted from Adler and Dick 1999:9).
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Figure 13. Summary table of ceramic samples. Community Picuris



Jicarilla Northern Tewa Hispanic? Grand Total



Sherd Type Rodarte Striated Apodaca Gray Vadito Micaceous Penasco Micaceous Penasco/Cimarron Ocate Micaceous Cimarron Micaceous Tewa Micaceous Tewa Micaceous Slipped Las Trampas Black Ware



Total 12 8 13 12 3 9 3 1 3 2 66



Each of the 66 sherds was subjected to a thorough visual examination that included observations on vessel form and size, wall thickness, rim finish, surface finish and paste qualities (See Appendix 6 for morphological data). These observations enabled me to classify the ceramic types and assign them to the different pottery producing communities. Forty-nine of the 66 ceramic sherds were sourced using INAA. I also included in the sourced assemblage three additional clay samples that were donated by modern Picurís potters. The first was collected from Molo nan na prior to its destruction by Sylvanita Duran. The second was obtained by Gerald Nailor. I found the third sample in the Fort Burgwin Picurís Collections in a bag labeled “convento.” This clay specimen was probably collected by Herb Dick from the surface of one of the trash mounds surrounding the church. In all, 52 sherd and clay specimens were sourced using INAA. Thirty-three of these specimens are attributed to Picurís potters. Figure 14 lists these samples by type.
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Figure 14. List of Picurís Pueblo samples submitted for INAA Community Picuris



Jicarilla Northern Tewa Grand Total



Sample Type Modern Potter's Clay Convento Clay (Archaeological?) Rodarte Striated Apodaca Gray Vadito Micaceous Penasco Micaceous (Archaeological) Penasco Micaceous (Modern) Penasco/Cimarron Cimarron Micaceous Ocate Micaceous Tewa Micaceous Slipped



Total 2 1 4 6 9 7 4 3 3 10 3 52



INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS



I established the geochemical signatures of clays and ceramic samples using INAA. INAA is a highly reliable, precise analytical technique used on archaeological materials since the 1950s (Neff 1992; Rice 1987:396). It helps researchers to perform qualitative and quantitative multi-element assessments of major, minor, and trace elements found in ceramics and raw clay resources by producing a detailed geochemical “fingerprint” or signature for each analyzed raw clay and ceramic sample. The geochemical fingerprints of different samples are compared to each other in order to obtain source matches. INAA relies on the principle that certain elements exposed to thermal neutrons, usually from a nuclear reactor, become radioactive. Unstable isotopes are formed when these elements capture a neutron and over time return to their stable state by emitting radiation. Several kinds of radiation may be emitted when an unstable isotope decays
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including alpha and beta particles, and gamma rays. In particular, gamma rays, with unique energies, are emitted at rates determined by the characteristic half-lives of the radioactive nuclei as the element returns to a stable state. Measurement of the amount or intensity of gamma ray energies permits the determination of the quantity of elements present in the sample (Glascock et al. 1988; Glascock et al. 1994). INAA can measure up to 35 to 37 elements in units of parts per million and even up to parts per billion in a given sample. Use of standard comparators, such as obsidian rock and coal fly ash, enables simple calculation of element concentrations by ratioing the radioactivity per unit weight of the unknown sample with known concentrations of the reference standard. Sample Preparation All neutron activation analysis of clay source samples and ceramics reported in this paper were conducted at the Ford Nuclear Reactor in Ann Arbor, Michigan (FNR) and at the Missouri University Research Reactor in Columbia, Missouri (MURR). The techniques used in processing clays follow those outlined in Glascock (1992) and those determined to be appropriate by tribal potters consulted as part of this study. Raw clays were softened, hand-cleaned, and formed into clay briquettes (approximately 4 by 3 by 2cm). Briquettes were then baked in a kiln at 800˚C for one hour to remove carbonates. After rinsing with distilled, dionozed water, the external rind of the briquettes was ground away. Ceramic sherds were processed similarly by first grinding away the outer rind or slip to expose a clean surface. Clean samples were clipped, rinsed, and placed in a drying oven for two hours. After drying, samples were pulverized to a fine powder, placed in a glass vial, and allowed to dry in a drying oven for forty-eight hours. INAA follows the standard multi-element analysis procedures for geological and archaeological samples developed at FNR and MURR. Sampled material is encapsulated in high-purity quartz tubing and irradiated in a reactor core-face location with an average
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flux rate of 4 X 1012 n/cm2/s for 20 hours. Two separate gamma counts are done (one after a 1-week decay period and another after a 5-week decay period). The procedure records the following intermediate and long half-life elements: antimony, arsenic, barium, cerium, cesium, chromium, cobalt, europium, hafnium, iron, lanthanum, lutetium, molybdenum, neodymium, potassium, rubidium, samarium, scandium, selenium, sodium, tantalum, terbium, thorium, uranium, ytterbium, zinc, and zirconium. Trace element concentrations are determined through the direct comparison method using three replicates of the standard reference material NBS-SRM-1633a (coal fly ash) as the standard, and NBS-SRM-278 (obsidian rock) and NBS-SRM-688 (basalt rock) as the check standards. Statistical Analysis of Results INAA yields quantitative information on trace element concentrations in each sample analyzed. Compositional reference groups are defined based on the geochemical signatures of raw clays and ceramic sherds are matched to these groups through a multistage statistical analysis of INAA data.25 This section describes the statistical procedures used in analysis. Raw data for clay source and artifact analysis was received from the Ford Nuclear Reactor in the form of concentrations in parts per million for the 27 elements measured. These data first were sorted to remove elements that often fail to provide reliable measurements, elements with unusually high error values, or negative element concentrations. A total of 22 elements were found to be suitable for further analysis (Figure 15).
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The statistical analysis of these data follow standard procedures developed for archaeological ceramic analysis at the Missouri University Research Reactor (Glascock 1992; Neff 1992).



72



Figure 15. Elements suitable for analysis. Family Rare Earth Metals Transition Metals Alkali Metals Alkaline Earth Metals Non Metals



Element Lanthanum, Cerium, Samarium, Europium, Terbium, Neodymium, Ytterbium, Lutetium, Thorium, Uranium Scandium, Chromium, Iron, Cobalt, Zinc, Hafnium, Tantalum Rubidium, Cesium, Sodium, Barium Arsenic



Concentrations in parts per million then were converted into Log10 values. Transformations were applied to the data so that they would more closely follow a normal distribution and so that the effect of greatly differing magnitudes of elemental concentrations was eliminated (Neff and Glowacki 2002:16). The remaining analyses focused on exploring the structure of the geochemical data and defining and evaluating potential source-related compositional groups.26 Methods involved the use of several descriptive and visual display techniques including, bivariate scatter plots, hierarchical cluster analysis (CA), principal components analysis (PCA), and canonical discriminate analysis (CDA).27 Bivariate analysis identified a
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The computer software packages used for statistical analysis included SAS JMP v3 and SPSS v10. CA seeks to partition a data set into smaller groups that contain samples that are more similar to comembers than to other samples in the data set. Hierarchical agglomerative clustering using Ward’s method was used. Hierarchical clustering is a process that starts with each point in its own cluster. At each step, the two clusters that are closest together are combined into a single cluster. This process continues until there is only one cluster containing all of the points. The combining record is portrayed as a dendrogram. PCA condenses the information contained in a large number of original variables into a smaller set of dimensions with a minimum loss of information. It does this by analyzing which sets of variables (elements) in a data set form coherent subsets that are relatively independent of one another. Each subset of variables is transformed into a new, mean variable or factor. The results of PCA are displayed visually in bivariate scatterplots. The CDA technique contrasts from PCA in that it extracts a new set of variables that maximizes the differences between two or more groups rather than maximizing the total variance of the data set overall. The calculated discriminate functions can be applied to new samples of unknown origin (e.g. ceramics) to see if they belong to one of the original groups. Bivariate plots of the discriminate functions are a useful means of visually displaying the success of the discriminate functions in separating groups and assigning unknown samples to these groups. Samples are projected against 95% confidence ellipses to determine the probability of group membership.
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series of potentially diagnostic elements that could be used to distinguish source areas. These diagnostic elements were identified based on the distribution of paired element values. Particular attention was paid to the most precise and reliable elements. Clay samples were coded according to geographic source area in order to follow membership among clusters more closely. Groupings were considered good if they (1) clustered in close proximity, (2) were separated clearly from other dissimilar groups, and (3) if their members consistently appeared together across several element combinations. Samples were projected against 95% confidence ellipses to determine the probability of group membership.28 Diagnostic elements include arsenic, cobalt, chromium, cesium, iron, hafnium, lutetium, rubidium, scandium, and sodium. CA, PCA, and CDA were used to cross-validate the diagnostic elements. The three techniques confirmed that the selected elements were diagnostic. These elements are the best elements for defining sourcerelated compositional groups and matching ceramic sherds to these groups. Fairly good separation of clay source areas was achieved using each of the three methods, although CDA proved to be the most effective (100% of samples were assigned to the correct geographical source, and 83.7% of these samples were cross-validated). Compositional Reference Groups: Clay Districts and Source Areas Visual examination of bivariate plots showing CDA functions 1 and 2 show that the Petaca, Picurís, and Cordova-Truchas source districts can be distinguished based on trace element geochemistry (Figure 16). Source districts represent the major clay deposits associated with Vadito Group outcrops. Source areas within these districts also
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Ellipses show where a given percentage of the data are expected to lie, assuming a bivariate normal distribution. The confidence ellipsoid is computed from the bivariate normal distribution fit to the X and Y variables. The bivariate normal confidence is a function of the means and standard deviations of the X and Y variables, and the correlation between them.
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can be separated (Figure 17). Source areas represent one to four mile diameter areas within the major districts. The Petaca district includes the Red Mine and Sunshine Mine source areas. The Picurís district is currently divided into five major source areas including Cañada del Barro, Cieneguilla-Taos, Camino Real, Molo nan na, and U.S. Hill. The Cordova-Truchas District is represented by the Borrego Mesa source area. In general, trace element geochemistry is consistent with geographic distributions of Vadito Group clay deposits and spatial variability within these deposits. INAA is an effective methodology for separating source areas.



Figure 16. Bivariate plot of CDA Function 1 and 2 showing separation of source districts.
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Figure 17. Bivariate plot of CDA Function 1 and 2 showing separation of source areas.



Ceramic Source Assignments I compared the 52 sherds and potter’s clay samples to the clay compositional “reference” groups in order to identify raw material source matches. Sherds were assigned to geographic source based on CDA classifications and visual examination of bivariate plots of factors 1 and 2. In order to further increase confidence in these results, two analyses were undertaken. The first one classified sherds by source district. The second classified sherds according to source area. Sherds that showed good agreement
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between source district and source area assignments were considered good matches. Sixty-eight percent (n=36) of the 53 clay and sherd samples produced consistent results. These 36 samples are unambiguously assigned to a specific source area with a high degree of confidence. Eleven sherds sourced to a clay district but not to a specific source area within the district. Most of the district level source assignments were from sherds that were not made from pure (residual) micaceous clays, including Rodarte Striated, Apodaca Gray, and Tewa Micaceous Slipped. These sherds did, however, have enough mica to assign them to districts. The final six sherds were geochemically similar to known source areas within the Picurís district, but did not fall within the defined source density ellipses. Although geochemically similar to known clay sources, these six sherds were likely made from clays in nearby areas that were not sampled as part of this study. Figure 18 presents a bivariate plot of CDA factors 1 and 2 that shows the distribution of the 52 samples with reference to the clay compositional groups. The 52 samples are coded according to sherd or specimen type, and clusters are projected against 95% confidence ellipses for source area clays. Individual specimens are labeled according to their sample identification numbers. Raw geochemical data for each numbered sample may be found in Appendix 7. Figure 19 provides summary counts of sourced samples by source area assignment.
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Figure 18. Bivariate plot of the first two canonical discriminate functions (Factor 1 and Factor 2) showing source area matches of Picurís Pueblo sherds and clays.
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Figure 19. Counts of sourced samples by source area assignment



Figure 19. Counts of sourced samples by source area assignment
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All of the sherds that were made by Picurís potters sourced to Picurís District clays. This demonstrates that the Picurís Source District is the ceramic resource catchment for the Pueblo (Arnold 1985). Potters used multiple source areas within this catchment. All of the clays that are found within the Picurís district are therefore significant to the Pueblo. Figure 20 shows the source area distribution profile for the Pueblo based on Picurís sherds. Most of the Apodaca Gray and Rodarte Striated sherds were sourced to the level of the district, but could not be assigned to a source area within district. Again, this is due to low levels of mica in the paste of the ceramic. However, one Apodaca Gray sherd sourced to the Cieneguilla Taos Source area and one Rodarte Striated sherd sourced to Molo nan na. The residual micaceous clay ceramics, including Peñasco and Vadito Micaceous sourced to individual source areas or to undefined source areas within the district, including Molo nan na, Cieneguilla Taos, Camino Real, and U.S. Hill. Of all these sources, Molo nan na was the best represented, both in the archaeological and ethnographic sherd collections. Nearly 40% of the samples came from Molo nan na clays. Two out of three of the ethnographic clays also sourced to Molo nan na. Use of the Molo nan na source area thus began at around A.D. 1650 and continued up until the 1960s when the modern sherds were produced. This information supports oral testimony by modern potters that Molo nan na was and always has been an important clay source for Picurís. The data also show that the Cieneguilla Taos source area, which was traditionally harvested by Taos potters, also was important to Picurís with 20% of the samples represented. In general, Picurís potters favored those clays that were located along routes of travel leading north from the Pueblo. Molo nan na and Cieneguilla Taos are both located along historic trails leading north from the Pueblo to Ranchos de Taos.
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Figure 20. Histogram showing source area distribution profile of Picurís sherds
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Summary INAA results demonstrate that the Picurís source district represents the ceramic resource catchment of Picurís Pueblo. This catchment has been integral to Picurís micaceous pottery production since around 1650 when the tradition began. Picurís potters used the micaceous clays of this district to the exclusion of all other regional clays sampled as part of this study. This pattern of clay source utilization is consistent with cross-cultural studies of pottery production systems among settled agriculturalists (Arnold 1985). Settled communities typically select the clays that are located within one to five miles from their villages. The proximity of clay sources and access to a diversity of clay pits within a ceramic resource catchment is critical to the maintenance of a unified system of pottery production. All of the clay deposits within the Picurís Source District



81



therefore are potentially significant to the Pueblo. Molo nan na is the best represented source in the sampled collection and thus represents the most significant source to Picurís potters. Use of Molo nan na began at around A.D. 1650 and continued up to the present destruction of the source by mining. Results also show that Picurís potters favored high quality clays that were situated near routes of travel leading in and out of the Pueblo. The Molo nan na and Cieneguilla Taos sources are associated with major historic trails. This pattern of clay utilization indicates that decisions regarding clay harvesting are embedded within a larger social network and subsistence-settlement system. Clay harvesting, in other words, was and still is an integral part of the way that Picurís society operates. This explains, in part, why Molo nan na represents a sacred place for members of the community. The social “embeddedness” of Molo nan na further underscores the value of this source as a traditional cultural property precisely because of the length of time it has been used. The destruction of Molo nan na negatively impacted Picurís Pueblo and decreased the ability of its members to maintain customary economic and religious practices associated with pottery production.



COMPARATIVE ANALYSIS



One question still remains. Did Picurís potters maintain exclusive use rights over Molo nan na or did they permit other communities to utilize this source? The trade ware assemblage from Picurís Pueblo indicates that Tewa potters did not use Molo nan na. Only one of the Tewa sherds sourced to the Picurís District but could not be assigned to a specific source area within the district. The other two pieces sourced to Borrego Mesa at Cordova. The Jicarilla sherds sourced to multiple districts, including Picurís, Cordova,
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and Petaca, but most of them (46%) came from Cordova. Only one Ocate Micaceous sherd sourced to Molo nan na. The Picurís sample of trade wares is, however, admittedly small. Only 16 of the 52 sourced sherds were made by outside groups. In order to expand this sample, I compared the Picurís assemblage to a larger collection of 142 sherd and clay samples attributed to Taos, Jicarilla, and Tewa potters (Figure 21)



Figure 21. Taos, Jicarilla and Tewa comparative sample. Community Jicarilla



Taos Northern Tewa Grand Total



Sherd Type Count Cimarron Micaceous (Archaeological) Cimarron Micaceous (Modern) Ocate Clay (Archaeological) Ocate Micaceous (Archaeological Taos Micaceous (Archaeological) Taos Clay (Modern) Tewa Micaceous



93 1 2 25 19 1 1 142



The Taos Pueblo sample is drawn from a collection made by Ellis and Brody (1964) and includes excavated ceramics from Taos Refuse Mound III as well as sherds collected from the surfaces of other mounds within the Pueblo. These collections are housed at the University of New Mexico, Maxwell Museum of Anthropology. The Taos sample also includes 9 Jicarilla Apache Cimarron Micaceous sherds and one Tewa Micaceous sherd. These 10 sherds represent trade wares to Taos Pueblo. Ceramics from the Taos collection date from around A.D. 1730 to the present. Finally, I included in the Taos assemblage one clay sample collected from a modern Taos potter who is descended from Virginia Romero. The remaining Jicarilla Apache Cimarron Micaceous sherds come from welldefined 19th-century Jicarilla camp sites in located in the Río del Oso Valley below Abiquiú. I collected these sherds as part of dissertation research in the valley from 1998 83



to 2003. The Jicarilla Apache Ocate Micaceous sample comes from several 17th- and 18th-century Jicarilla Apache sites in northeastern New Mexico including the Glasscock Site near Mora, which is the type site for Ocate Micaceous (the site where the type was first discovered and defined). The Ocate collections were made by James and Dolores Gunnerson from the 1950s to the 1980s and are housed at the University of Nebraska, Museum of Anthropology in Lincoln, Nebraska. Several nodules of micaceous clay were recovered at the Glasscock Site during excavations by the Gunnersons during the 1960s. Two of the nodules were submitted for INAA and the results are included here. Finally, I included a modern Cimarron Micaceous sherd manufactured by Felipe Ortega in 2001. Figure 22 provides summary counts of sourced samples by source area assignment. Figures 23 and 24 show bivariate plots of CDA functions 1 and 2 showing source matches. Figure 23 presents the results of sherds recovered from Taos Pueblo (including trade wares), and Figure 24 shows the results for sherds from Jicarilla Apache camp sites (Cimarron Period, Ocate Period, and modern specimens). Individual specimens are coded by sherd type and are labeled with sample identification numbers. Raw geochemical data for each numbered sample may be found in Appendix 7. This appendix also includes site proveniences and UTM coordinates for sites. A map displaying the actual locations of sites is available in Appendix 8.
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Figure 22. Counts of sourced samples by source area assignment



Figure 22. Counts of sourced samples by source area assignment
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Figure 23. Bivariate plot of CDA Function 1 and 2 showing source area matches of Taos Pueblo sherds and clays.
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Figure 24. Bivariate plot of CDA Function 1 and 2 showing source area matches of Jicarilla sherds.



Source assignments and bivariate plots show two things. First, nearly all of the Taos collection sherds source either to the Cieneguilla Taos source area or to the Cordova District and the Borrego Mesa source area. Of the 19 Taos-made ceramics that were run, only one of them sourced to Molo nan na. Geochemical source data support 87



ethnographic accounts that state Taos and Picurís potters used different sources, with Taos utilizing clays on the north side of Picurís Mountain. Molo nan na was not a major source of clay for Taos Pueblo. The one Taos sherd that did source to Molo nan na may have been made from clays traded to the Pueblo from Picurís. This conclusion is supported by ethnographic accounts that indicate clay was traded to Taos from Picurís. The second thing that source assignments show is that the Jicarilla Apache did utilize the Molo nan na source area and their use of this area was significant up to the 1880s. Twenty percent of the Ocate Micaceous and 27% of the Cimarron Micaceous sherds sourced to Molo nan na. The shared use of this clay source dates back to the beginning of the Jicarilla and Picurís micaceous tradition during the early Colonial Period and further attests to the common origin of this tradition. However, as stated above, Picurís potters allowed the Jicarilla to utilize Molo nan na with their permission and this use was part of corporate (community) diplomatic ties that also extended to seasonal occupation of Picurís lands, trade in subsistence and other items, and intermarriage. It also appears that Jicarilla and Picurís potters may have used different clay pits within the source area. Figure 25 is a bivariate plot of the ceramic sherds that sourced to the Molo nan na source area. Clusters of sherds that are circled with doted lines are geochemically very similar, which suggests that they came from the same or adjoining clay pits. The thing to note is that Picurís and Jicarilla sherds are located in different areas of the plot. This indicates that although the two communities collected clays from the Molo nan na source area, they may have maintained separate extraction locales or used different portions of the source area. This pattern is consistent with modern clay harvesting practices where families and individuals maintain separate clay pits in close proximity to each other and respect individual use rights associated with these pits. Although compelling, this source pattern nonetheless needs to be verified with additional sampling of the Molo nan na source area in order to determine if different portions of the source (or clay pits within it) are geochemically distinctive and related to ceramic clusters 88



at this geographic scale. Jicarilla utilization of Molo nan na was nonetheless terminated with their removal to Dulce.



Figure 25. Bivariate plot of CDA Function 1 and 2 showing the distribution of Picurís, and Jicarilla samples with reference to the Molo nan na source area.
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As regards the northern Tewa, only one sherd sourced to the Picurís District and none of the sherds sourced to Molo nan na. The sample of Tewa sherds presented here is small, but I have run additional samples as part of my dissertation research. None of the 15 historic period Tewa sherds that I have run source to Molo nan na. Similarly, none of the 31 ancestral Tewa sherds, including Sapawe Micaceous and Cordova Micaceous sourced to Molo nan na. The Tewa instead used the Cordova Truchas and Petaca source districts, as indicated in ethnographic records. Moreover, none of the 23 Hispanic sherds that I have run from 19th-century Chama Valley archaeological sites source to Molo nan na or to the Picurís District. Summary INAA results from the 192 ceramic sherd and clays samples presented here may be summarized as follows: 1. The Picurís Clay District represents the ceramic resource catchment of Picurís Pueblo. Picurís potters gathered plain and micaceous clays from this district and no others. All of the clays within this district are potentially significant to Picurís ceramic traditions. 2. Picurís potters exploited multiple micaceous clay source areas within their district after the 1650s, including Cieneguilla Taos, Molo nan na, Camino Real, and U.S. Hill. This pattern of multiple source utilization is typical for settled pottery producing communities and indicates that ceramic production is an integral part of the larger economic system. 3. Picurís potters depended upon Molo nan na clays to a larger extent than other clay sources in the district. This is illustrated by the ceramics. The best represented source area in the Picurís ceramic sample is Molo nan na (39%), followed by Cieneguilla Taos (21%). 4. Molo nan na and the Cieneguilla Taos source areas were located along historic routes of travel. This demonstrates that clay harvesting was embedded within broader social and settlement networks. The loss of Molo nan na therefore had a negative impact, not only on Picurís economy, but also on the social and cosmological systems that governed traditional land use. 90



5. The clays from Molo nan na were not utilized to any significant degree by Taos, Northern Tewa, or Hispanic potters. Instead, the Jicarilla Apaches were the only community besides Picurís to regularly gather clays from this source. Jicarilla use of this area attests to the close social ties they maintained with Picurís Pueblo. Ethnographic and historic documents indicate that the Jicarillas used Molo nan na with the permission of Picuris potters. The source is clearly situated within traditional Picuris Pueblo territory and is far removed from Jicarilla territory as defined in historic and ethnographic documents. 6. Despite common use of Molo nan na, Jicarilla and Picurís potters appear to have maintained separate clay pits within the source area. This pattern is consistent with current ethnographic practices that dictate customary use rights associated with clay harvesting, but the geochemical pattern should be verified with additional sampling.



7. Picurís Pueblo was the sole custodian of the Molo nan na source area, both before and after the removal of the Jicarilla to Dulce in the 1880s.



IMPACTS TO MOLO NAN NA AS THE RESULT OF MICA MINING



Information presented up to this point establishes that micaceous pottery production is a characteristic of Picurís Pueblo. Micaceous clay sources have cultural value as traditional resources because of the important role that they play in the economy, social networks, and the belief systems surrounding land use. Because micaceous clays are distributed geographically in discrete deposits, they also represent traditional cultural properties. Part of the value placed on such properties is based on the physical integrity of sources. Integrity, in turn, is assessed based on the presence and quality of intact deposits as well as the cultural information about such deposits within a living community. Additionally, micaceous clay has monetary value as defined by the sale and exchange of raw clay and finished vessels, both historically and in the modern art market. This section provides information regarding the physical integrity of Molo nan na as clay harvesting location. Also presented are estimates for the financial loss of pottery income
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to the Pueblo as the result of mica mining at the Oglebay Norton Mine and the exchange value of clays lost due to mining activities. Site Integrity Preliminary assessments of the damage to clay deposits at the Oglebay Norton mine and the potential of the area to yield additional deposits were made during a visit to collect clays in March of 2004. Survey of the western half of the property was conducted by me and Felipe Ortega over several hours. Survey involved examining ground surfaces and testing exposed sediments using a pick and shovel. Approximately 40% of the property was surveyed. Mr. Ortega and I examined the collected clays and slips in a controlled studio setting, and several test vessels were produced by him as part of this examination. Test vessels identified which samples were suited for ceramic production and also demonstrated that clays and slips with superior qualities are still present on the mining property. Micaceous clay that is suitable for ceramic production typically is located approximately 1 to 2 feet above micaceous bedrock in veins that may vary in extent and in thickness. Usually these veins are no more than 4 to 6 feet thick and are capped by loamy micaceous soil that is not suitable for ceramic production. Mr. Ortega and I looked for intact veins during our survey and collected several samples from deposits bearing micaceous clays and slips. Figure 11 displays the locations of numbered samples taken as part of this survey. Mining activities have stripped the loam and clay layer from nearly all of the areas within the western half of the property, with the exception of one small vein located adjacent to a road cut on the western end at an elevation of 8640 ft in the Sample 6 location (See Figure 11). This vein is situated on a small south-facing hill. Additional exposures of this vein may be present in adjacent areas of the hill along the same contour
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interval east and north of Sample 6, possibly as far as the Osha Canyon, but none were located during our survey. The vein may be tilted and deeply buried on the Osha Canyon side. Future survey should nonetheless focus on this area, and the landform that extends from Area 6 to the northwest should be protected from further damage. The Sample 6 location represents a good intact vein with an intermittent fifty foot long exposure near the road that displays a height of no more than 2 to 3 feet, but given its relatively small size, it could be easily played out in a few years depending upon the intensity of harvesting (Figure 26). Area 3 also contains relatively good clay that was exposed in the root system of a pine tree associated with a road cut. A vein may be present in this area, but would require some extensive excavation to expose it. The Sample 3 location nonetheless indicates that small, localized clay deposits may be associated with tree root systems in areas not disturbed by mining. Other areas within the mine also probably contain clays buried by large debris piles. In general, it appears that nearly 80% of the original clay deposit within the property has been disturbed or buried. Most of the clay that we were able to locate is present in push and debris piles, but this clay is unusable since it is now thoroughly mixed with rock, soil, and micaceous grit. However, despite these significant impacts, several intact clay deposits were identified and there may be additional clays in areas that have not been stripped for mining. Any undisturbed or covered area within the mining property could potentially contain mica-bearing clays and should be protected from further damage until a better assessment is made. Additionally, the property contains excellent slip quality micaceous clays, particularly in Areas 2, 3, 5, and 8. Although these slip deposits were created by mining activities, consultation with modern Picurís potters should be undertaken prior to removal. In summary, the survey demonstrates that excellent quality clays and slips are present at the mine. Ideally, however, a more thorough survey should be conducted by Picurís potters or other qualified researchers prior to rehabilitation of the area. Survey 93



should identify and locate clay deposits with particular attention to clearing or maintaining access to these deposits. An assessment of the extent of remaining deposits also should be made in order to generate baseline information for the future management of the resource, if management is a stated goal for the Pueblo.



Figure 26. Photographs showing micaceous clay vein in Sample Area 6.



Estimate of Values for Clays Impacted by Mining at Molo nan na Mica mining at Molo nan na has resulted in the loss or destruction of micaceous clay veins used in the production of pottery. The monetary value of the clays that were impacted or covered by mica mining may never be known, but a rough estimate can be calculated based on field observations of the Oglebay Norton property, ethnographic practices associated with clay preparation, and the current market value of prepared



94



micaceous clay and finished vessels. During the eight years that I have worked with modern potters, I have conducted numerous experiments to determine the proportion of useable clay that may be sold or manufactured into pottery after cleaning, and I have recorded hundreds of clay exchange transactions, all of which involved Indian people and many of which also included cash. The fieldtrip to the Ogleby Norton Mine as well as interviews with Picurís potters and observations taken on scores of other active clay pits helps to identify the potential area and volume of clay impacted by mining at Molo nan na. Regarding cleaning practices, raw micaceous clay contains abundant angular quartz and mica schist rock fragments that must be removed prior to production. Cleaning, in turn, reduces the total volume of raw clay. Typically, potters place raw clay into a vat or bucket with water, thoroughly stir the water and clay mixture to disaggregate the material, and then pour the suspended clay through a screen into a second vat. The heavy rock and other organic debris that remains in the bucket or is captured in the screen is discarded. The suspended clay fraction is mixed multiple times by hand as it dries. Once most of the water has evaporated and the pure clay is still moist, it is bagged and stored for later use. The entire process takes several days, depending upon weather conditions and humidity levels. Over a two-month period in 2001, I assisted Mr. Ortega while he cleaned nearly 1,200 pounds of raw clay. Each bucket of raw clay was measured and weighed prior to cleaning and the resulting pure clay was measured and weighed once again at the time of packaging. This experiment demonstrated that 55% of the raw clay volume is lost during cleaning. Forty-five percent of the original volume remains and may be used for production.29
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Volumes of prepared clay may be affected by the addition of water during cleaning, but these affects are minimal at best. Because it is buried, raw clay already is wet to the consistency of paste when it comes out of the ground, and measurements were taken when the raw clay was wet. Measurements of prepared clay also were taken when the material was wet to the consistency of paste before packaging. Although clay cleaning involves the addition of water, much of it is evaporated during drying. Cleaning involves the
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The monetary value of clay is based on the volume or weight of the prepared material. The minimum dollar value of prepared clay is $1.00 per pound, which translates to $73 per cubic foot of clay (one cubic foot is equivalent to 73 pounds of clay). Depending upon the sizes of vessels and wall thickness of vessels, potters may produce anywhere from 18 to 22 pieces with 73 pounds of prepared clay. A conservative income from 18 to 22 pieces on the open market ranges from $1,800 to $6,000 for most potters.30 The estimate of the extent of the clay deposit impacted by mining at Molo nan na is extremely conservative. I only considered a small area identified by Picurís potters as the primary area of high-density clay pits during the 1950s and 1960s. This area represents a 400 ft by 400 ft (160,000 sq. ft) zone just west of the processing facilities of the mine (Figure 27). My own observations of active micaceous sources elsewhere indicate that this area should be considered a clay outcrop, or a contiguous deposit of clay that is located near the ground surface and so is available to potters using picks and shovels. The area considered here for Molo nan na is similar in size to outcrops I have seen elsewhere in the northern Río Grande, including nearby U.S. Hill. Potters usually sample from outcrops by placing their pits some distance apart and by moving their harvesting locations from time to time as each preceding pit is exhausted. Over time, this creates a clustering of clay pits over a given clay outcrop. Multiple clay outcrops may be located in the same source area. For example, Sample Location 6 (described above) is situated within the Molo nan na source area but is separate from the outcrop that has been destroyed. Similarly, there are at least three major outcrops at U.S. Hill. Additional



removal of rock debris primarily, and this does significantly reduce the weight and volume of raw clay after preparation as indicated above. 30



See footnote 10 for pricing references and rationale.
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outcrops may have been destroyed by mining at Molo nan na, but I did not consider them in my calculations because the exact locations were not identified by Picuris potters.



Figure 27. Map of mining property showing area used in calculations.



Depending on the depth of the underlying clay deposit, the 160,000 sq ft area adjacent to the processing facilities could have contained anywhere from 320,000 to 960,000 cubic feet of raw clay. The lower estimate is based on a 2 ft cap of clay covering the entire area. The higher estimate is based on a 6 ft cap of clay covering the entire area. These two figures, in turn, are based on observations of clay deposits at other active pits near Picurís and elsewhere, which normally range between 2 and 6 feet thick.
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Figure 28 provides the estimate of the current market value of prepared clay in this area after reductions in volume from cleaning are taken into consideration. The total volume of prepared (useable) clay is between 144,000 and 432,000 cubic feet (45% of the raw clay volumes). At $73 per cubic foot, the total dollar value of prepared clays in this estimate ranges anywhere from around $10,000,000 to around $32,000,000.



Figure 28. Estimate of the current market value of prepared clay (160,000 sq. ft. estimate). 160,000 Square Foot Estimate Minimum (based on 2 ft depth)
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Length of Area Impacted by Mining (linear feet of raw clay vein) Width of Area Impacted by Mining (linear feet of raw clay vein) Depth of Area Impacted by Mining (linear feet of raw clay vein) Total Cubic Feet of Raw Clay Impacted by Mining Fraction of Usable Clay per Cubic Square Foot of Raw Clay (post-preparation) Total Cubic Feet of Useable Clay Impacted by Mining (post-preparation volume) Price per Cubic Square Foot of Useable (Prepared) Clay (1998 to 2005 market values) Current Market Value of Prepared Clays Impacted by Mining



These figures represent the total volume and total value of clay assuming that the entire specified area was blanketed with a clay deposit and that 100% this deposit was available to potters. In reality, however, the sustainable harvesting practices of potters, their sampling strategies, and the configuration of the deposit on the surface usually only results the removal of a fraction of the total outcrop. Individual clay pits are normally
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spaced some distance apart. In order to bring the Figure 29 calculations in line with traditional harvesting practices, I divided the total area into 5 ft by 5 ft units (the typical size of an individual clay pit) and sampled only 1% of these units (roughly 100 units). I then calculated the total number of square feet and cubic feet based on this lower sample. This resulted in a sample that encompassed a 1,600 square foot area (1% of the total area) when all of the units were summed. The total cubic feet of prepared clay in this smaller area is between 2,094.55 (assuming the deposit is 2 ft thick) and 6,383.64 (assuming the deposit is 6 ft thick). The total monetary value of clay for each figure is $104,400 and $313,200 respectively. These figures in turn represent estimates of the minimum and maximum dollar values of clay lost through mining activities assuming that potters would have exploited the source using traditional sustainable harvesting methods.



Figure 29. Estimate of the current market value of prepared clay (1,6000 sq. ft. estimate). 1,600 sq ft estimate (1% of the total area)



Length of Area Impacted by Mining (linear feet of raw clay vein) Width of Area Impacted by Mining (linear feet of raw clay vein) Depth of Area Impacted by Mining (linear feet of raw clay vein) Total Cubic Feet of Raw Clay Impacted by Mining Fraction of Usable Clay per Cubic Square Foot of Raw Clay (post-preparation) Total Cubic Feet of Useable Clay Impacted by Mining (post-preparation volume) Price per Cubic Square Foot of Useable (Prepared) Clay (1998 to 2005 market values) Current Market Value of Prepared Clays Impacted by Mining
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The estimates in Figure 30 only consider the value of the clay according to current market values. They do not take into account the value of ceramic vessels that would or could have been produced with this clay. I based these calculations on quantitative observations of pottery productivity in the studio of Felipe Ortega from 2000 to 2003. The sample includes 8 different potters. Each of them worked with 50 pound bags of clay (0.68 cu. ft of clay). The number of vessels produced with each bag was averaged over several trials. These observations confirm that most potters produced on average between 10 and 12 vessels from each bag of clay. The average sizes of vessels were between 1 and 3 quarts. The current market value of vessels this size is between $100 and $300 ($100 per quart). The total value of income that could have been produced by potters using the Molo nan na area in a sustainable manner is between $7,000,000 and $22,000,000 over the lifetime of the deposit. This conservative calculation is based on the amount of prepared clay impacted by mining at Molo nan na in Figure 30 (a conservative 1% of the total estimated deposit) and the averaged figures for productivity and income based on the Ortega studio trials
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Figure 30. Averaged figures for vessel productivity and income.



1,600 Square Foot Estimate (1% of original estimated deposit) Minimum (based on 2 ft depth)



Maximum (based on 6 ft depth)



1,440.00



4,320.00



0.69



0.69



2,094.55



6,283.64



11.00



11.00



$200.00



$200.00



$2,200.00



$2,200.00



$4,608,000.00



$13,824,000.00



Total cubic feet to useable (prepared clay) lost by mining Cubic feet of clay per 50 lb bag of clay Total number of 50 lb bags in 1,440 and 4,320 cubic feet of clay Number of vessels that may be produced from 50 lbs of clay Current market value per vessel Total Income from sale of vessels produced with one 50 lb bag of clay Projected total income from sale of vessels from total cubic feet of useable clay



Finally, it is useful to estimate the amount of income generated within the Pueblo as the result of pottery sales since the 1980s when mining activities greatly reduced access to traditional clay pits. This estimate underscores the importance of pottery sales to the Pueblo since potters use this income almost exclusively to help feed their families. I based these calculations on the studio trials (above) and the number of active potters at the Pueblo at mid-century. Around 10 potters were active during this time. This number is based on published accounts (Anderson 1999) and on interviews with modern potters. Today there are more potters that claim Picurís ancestry (not all of whom live at the Pueblo), but I only calculated 10 potters as the average number making up the pottery community at Picurís since the 1960s in order to create consistent and conservative results. The yearly output of each of the potters is based on the typical yearly output of part-time potters today.
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Loss of income was calculated for a 25 year period starting in 1980 when access to Molo nan na pits began to be impacted by mining activities.31 This calculation shows that the Picurís community as a whole could have or may have generated as much as $2,750,000 in pottery sales since 1980 (Figure 31). Figure 31. Estimate of potential income from pottery sales since 1980 at Picurís (based on current market values of vessels).



Estimate of Lost Productivity and Income since 1980 Number of potters at Picuris ca. 1950s to present (community of potters) Pounds (dollars) of clay used by each potter in 1 year (1 lb = $1) Number of years since the destruction of Mowlownanana (45 years: 1960 to 2005) Total pounds ($) of clay lost by the community of potters since 1960 (250 X 10 potters X 45 yrs)



10 $250.00 45 $112,500.00



Number of vessels that can be produced by a single potter with 50 lbs (50$) of clay (50 lbs= .69 cu. ft.)



11



Number of vessels that would have been produced by each potter each year with 250 lbs of clay (250 lbs = 3 cu. ft)
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Current market value per vessel (in dollars) Total income of each potter per year (individual annual income) Total vessels that would have been produced by 10 potters per year (annual community production) Total income for all 10 potters per year (annual community income) Total projected income for all potters since 1980



31



$200.00 $11,000.00 550 $110,000.00 $2,750,000.00



Although it is unclear exactly when mining totally precluded the gathering of clay at Molo nan na, activities at the mine did begin to interfere with clay harvesting starting in the early- to mid-1980s.
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This figure is based on current market values of average-sized vessels (2 quarts or $200). The important thing to keep in mind is that a good portion of this income would have been impacted by the loss of Molo nan na clays, resulting in a decline of production and revenue as a result. This loss of income would have impacted the more vulnerable sectors of Picurís society; including women and the elderly who depend on ceramic sales but do not have the mobility or other resources to invest in clay prospecting once their traditional sources are destroyed. Clay prospecting is very costly and requires significant amounts of time, physical labor, and money for transportation. Summary Using conservative estimates regarding the extent of the Molo nan na deposit that was being actively utilized in the 1980s, this section provides a series of calculations that are helpful for establishing the financial impacts of mica mining to Picurís potters. I selected a small 400 ft by 400 foot area to estimate the total amount of clay that potentially was removed by mica mining. I then based a smaller 1% sample of this estimate on the sustainable harvesting practices of potters. Current market values of clay and finished vessels are based on quantitative and qualitative observations of modern potters including current exchange rates for clay and ceramics, ceramic output or productivity, and income based on this output. The results of this analysis are summarized in Figure 32.
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Figure 32. Summary table of value estimates. Minimum



Maximum



Current Market Value of Prepared Clays Impacted by $10,440,000.00 $31,320,000.00 Mining (Total Area) Current Market Value of Prepared Clays Impacted by $104,400.00 $313,200.00 Mining (1% Sample of Total Area) Projected total income from sale of vessels (based on $4,608,000.00 $13,824,000.00 1% sample of clay) Total projected income in pottery sales for 10 potters $2,750,000.00 since 1980



CONCLUSIONS



This study demonstrates that micaceous ceramic production is a characteristic of northern Río Grande society, particularly Picurís Pueblo where potters have supplied regional markets with micaceous vessels since the mid-1600s. The modern residual vessel tradition appears to have originated through the joint efforts of Picurís and Jicarilla potters. The combined efforts of these two groups represent a significant contribution to northern Río Grande society. Ethnographic, historic, and archaeological information demonstrates the cultural value of micaceous ceramic production in this region. Value is expressed in the artistic traditions of modern potters, the social networks through which clay and ceramics are circulated, and the ceremonial and domestic uses of micaceous pottery. Value is created through the exclusive use of micaceous clay sources and the cosmological beliefs surrounding these sources. Picurís beliefs regarding clay sources emphasize sustainable harvesting practices and powerful symbolic images that give meaning to landscape and place. Potters are dedicated, not only to their art and to
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supporting their families, but also to sustaining a decidedly Picurís way of life from the land. This way of life is intimately bound to the collection and manipulation of micaceous clay. Micaceous clay sources thus represent significant cultural resources and the lands that they encompass qualify as traditional cultural properties. The region has seen a nearly 70% decline in the availability of these sources as the result of commercial development, overexploitation, mining, and the privatization of land. Micaceous clay deposits therefore also are “endangered” cultural properties that should be protected or managed for future generations. The destruction of endangered sources represent tangible losses to pottery producing communities that definitively lead to social fragmentation, increased poverty, and the retrenchment of the ceramic tradition. Increased poverty is associated with declines in ceramic production, most notably at Picurís and on the Jicarilla Apache reservation as noted. Severely affected are the vulnerable segments of these communities including women and the elderly who tend to supplement household income through the sale of ceramic inventories. The micaceous ceramic tradition is particularly significant to Picurís Pueblo. The community has produced micaceous ceramics to the exclusion of all other ceramic types since the late 1600s. The geochemical study demonstrates with a high degree of certainty that the Picurís Source District represents the effective ceramic resource catchment of the Pueblo. Use of the micaceous clay sources within this district began at around A.D. 1650 and continues today. Molo nan na was an integral part of this ceramic system and was likely the most important source of micaceous clay for the Pueblo until its destruction due to mining activities starting in the 1980s. Geochemical source analysis further demonstrates that clay procurement was embedded within a larger social network and settlement system during the historic period, as it is today. This is reflected in the distribution of sources. The most heavily utilized sources in the Picurís District are located along historic routes of travel. 105



Finally, source analysis of nearly 200 ceramic sherds indicates that Taos, Northern Tewa, and Hispanic potters did not use Molo nan na to any significant degree. Jicarilla Apaches did use Molo nan na, and this source constituted a significant clay harvesting location for them from at least A.D. 1650 until their removal to Dulce in the 1880s. Although source geochemistry does not provide the social context for shared use, ethnographic and historic documents indicate that the Jicarilla used and occupied the Picurís district with the permission of the Picurís community on a seasonal basis from the pre-contact era until the late 19th-century. Ceramic source matches of Jicarilla sherds demonstrate that use of Molo nan na , in particular, was part of the broader diplomatic ties linking the two communities together. U.S. Army Colonel John Gregory Bourke conveyed the intensity of these widely-acknowledged relationships in an 1881 document to his superiors. …the Picuris had always been the best friends of the Apaches; had in former generations extensively intermarried with them and still spoke a language with many words of Apache origin (as cited in Brown 1973:69).



Jicarillas also over wintered at Picuris during the early Colonial Period and assisted Picuris rebels fleeing Spanish domination during the late 1600s. The Jicarilla maintained campsites near the Pueblo during the American Period, and they also traded their ceramics and other items to Picurís in exchange for agricultural produce and “little things”. Picurís social interactions with the Jicarilla were facilitated by allowing them access to Pueblo lands and resources on a seasonal or part-time basis in return for bison and other products of the hunt, craft items, and trade objects from other Pueblos. For this reason, Picurís Pueblo should be considered the sole custodian of Molo nan na. As Dick (1990) states, the source belonged to them in the sense that they maintained primary usufruct rights over the area and managed access to clay by outside pottery communities including the Jicarilla. 106



The integrity of Molo nan na as a viable source of micaceous clay was assessed through survey of the western half of the Oglebay Norton Mine property. Although heavily impacted by mining, several clay deposits were located and recommendations were made regarding the protection of these deposits. Molo nan na has integrity as a clay source because deposits are still present on the property and the practices and oral traditions surrounding these deposits are still remembered by the older members of the community. The loss of income from pottery sales and the financial value of clays destroyed by mining at Molo nan na were estimated based on testimony of modern potters, published sources, and observations of clay harvesting and preparation techniques. This loss is significant and tangible to Picurís Pueblo.
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Appendix 1. A Brief Guide to the Identification of Historic Micaceous Ceramics of the Northern Río Grande: Including Types Attributed to Hispanic, Northern Tewa, Northern Tiwa, and Jicarilla Apache Potters. B. Eiselt, August 2005
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Introduction Micaceous pottery is a loosely defined group of utilitarian wares in which mica has been intentionally incorporated as slip, temper, or ceramic paste. Micaceous types are presumed to be very similar in appearance due to parallel developments among Jicarilla, northern Tiwa, northern Tewa, and Hispanic potters during the historic period. In order to resolve some of these identification issues, the ceramic portion of this study focused on sampling archaeological sherd assemblages and museum collections of whole vessels. The sample includes nearly 3,000 historic and prehistoric archaeological sherds and approximately 85 museum vessels. A visual examination of production techniques and vessel forms was augmented through micaceous pottery apprenticeship with Mr. Felipe Ortega. I also undertook a large-scale micaceous clay source survey with the help of modern potters. Over 79 clay samples were collected and submitted for Instrumental Neutron Activation Analysis (INAA) at the Ford Nuclear Reactor, University of Michigan Ann Arbor and at the Missouri University Research Reactor (MURR). A total of 504 of the 3,000 micaceous sherds also were submitted for INAA. Geochemical source matches help to identify patterns of land use, the organization of pottery production and technology, and aspects of ceramic exchange that are characteristic of the Apache as well as the more sedentary Pueblo and Hispanic populations occupying the region. Trace element analysis of ceramics also provides a crucial line of evidence for establishing the visual diagnostic traits of Jicarilla, Hispanic, and Puebloan ceramics. The ceramic sherd sample includes all of the major micaceous types produced in the northern Río Grande. The ceramic and clay database is comprehensive and includes collections previously unavailable to local researchers. This document nonetheless represents a work in progress. Additional comments, suggestions, and information are welcomed.



Hispanic Wares of the Chama Valley Petaca Micaceous – El Rito This type, first identified by Herb Dick (1968), includes small atole cups or ollas (~5-6 inches in height) primarily. Many of these small vessels display fluted rims and rounded lips. Small bowls with tapered or rounded lips also are common. Candle holders and pinch pots are present but rare. Large storage vessels or ollas also are rare but are more common at sites in the El Rito area and at Abiquiú. Petaca Micaceous vessels, particularly small vessels, contain very coarse paste, with large aplastics and poorly sorted aplastics. Aplastic sizes range from .5 to 3.0mm with larger aplastics common in small, thin-walled vessels. Aplastics include quartz, muscovite mica and micaceous schist primarily. Paste aplastics and texture indicate the use of a primary residual micaceous clay. Large aplastic size and the prevalence of poorly cleaned clays (particularly in small vessels) is accompanied by the application of thick micaceous slip or slurry applied to interior and exterior surfaces. Sherd surfaces are rarely sanded or burnished and are only slightly compacted through light buffing. Wipe marks (from slurry application) are present and frequently pronounced because the slip/slurry has not been rag or stone polished. Surfaces also may be covered with extremely thin (watery) slurry that is prone to flaking and pitting, thereby exposing paste aplastics. Several Petaca micaceous small vessels examined as part of this study have sanded, unslipped interiors. Large aplastic pieces (quartz and feldspars) are exposed at the surface and are sanded. Medium to large-sized ollas
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have been observed at El Rito and Abiquiú Hispanic sites. The surfaces of these vessels contain a micaceous slip or slurry that is slightly more compacted through buffing, but surfaces are nonetheless rough and there is no evidence of sanding on interiors prior to slipping. Lips may be slightly bulbous and are rounded (thickened). Lip/rim margins are undulating. The neck and rim area also frequently is thickened or lumpy where a thicker coil was applied during finishing or where large aplastics are present within the sherd body. In general, Petaca Micaceous is most similar to Cimarron Micaceous and Peñasco Micaceous (as described below). Petaca Micaceous shows almost exclusive use of the Petaca clay district and Red Mine source area within the Petaca clay district. 1. Petaca Micaceous vs. Cimarron Micaceous: Petaca Micaceous is easily distinguished from Cimarron Micaceous based on size and shape of vessels, surface finish, and rim finish. Both types typically display a micaceous slurry wash over the exterior, but Petaca Micaceous vessel surfaces are not as compacted as Cimarron Micaceous surfaces. Petaca Micaceous includes rounded and sub-rectangular lips that are not expanding, cut, or sanded. Small Cimarron Micaceous vessels tend to have sharp expanding or keeled lips, have lightly sanded and slipped interiors, and are frequently oxidized. Fluted or crenulated rims are rare on Cimarron sherds, and when present, lip edges are cut and squared. Large Cimarron Micaceous vessels may contain large aplastics (~.8-1cm), but aplastic size, in general varies with the size of the vessel. Small Cimarron vessels contain small, well-sorted aplastics. Larger Cimarron vessels may have larger aplastics. In contrast, small Petaca vessels usually have relatively large aplastics and coarse pastes. Petaca Micaceous vessels also display highly everted rims, particularly on small atole cups, which are common. 2. Petaca Micaceous vs. Peñasco Micaceous and Vadito Micaceous Slipped: Peñasco Micaceous contains small, well-sorted aplastics including quartz and feldspars. Pastes are fine. Rims of Petaca and Peñasco Micaceous may be round to tapering and wall thickness is similar (ranging from 4.6mm to 4.8mm). Large Peñasco Micaceous vessels may be separated from large Petaca Micaceous vessels based on paste aplastics, wall thickness and rim finish. Large Peñasco Micaceous vessel walls are very thin and lips are sub-angular to tapering. Pastes are finer, with smaller well-sorted aplastics. These pastes may contain more visible feldspars. Peñasco vessels also are more often smudged a deep black and have been wiped with a fine silvery micaceous wash. Vadito Micaceous Slipped may be separated from large Petaca vessels by the presence of feldspars in the paste and the interior surface finish. Interior surfaces of Vadito Micaceous are unslipped but are stone polished to a mat luster (see below). 3. Petaca Micaceous vs. Taos Micaceous: Taos micaceous surfaces tend to be polished and sanded to a medium to high luster. Taos Micaceous also tend to have squared or subangular rims and are deep black with fine, well-sorted pastes. The characteristics that these two types share include a preference for rim fluting. 4. Petaca Micaceous vs. Tewa Micaceous: Tewa Micaceous should be distinguished based on the presence of light gray (dense) pastes, tan to tan-gray surface colors, and sandy brown or salmon-pink to salmon-orange surface colors. Tewa Micaceous pastes also should contain more biotite mica, iron-stained muscovite, and booked biotite. Summary: This type may be subject to some revision with additional samples from Jicarilla Apache sites in the El Rito and La Madera areas. El Rito and Abiquiú samples have not been compared to good Jicarilla collections from this area.
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Petaca Micaceous Illustrations and Photographs
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El Rito Micaceous Slipped – El Rito This is a poorly defined type that is similar to Tewa Micaceous slipped varieties. According to Carrillo (1997) and Dick (1968) this type was produced at Abiquiú and in the El Rito area starting in the 1730s. El Rito Micaceous Slipped includes thick-walled, coarse-paste jars primarily. All varieties are externally slipped with a micaceous slurry that is not stone polished or buffed. Exterior surfaces are rough and not compacted. Interiors are unslipped and not stone polished or are only lightly polished. If present in the paste, mica is visible on interior surfaces. Interior surfaces have been scraped with a gourd or knife but are nonetheless rough and not compacted. Pastes include abundant arkosic sands with some (mostly muscovite) mica present. The texture of the paste is granular and friable and is dark brown to black in color. A possible defining characteristic of this type (not mentioned by Dick 1968) is the lack of magnetite or iron in the paste. Crumbled fragments of El Rito Micaceous Slipped vessels should not react vigorously when exposed to a magnet due to the lack of such minerals in the paste. 1. El Rito Micaceous Slipped vs. Vadito Micaceous Slipped: Vadito pastes include abundant finely divided and relatively well-sorted angular quartz and feldspars. Muscovite mica is common to abundant in many pieces. Vadito interior surfaces are not slipped but are stone polished to a satin or mat luster. Abundant tiny flecks of muscovite mica are present, giving interior surfaces a characteristic shimmering appearance. 2. El Rito Micaceous Slipped vs. Tewa Micaceous Slipped: Tewa slipped varieties also may contain arkosic sands but will include some glass and pumice as well in addition to a higher abundance of biotite and booked biotite mica. Pastes of some Tewa types (e.g. from Santa Clara) contain fine, well-sorted and rounded white to clear quartz and pumice. Paste is gray in color and has a dense texture. Tewa slipped varieties are slipped on the interior with a thick plain paste slurry (Santa Fe Formation Clay) that may show some crazing or may include some mica and glass. Although more examples are required to define El Rito Micaceous Slipped, it should be possible to type vessels based on paste characteristics and interior surface finish with additional work. Dick’s (1968) original descriptions may have included Tewa Micaceous slipped varieties (leading to some potential confusion). The bulk of the El Rito Micaceous slipped types described by Dick have not yet been relocated for comparison as part of this study. Descriptions provided here are tentative until such time that more collections may be examined. No sherds have been run using INAA. El Rito Micaceous Slipped Photographs
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Northern Tewa Wares Tewa Micaceous Slipped Tewa Micaceous Slipped includes thick-walled storage or water jars primarily. Vessels are externally slipped with a micaceous slurry that is not stone polished or buffed. Exterior surfaces are rough and not compacted. Interior surfaces are slipped with a plain-paste (Santa Fe Formation clay) and are stone polished or burnished to a medium to high gloss. The origin of Tewa Micaceous slipped varieties (by Pueblo) may be determined by paste characteristics, which parallel the characteristics found in plain-paste ceramics as described by Olinger (1992). The two specimens of Tewa Micaceous slipped that were analyzed using INAA sourced to the Cordova area. 1. Santa Clara a. Thick to thin, reduced, Santa Fe formation clay slip on interior that may show some crazing. Slip is dark brown to black b. Mica is rare to non-existent in vessel paste and in vessel interior slips c. Core color and texture: Gray and dense (to ropey) or slightly granular with rounded aplastics. Aplastics include fine rounded quartz sand (dominant) and magnetite (dominant). Crumbled paste reacts vigorously to a magnet). Pumice and glass may be present but relatively rare. 2. San Juan a. Thick to thin reduced, Santa Fe formation clay slip on interior that may show some crazing. Slip is dark brown to black. Or a San Juan Red-on-buff vessel with a micaceous red (mixed with ochre) slip. b. Vessels may be distinguished from Santa Clara Micaceous slipped by the presence of muscovite mica in the paste and on the surface of the interior slip. c. The paste color is black to burnt umber. Clay is granular and friable in appearance. Variably sized arkosic sands dominant. Some pumice and glass may also be present. Muscovite mica is rare to common. Magnetite and iron is abundant in pastes. Crumbled paste fragments react vigorously to a magnet. 3. Nambé /Pojoaque a. Thin oxidized plain slurry applied to interior although a slurry high in mica also is present on some specimens. Even the plain variety of slurry applied to interiors has some mica in it (more so than San Juan) b. Interior slip is burnished and polished but is not as thick as San Juan or Santa Clara slip. c. Vessels tend to be oxidized rather than reduced. Slip color is a distinctive salmonpink to salmon-orange. d. Muscovite and biotite (including booked biotite) is common in paste and on surfaces (San Juan does not have biotite). Paste also contains variably-sized arkosic sands that include magnetite and iron. Paste texture is granular and friable. Color is frequently gray to light gray. Crumbled paste fragments react vigorously to a magnet. 4. Tesuque – undefined (similar to Pojoaque/ Nambé?) 5. San Ildefonso – undefined (similar to Santa Clara?) Tewa Micaceous Slipped is easily distinguished from Vadito Micaceous based on interior surface finish and paste characteristics. Vadito is not slipped on the interior with a
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plain paste or micaceous slip. Instead the interior paste is burnished and polished. Pastes of Vadito contain abundant feldspars and quartz in addition to finely divided muscovite mica. Although more examples are required to fully understand the range of variability in Tewa Micaceous Slipped, it should be possible to type vessels according to producer community based on paste characteristics and interior surface finish without aid of a comparative collection. As stated above, additional work with El Rito Hispanic collections is required to separate Tewa Micaceous Slipped from El Rito Micaceous slipped, but one possible test might include exposing crumbled paste to a magnet. If paste fragments react, then the sherd may be Pueblo in origin. Tewa Micaceous Slipped Photographs
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Tewa Micaceous Tewa Micaceous is made from a residual micaceous clay. Nearly all of the specimens analyzed by INAA have sourced to the Cordova area. Vessels include small, thin-walled bowls and jars. Several sub-types are evident from the samples analyzed thus far, but not all of these sub-types may be traced to producer community. 1. Sub-type 1. This is an unslipped, unpolished, residual micaceous clay thin-walled vessel. Pastes contain abundant iron-stained muscovite and golden biotite (Nambé, Tesuque?), or they are dominated by muscovite, quartz, and some feldspars (San Juan?). In general, pastes are fine and aplastics are small and well-sorted, suggesting that clay was screened or ground. Oxidized vessels are a reddish-brown (likely due to the abundance of iron and biotite in the clay). Reduced vessels are gray to black. Interior and exterior surfaces may show signs of being scraped with a corn-cob scraper, but most are smooth and show evidence of being scraped with a gourd kajepe. No micaceous slip or slurry is present on any of the specimens, and although walls are smooth, surfaces are not polished or rag burnished. Instead they are rough to the touch and have the consistency of fine sandpaper (due to the lack of slip/slurry). A few burnished pieces were, however, noted. These pieces have not been slipped. Instead, the clay paste was burnished with a stone to a mat luster. One comale was noted among samples. Three specimens analyzed with INAA source to the Cordova area. 2. Sub-type 2. Sub-type 2 contains a residual micaceous clay paste that is high in muscovite mica and low in biotite, booked biotite, and iron-stained muscovite. The color of the paste is light gray and contains abundant quartz and muscovite in a dense, ropey paste. The interior and exterior surfaces are slipped with a thin micaceous slurry that is only lightly buffed and compacted. Vessels are oxidized and are light tan to grayish-tan in color. Paste and surface color (in addition to paste texture) suggest that micaceous clay may have mixed with a plain-paste, buff-firing clay, or potters were utilizing a source that was not located in a primary residual clay location (e.g. was not eroding directly from a mica rock source). Lips are rounded to sub-rectangular and parallel-sided. Four specimens analyzed with INAA source to the Cordova area. 3. Sub-type 3. Sub-type 2 includes highly polished bowls and small jars made from a micaceous clay that appears to be located on the periphery of a larger primary source (as Sub-type 2 above but in general Sub-type 2 has more mica). The material contains a good deal of non-micaceous clay-sized particles. This is evident not only in pastes, but also on the surface of vessels. Paste texture is moderately dense to granular and is fine with wellsorted aplastics. Aplastics are similar to micaceous clays elsewhere and include magnetite, quartz, iron-stained quartz, muscovite, and biotite, but mica in general is less abundant and is smaller in size than primary sources elsewhere (e.g. Picurís and Petaca). Interior and exterior surfaces are not slipped but are stone polished and burnished to a high luster. Surface color is light brown (buff) to burnt umber. One vessel displayed a reduced red ochre slip applied to the rim as a band. Another vessel displayed a rim similar to Glaze V. Two samples sourced to the Cordova area. One sample sourced to the Picurís area, but this source identification was ambiguous. In general, Tewa Micaceous is poorly defined and there is a great deal of variability in surface finish and clay texture that may be related to producer community. Multiple Tewa communities produced limited amounts of micaceous pottery during the historic period. Some of the sub-types are characterized by the use of micaceous clays that are not necessarily eroding in-situ from a large mica rock source, but are located near to one. The micaceous clays located at Cordova (where most of these sherds source to with INAA) are associated with a micaceous rock outcrop that is not as extensive as the outcrops found at Picurís and Petaca. Variation in paste texture is likely due to the use of this limited source. More work is
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needed with individual Tewa collections to sort out ambiguities and relate sherd styles to producer community. However, despite this variability, Tewa Micaceous is easily distinguished from the vessels produced by Apaches, northern Tiwa, and Chama Valley Hispanics. Paste texture, aplastics, surface finish, and rim finish help to distinguish these types from Tewa Micaceous. Tewa Micaceous Photographs
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Northern Tiwa Types Taos Micaceous The definition of a Taos Micaceous type is aided by stratigraphic excavation of Taos Refuse Mound III by Ellis and Brody (1968). Brody also made several surface collections from multiple trash mounds and ash piles within the Pueblo at the time of excavations. Subtle developments in Taos Micaceous through time are evident in these collections. A definable historic type is present in levels 5 and 4 of Taos Refuse Mound III. Olinger and Woosley (1989) date level 5 to A.D. 1750 or later based on diagnostic Tewa Ceramics. Added support for this later date comes from the general lack of Ocate Micaceous in any level of Taos Refuse Mound III and the presence of Cimarron Micaceous in the lowest levels (level 5 and 4). The origin of Taos Micaceous thus appears to date to the early 1700s when Jicarilla Apaches moved to the Taos Valley. The development of a Taos Micaceous type is the direct result of interactions with Apaches. Moreover, this influence is seen in the similarity of historic Taos Micaceous with Cimarron Micaceous.
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The historic (pre-20th-century) Taos Micaceous type is represented by eight rims. Five of these rims represent small bowls and the other four represent small jars. Distinguishing characteristics of the type include 1) parallel-sided sub-angular rims, 2) the use of a residual micaceous clay that is very fine (the clay appears to have been ground, sifted, or levigated), 3) highly reduced vessels with deep black surfaces and cores, 4) the application of a thick, fine micaceous slip or slurry (mica is small and sparse) and 5) lightly stone-polished and buffed interior and exterior surfaces that give the vessels a glossy mat finish. Several pieces also appear to have a thin pine pitch coating on the exterior. One sample displayed a fluted rim. Several samples showed obliterated corn-cob scrape marks on interior surfaces, but in general this characteristic is rare. Three sherds were submitted to INAA and sourced to clay pits located on the northwest side of Picurís Mountain along the trail from Taos Pueblo to Picurís Pueblo as it crosses Arroyo Hondo (Starulite) Canyon and enters Picurís Canyon. This source is referred to here as the Cieneguilla Taos Source Area and is included in the Picurís clay District.. Modern Taos Micaceous dates to the turn of the 20th-century. In general, Taos Micaceous becomes more variable and samples appear to become more numerous during this period. Modern samples dating to the early 20th-century are characterized by 1) vessels with rounded lips and fluted rims (fluting very common during this period), 2) the use of fine (ground or sifted) micaceous residual clays, 3) the presence of oxidized and reduced vessels, and 4) the application of a thin micaceous slurry to interior and exterior surfaces. Interior and exterior surfaces do not show signs of corn-cob scrape marks (these are obliterated). Surface texture is compact and smooth on interiors (stone polishing and buffing evident), and slightly more rough (unpolished or buffed) on exteriors. At some point during the 20th century, Taos potters began buffing their vessels to a high gloss and were likely the first potters to do this as the direct result of commercial marketing. Early 20th-century vessels may be distinguished from later 20th-century vessels based on this characteristic. Ten of the modern samples were submitted for INAA. Six sourced to the Cieneguilla Taos Source Area. Two sourced to a nearby clay pit in Canyon Barro. One sourced to U.S. Hill, and one could not be sourced. Nearly all of the modern examples represent small, thin-walled bowls and jars. 1. Taos Micaceous vs. Cimarron Micaceous. Cimarron micaceous vessels are more frequently oxidized. Pastes include residual micaceous clays that are hand-cleaned but not screened, ground, or levigated. Rims are sharply squared and expanding to the exterior. Taos Micaceous rims are rounded to subangular with parallel sides. Pastes are very fine and mica particles on the surfaces are relatively sparse and small by comparison to Cimarron. Wall thicknesses are similar between the two vessels and range from 4.4 mm to 6.8 mm. However, wall thickness below the lip tends to be wider in Taos Micaceous (sturdy) than Cimarron. Cimarron wall thickness below the rim is thinner than the lip, even on parallelsided rims/lips and in general appears more “gracile” than Taos. Both types also display some light sanding and stone polishing. Although more polishing should be evident on Taos vessels. 2. Taos Micaceous vs. Ocate Micaceous: Ocate micaceous contains abundant large mica flakes, relatively coarse pastes, much thinner walls, tapered to rounded rims, and a distinctive “pebbled” and scraped surface. Nothing similar to Ocate Micaceous has been found in the Taos collections examined as part of this study. 3. Taos Micaceous vs. Peñasco Micaceous. Peñasco micaceous walls are generally thinner (5.2 mm to 4.3 mm) and the lips tend to be rounded and tapering. Peñasco pastes are coarser than Taos and consist of abundant sand-sized feldspars and quartz. The quantity of mica evident in the pastes and on the surfaces of Peñasco Micaceous also is much greater than Taos and vessel walls, although covered in a thin micaceous wash or slurry, are not sanded or stone polished (like Taos). Vadito Micaceous slipped is distinguished by
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the distinctive stone polished (unslipped) interiors, unpolished (slipped) exteriors, coarse paste, thick walls, and rounded rims. 4. Taos Micaceous vs. Petaca Micaceous. Petaca Micaceous, like Cimarron Micaceous does not contain extremely fine pastes. Instead, pastes are relatively coarse and include poorly sorted angular quartz and schist fragments. Mica is more prominent on vessel surfaces and sherds do not contain thick polished slurry slips. 5. Taos Micaceous vs. Tewa Micaceous. See Tewa Micaceous description above. Tewa sherds are easily distinguished based on paste characteristics, surface finish, and color. Taos Micaceous Photographs
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Peñasco Micaceous (Picurís) Peñasco Micaceous includes relatively large, thin-walled jars primarily, although a few bowls also have been identified. Jars typically are long-bodied and have long, gently everted rims and sloping shoulders (Apache-styled vessel forms). In general, Peñasco Micaceous is rare in Picurís Pueblo assemblages when compared to the larger Vadito Micaceous Slipped type. Wall thickness of Peñasco Micaceous ranges from 5.2 mm to 4.3 mm. Lips are rounded and tapered, rounded and slightly keeled to the exterior, or sub-angular and parallel sided. Most (but not all) surfaces show prominent corn-cob scrape marks on the exterior and interior. Marks are partially obliterated through the application of a thin, highly micaceous wash or slurry. Stone polishing or sanding is not evident on any of the pieces examined thus far, and this may be a good distinguishing characteristic separating Peñasco from Petaca, Cimarron, and Taos. Any compaction to the surface is the result of the application of slurry. Sherd pastes contain abundant angular quartz, feldspars, and muscovite mica. In general, aplastics are uniform in size, well-sorted, angular, and relatively fine. The abundance of extremely small mica flakes in the paste give sherd surfaces a shimmering appearance, particularly where surfaces are eroded. Biotite mica is rare. On oxidized sherds, iron-stained muscovite mica may appear to be biotite but is not. Surface spalls are common on some pieces. Spalling is the result of occasional large pieces of mica in the paste that expand during firing. Spalling has been observed on archaeological sherds and museum specimens. All of the Peñasco sherds submitted for INAA source to Picurís district clays, including Molo nan na, Cieneguilla Taos, and Camino Real. 1. Peñasco Micaceous vs. Cimarron Micaceous. The walls of Cimarron Micaceous are thicker and lips are sharp and expanding or keeled rather than rounded, tapered, or parallel-sided. Cimarron pastes are relatively coarse by comparison, and interior surfaces typically are lightly sanded slipped and lightly stone polished or buffed. 2. Peñasco Micaceous vs. Ocate Micaceous. Wall thickness and lip finish are identical on these two types. Both display thin walls and tapered or slightly expanding, rounded rims. Shapes also are very similar. Both include long-bodied jars with gently everted rims and gently sloping shoulders. However, large Ocate Micaceous jars are slightly thinner than large Peñasco jars at 3.1 mm to 4.2 mm. Although surface finish varies on Ocate Micaceous, the dominant surface finish has a distinctive “pebbly” appearance. Oxidized samples of Ocate Micaceous also are sandy-brown and contain prominent wipe and scrape marks. The surfaces of reduced samples have a pebbly and glossy appearance. The glossy appearance may be the result of pine pitch coating. Typically mica fragments are much larger in Ocate Micaceous than Peñasco Micaceous. 3. Peñasco Micaceous vs. Taos Micaceous. Like Cimarron, the walls of Taos micaceous are thicker. Taos Micaceous contain finer pastes and a thicker micaceous slip is present. The slip does not contain abundant visible mica. Although some Taos Micaceous specimens also contain sub-angular rims, surfaces on these vessels are sanded and moderately to highly stone polished. 4. Peñasco Micaceous vs. Petaca Micaceous. The walls of some Petaca Micaceous vessels are as thin as Peñasco and rims of both types may be rounded, but the Petaca vessels typically represent small bowls and atole cups rather than larger cooking ollas. The best characteristic separating these types, however, is paste. Petaca Micaceous contains relatively coarse, poorly sorted aplastics and fewer feldspars. Quartz and micaceous schist dominate. Petaca Micaceous also does not display the characteristic shimmering surfaces evident on Peñasco Micaceous. Peñasco Micaceous pastes are fine and contain wellsorted small aplastics (feldspars may be dominant).
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5. Peñasco Micaceous vs. Tewa Micaceous. See Tewa Micaceous description above. Tewa sherds are easily distinguished based on paste characteristics, surface finish, and color. Peñasco Micaceous Photographs
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Vadito Micaceous (Picurís) This type, first described by Dick 1956 is most similar to Tewa Micaceous Slipped but is easily distinguished based on surface finish and paste characteristics. Vadito Micaceous pastes are derived from a coarse primary micaceous clay body. Current published descriptions by Herb Dick (see Adler and Dick 1999:95) state that the paste contains arkosic sands, but this determination was made before Rodarte Striated was defined (see below). Current analysis suggests that Vadito Micaceous clay pastes instead contain a large amount of quartzite, mica schist, and feldspars in addition to muscovite and biotite mica. Aplastics are angular and poorly sorted, suggesting that the clay is residual and no temper was added to create a paste. Core colors vary from gray to black. Exterior surfaces display a fine muscovite mica wash over a generally rough surface finish. Interior surfaces are unslipped but polished to a fine mat finish that aligns the naturally occurring mica fragments of the clay and creates a characteristic glistening surface. Herb Dick’s descriptions of the type suggest that a fine micaceous slip was applied to interiors of bowls, but no bowls were examined as part of this study. Surface color ranges from gold (oxidized) to dark gray (reduced). Simple rounded and tapered rim lips dominate on these sherds. Wall thickness varies between 7.5 mm and 12.5 mm below the rim. Rim lips taper to as little as 5 mm. Vadito Micaceous is easily distinguished from Tewa Micaceous and El Rito Micaceous slipped based on paste characteristics, internal surface finish, and external mica slip color (see descriptions above). Instead Vadito Micaceous is most similar to Rodarte Striated, also a Picurís ceramic type as described below. A total of nine sherds were subjected to INAA. Three of them sourced to Mowlownana. Four sourced to the Cieneguilla Taos source area, and one sourced to U.S. Hill. The ninth sherd was ambiguous as regards source assignment possibly due to high amounts of quartz and feldspar in relation to mica, which serves to dilute element concentrations. Apodaca Gray (Terminal phase of Picurís Blind Indented trajectory) (Picurís) Herb Dick originally defined this type in a 1965 report. The type description is republished in Adler and Dick (1999). Dick believed Apodaca Gray to be the terminal stage of a Picurís blind indented trajectory, which included a shift toward finer sand temper, smoother surfaces, and a decline in the smeared-indented corrugated surface treatment. Dick believed the time range to be around A.D. 1550 to 1750+. Apodaca Gray includes thin-walled jars and bowls with outward-flaring rims. Wall thickness varies from 5 mm and 8 mm at the lip of the rim to 3.5 mm and 6 mm on the lower portions of vessels. Simple rounded or tapered rim lips dominate. Temper includes fine arkosic and quartzitic sands with inclusions of finely-divided muscovite mica and biotite mica dominant. The paste is moderately dense but still gritty and friable. Core and surface color is grayish-tan (reduced) to tan (oxidized). External surface treatment includes a light polish that results in a moderately compact texture. Occasional remnants of smeared or blind indents are visible on some pieces near the rim. Interior surfaces are polished to a mat finish, causing an alignment of mica particles and a glittering appearance most similar to that seen on Vadito Micaceous interiors. A fine wash of the same clay as the rest of the vessel is sometimes discernable on one or both surfaces. The abundance of finely divided muscovite mica, the gritty tan paste, and the interior surface finish distinguishes this type from similar Tewa wares. No comparisons to possible Taos wares of the same type were possible at the time of analysis. The clay of Apodaca Gray, while derived from a source very near a micaceous clay deposit is not a primary or residual micaceous clay. Mica is nonetheless a natural constituent of the clay. The paste was created by the addition of arkosic and quartzitic sands. Dick (Adler and Dick 1999:93) also notes that there may be some tuff temper, but none was identified at the time of his analysis or during the present analysis. A total of six of these sherds were run using INAA. The abundance of mica in the paste produced relatively reliable results as regards source, with one sherd sourcing to the Cieneguilla Taos source area and the remaining five sourcing to the Picurís District (specific
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source areas were not discernable). None of the sherds sourced to Borrego Mesa. Apodaca Gray also does not contain booked biotite mica, which may be present and abundant in Borrego Mesa clays. Rodarte Striated (New Type) (Picurís) This is a type that Herb Dick was in the process of identifying but never defined. The type name was given by him and is present in notes pertaining to several sherds in the Picurís Pueblo excavation collections. The present analysis confirms that this may be a separate type that falls within the Río Grande Striated Wares dating from A.D. 1500 to 1700 first described by Kidder and Sheppard (1936) and further defined by Habicht-Mauche (1988). HabichtMauche defined the Cicuye Series within the Río Grande Striated Wares, which included Pecos Faint Striated and other undefined Puebloan striated wares. Herb Dick’s Rodarte Striated also would be part of the Cicuye Series and would be concordant with Pecos Faint Striated. Comparisons with the Pecos types have not, however, been made as part of this analysis. Given that good descriptions await a better comparison, the definitiveness of the Rodarte Striated type and its placement within the Striated ware series is tentative at this point. The type does, however, appear to originate at Picurís and is distinguishable from Apodaca Gray and Vadito Micaceous based on the current analysis. The sample of sherds examined as part of this study is nonetheless small (only 12 sherds were examined). Visually, the type shows notable similarities and differences with Apodaca Gray and Vadito Micaceous, further suggesting that it originates at the Pueblo. The paste is most similar to Apodaca Gray and includes arkosic and quartzitic aplastics with finely divided muscovite and biotite mica dominant. Booked biotite is rare to absent. The paste of Rodarte Striated slightly more friable and gritty than Apodaca Gray but is similar in color to this later type. The color of Rodarte Striated cores trends toward the darker gray and brown hues. Vadito Micaceous in contrast, contains significantly more mica, quartz, and feldspar fragments and is coarser in crosssection. While Vadito Micaceous appears to have been made from a coarse primary clay, Rodarte Striated and Apodaca Gray was made from a non-primary micaceous clay body, even though mica is common to dominant in the fabric. Vadito Micaceous also has a thin muscovite mica wash on the exterior that is pronounced, whereas Rodarte Striated does not. Instead, Rodarte Striated, like Apodaca Gray contains a fine wash of the same clay as the rest of the vessel occasionally applied to internal and external surfaces. The external surface finish of Rodarte Striated is rough to slightly compact through hand polishing. Rarely stone polish is present externally. The externally polished pieces may be confused with the historic Taos Micaceous, but Taos micaceous is distinguished by the use of primary micaceous clay pastes, generally subangular rim lips, more faceting on the external surface, and thinner vessel walls. Rodarte striated more commonly shows light striations on the exterior that are the result of wiping with a soft object. Interior surfaces are polished to a fine, glittering mat finish, like Apodaca Gray and Vadito Micaceous. All of the Rodarte Striated pieces examined as part of this study were reduced. Surface colors are dark brown to black. Vessel walls range in thickness between 4 mm and 6.5 mm at the lip of the rim and 5 mm and 7 mm on the lower portions of vessels (slightly thicker than Apodaca Gray, but thinner than Vadito Micaceous on average). Simple rounded to tapered lips are common. A total of four sherds were subjected to INAA. One sourced to Molo nan na, and the remaining three sourced to the Picurís District (specific source areas were not discernable).
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Jicarilla Apache Types Ocate Micaceous Ocate Micaceous includes small to medium-sized ollas primarily although some bowls also are present in collections from northeastern New Mexico and Picurís. Vessels are longbodied, with long, gently everted rims and sloping shoulders. Bases are conical in profile but are flat-bottomed. The type is characterized by 1) extremely thin walls (3.1mm to 4.2 mm), 2) tapered rim lips, and 3) pebbly surface finishes. Oxidized and reduced pieces occur in equal abundance. Oxidized vessels have a distinctive brownish-tan color and may also include burnt umber to orange bordered cores. Reduced pieces are black to deep brown and also sometimes show burnt umber to orange bordered cores. Despite the extremely thin nature of vessel walls, pastes are relatively coarse and may contain angular quartz or mica schist in excess of 2 mm. Mica flakes also are relatively large on many (but not all) pieces. Large aplastics combined with thin wall finishes give vessel surfaces a pebbly appearance. Aplastics protrude from the surface, but are covered with a thin micaceous slurry. Thinning appears to have been achieved by strike-scraping. Although paddle and anvil thinning techniques have been proposed by Gunnerson (1969) based on the appearance of apparent anvil marks on the interiors of some pieces, it does seem doubtful that such thin-walled vessels could withstand this technique. Instead, the divots interpreted as anvil marks may be areas where wet clay was depressed by the hands during coiling or scraping. If the “paddle and anvil” technique was used on these vessels, then it was a modified technique that included paddling with the hands and a scraper rather than a rock and wooden paddle. Modern potters suggest that scraping and shaping included a certain amount of upward strike force that had the effect of thinning the walls while compacting the clay. Samples submitted for INAA source to Cordova and Picurís District clays, further supporting the contention that this type is Jicarilla in origin and developed within a nomadic ceramic tradition. 1. Ocate Micaceous vs. Peñasco Micaceous. These two types are very similar but may be distinguished based on several combined characteristics. Thin-walled, pebbly-surfaced vessels that contain large or small mica flakes on the surface and prominent scrape marks are Ocate. The wide range of sources for micaceous clay in addition to the distinctive conical form confirms that this type originates with the Apaches rather than the Pueblos. Furthermore, Peñasco Micaceous is likely derived from Ocate Micaceous. A number of Ocate sherds have been identified in excavated contexts at Picurís Pueblo. None were identified from Taos Refuse Mound III excavations dating to the early 1700s. 2. Ocate Micaceous vs. Cimarron Micaceous: Several very thin Cimarron Micaceous vessels have been identified in Lower Chama 19th-century archaeological assemblages. The thin version of Cimarron Micaceous is distinguished from Ocate based on surface finish. Thin Cimarron Micaceous vessels contain a thin fine micaceous slurry that has been lightly buffed to a waxy finish. The clay used in the slurry and in the paste is very fine and most scrape marks are obliterated. Thin Cimarron (as well as Peñasco Micaceous) have slightly thicker walls and expanding or keeled rims and squared rims rather than tapered and round rims. 3. Ocate Micaceous and Taos Micaceous: Nothing similar to Ocate Micaceous has been found in Taos assemblages examined thus far. 4. Ocate Micaceous and Tewa Micaceous: See descriptions for Tewa Micaceous above.
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Ocate Micaceous Photographs
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Photograph Comparing Ocate, Peñasco, and Cimarron Micaceous
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Cimarron Micaceous. The Cimarron Micaceous type encompasses multiple forms including large and small ollas, atole cups, large and small bowls, large deep bowls (bag-shaped ollas), pinch pots, and pipes. The most distinctive characteristic of Cimarron Micaceous that separates it from all other micaceous types is the presence of flat (cut) and sanded or polished lip profiles (with parallel sides), pie-crust or L-shaped profiles that expand to the exterior, and keeled profiles. Lip profiles tend to correspond to vessel form with keeled/internally angled lips prevalent on bowls. Bowls also may display lips that are sub-angular or tapered in profile (tapered rims are associated with a vessel type unique to the Jicarilla as described below). Although fluted rims are rare on Jicarilla ceramics, they are nonetheless present. The lips of fluted rims are typically parallel sided with squared (cut) margins. Rim tops may be sanded and polished or may exhibit a groove along the length of the lip face. The groove is the result of a potter passing their finger along the top of the rim to compact the clay and prevent the development of cracks during drying. Another characteristic of Cimarron rims is the presence of small indentations on the rim top. Expanding lips and the presence of indentations is the result of tapping the wet rim with a corn-cob or smoothing and compacting the rim with the cob. This technique was recorded by James and Dolores Gunnerson in their 1970 field notes, where they described the pottery techniques of Mrs. Sara Petago (Ollero) at the Dulce Reservation. Cimarron vessels also typically display pronounced corn-cob scrape-marks that are partially or completely obliterated through the application of a thin micaceous slip or slurry. This slurry appears to be the same clay as was used in the paste. Vessel interiors (and frequently exteriors also) are frequently smoothed by sanding and stone polishing or rag burnishing. Exterior and interior surfaces are compacted (smooth) to faceted and tend to have a mat finish or waxy luster from light polishing or buffing of the slip/slurry. A thin-walled version of Cimarron micaceous has been found in several Ollero assemblages. This vessel type is similar to Peñasco Micaceous and may be easily confused. Cimarron thin-wares include fine medium-sized jars only and are characterized by expanding rims and an extremely fine “waxy “surface appearance. Thin Peñasco Micaceous displays slightly keeled or subangular rims and has a characteristic “shimmering” surface appearance. Although Pueblo and Hispanic potters produced cooking ollas and bowls, large bagshaped ollas and small tapered-rim bowls are two vessel forms that are unique to the Jicarilla. Large bag-shaped ollas are essentially large bowls that are twice or more deep than they are wide. These vessels typically are thick-walled and coarse with minimal stone polishing or sanding, but they may also contain finer surface finishes. On coarser vessels, corn-cob scrape marks tend to be deep and pronounced. For a good example of this type see Anderson (1999:25). The small tapered-rim bowls are extremely thin-walled but are nonetheless relatively coarse. Although slipped, the surfaces are rarely sanded or polished. A third type of bowl unique to the Apaches is small, with keeled and cut rims, and is smudged and highly polished. This type of bowl may have been used for ceremonial or medicinal purposes. Pipes are unique to Jicarilla assemblages and have not been found in any Pueblo or Hispanic assemblages. Pinch pots may be distinguished from Hispanic pinch pots based on wall thickness. Jicarilla pinch pots are extremely thin walled, with squared or tapered rims. Several “fancy” bowls recovered from 19th-century Río del Oso Apache sites are covered in a micaceous slip that was mixed with red ochre. Many of these vessels also contain evidence of an appliqué or appliqué scars. Summary: See above descriptions for differences between Cimarron and Pueblo/Hispanic ceramics. In general, Cimarron Micaceous, is highly distinctive and the vessel
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form assemblage is elaborate, more so than Pueblos or Hispanics. Another characteristic of Cimarron Micaceous relates to source. The Jicarillas used all of the major source areas in the northern Río Grande, whereas settled pottery producing communities gathered clay from the most proximate source. Ongoing work with existing collections seeks to define subtle differences between the ceramic practices of individual Jicarilla bands and differences between Olleros and Llaneros. Initial analysis suggests that differences may be discernable with additional work with well-defined Apache sites. Cimarron Photographs
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Appendix 2. Characteristics of Picurís Pueblo ceramic types
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Ceramic Type



Rodarte Striated



Apodaca Gray



Period



Protohistoric/Historic (Trampas to Tewa Phase)



Historic (Trampas to Apodaca Phase)



Date Range



~ A. D. 1500-1700



A. D. 1550-1750+



Construction



Coil and scrape



Coil and scrape with blind indentations visible on some pieces



Firing Method



Reduced



Reduced and oxidized (oxidized common)



Core



Light gray to dark tan/brown



Light gray to tan



Temper



Fine quartzitic and arkosic sand with inclusions of biotite and muscovite mica common.



Fine quartzitic and arkosic sand with inclusions of biotite and muscovite mica common.



Texture



Fine gritty and friable paste.



Fine relatively dense paste.



Thickness



Rims range between 4 mm and 6.5 mm in thickness. Lower portions of vessels range between 5 mm and 7 mm.



Rims range between 5 mm and 8 mm in thickness. Lower portions of vessels range between 3.5 mm and 6 mm



Slip



A fine wash of the same clay as the rest of the vessel is A fine wash of the same clay as the rest of the sometimes discernible on external surface. vessel is sometimes discernible on one or both surfaces.



Surface Color



Dark brown/gray to black



Tan (oxidized) to light gray (reduced)



Surface Finish



Exteriors generally rough but in some instances are polished to a low mat finish. Interiors are smoothed and polished to a fine mat finish



Characterized by a very fine (light) polish usually applied to the exterior and interior of vessels (no faceting).



Form



Jars primarily



Bowls and Jars (jars more common).



Rim Type



Simple rounded to tapering lips.



Simple rounded to tapering (gracile) lips



Appendages



?



?



Decoration



None



None



Notes



Similar to Rio Grande Striated Ware, Cicuye Series with the exception of mat polished interiors and abundant paste mica in Rodarte Striated



Terminal phase of blind indented series with some Spanish influences. Similar to Tewa blind indented types and possibly Kapo Gray with the exception of abundant muscovite mica in the paste of Apodaca Gray



References



Shepard 1936; Habicht-Mauche 1988



Adler and Dick 1999
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Ceramic Type



Vadido Micaceous



Peñasco Micaceous



Period



Historic (Trampas - Apodaca Phase)



Historic (Trampas - Penasco Phase)



Date Range



A. D. 1650(1700) - 1910+



A.D. 1650(1700) - present



Construction



Coil and scrape



Coil and scrape



Firing Method



Reduced and oxidized (reduced common).



Reduced and oxidized (reduced common).



Core



Dark gray to black



Medium to dark gray to black



Temper



Coarse quartzitic and arkosic sand, mica (generally as Muscovite mica clay found with naturally occurring a natural constituent of the clay) and occasional pieces grains of quartz and feldspars. Fine micaceous clay that of quartzite up to 10mm in diameter. is laminated in cross-section.



Texture



Gritty paste with high density of coarse to very coarse Gritty pastes with moderate to high density of relatively non-plastic inclusions. fine (sand-sized) quartz and feldspar fragments. Laminated core in crossection due to high amounts of muscovite mica.



Thickness



Lower part of vessels range between 7.5 and 12.5mm. Range from 3 - 7mm with most falling below 5.5 mm at Jar rims taper to as little as 5mm. and below the rim



Slip



Thin micaceous slip applied to exterior of jars and exterior and interior of bowls.



Occasional thin wash of mica-rich clay.



Surface Color



Gray to dark gray, occasionally gold to orange



Gray to dark gray, occasionally orange



Surface Finish



Exteriors are generally rough. Interiors are smoothed Smooth to relatively rough (striated) with smoothing and polished to a fine mat finish. marks. Surfaces relatively compact.



Form



Jars with everted rims (most common). Bowls with parallel sides and flattened lip.



Jars with everted rims; bowls, and a variety of European forms during the modern period.



Rim Type



Simple rounded lips



Simple, rounded to tapering (gracile) lips



Appendages



?



Circular or flat oval handles



Decoration



None



Filigree of clay ropes, raised applique lugs during modern period.



Notes



Similar to Tewa Micaceous Slipped with the exception Similar to Cimarron Micaceous (Jicarilla) and Petaca of interior finish, exterior micaceous slip and abundant Micaceous(Chama Valley Hispanic) with the exception paste mica in Vadito Micaceous. of abundant feldspars, fine sand-sized quartzitic aplastics and rounded rims on Peñasco Micaceous



References



Dick 1965; Adler and Dick 1999



Dick 1965; Adler and Dick 1999, Gunnerson 1969; Dick 1968
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Appendix 3. List of ethnographically-recorded micaceous clay deposits
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Cultural Group Picuris Picuris Picuris



Location



Reference



North Side of Picuris Mountain on the trail from Ranchos de Spinden 1911 Taos to Picuris Three miles ENE of Vadito at the Head of Osha Canyon (Molo Dick 1990 nan na) Molo nan na Proper (Destroyed) Dick (undated map), Modern Potters



Picuris Picuris



Camino Real at the top of Picuris Mountain U.S. Hill



Gunnerson 1970 Dick (undated map), Modern Potters



Picuris Taos Taos



Canada del Barro at Apache Springs North Side of Picuris Mountain Arroyo del Alamo, on the north side of Picurís Mountain along the Camino Real trail leading to Picurís Near the head of Arroyo Hondo Canyon near trail leading from Picuris to Ranchos de Taos U.S. Hill Red Mine and Apache Mine areas near Petaca North Side of Picuris Mountain on the trail from Ranchos de Taos to Picuris Apache Sericit Mica Deposit (U.S. Hill) In the Mountains 18 miles southeast of Taos Petaca Las Truchas West (north) side of Santa Fe Canyon about a mile and a half above Santa Fe Clay bank located at San Jose, probably upstream on the Pecos River U.S. Hill Red Mine and Apache Mine areas near Petaca Pokæn fu’a’a (South of Cundiyo and Nambé in the Cañon de Chimayo) Pok æ n fuk’ o n d iwe located two miles east of the town of Petaca West (north) side of Santa Fe Canyon about a mile and a half above Santa Fe Borrega Mesa (south of Cordova) Red Mine and Apache Mine areas near Petaca Near Chamisal North side of Picuris Mountain on the trail from Ranchos de Taos to Picuris North side of Santa Fe Canyon North side of Chimayo Creek near Truchas Las Truchas North side of Santa Fe Canyon Omæ? g e ’ i ? f hu g en a ?k’ o n d iwe (Truchas Creek a mile or two southeast of Truchas town) Chimayo Valley North side of Santa Fe Canyon Red Mine and Apache Mine areas near Petaca Borrega Mesa (south of Cordova) Las Truchas



Modern potters Parsons 1936; Spinden 1911 Ellis 1962



Taos Taos Taos Jicarilla Jicarilla Jicarilla Jicarilla Jicarilla Jicarilla Jicarilla Jicarilla Jicarilla Northern Tewa Northern Tewa Northern Tewa Northern Tewa Northern Tewa San Ildefonso San Ildefonso San Ildefonso San Ildefonso San Ildefonso San Ildefonso San Juan Santa Clara Santa Clara Hispanics Hispanics Hispanics
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Modern potters Modern potters Modern potters Parsons 1936; Spinden 1911 Dick 1990 Opler 1971 Anonymous 1974 Gunnerson 1970; Schroeder 1974 Harrington 1916 Bender 1974; Carrillo 1997 Modern potters Modern potters Harrington 1916 Harrington 1916 Harrington 1916 Modern potters Modern potters Spinden 1911 Spinden 1911 Spinden 1911 Spinden 1911 Guthe 1925 Guthe 1925 Harrington 1916 Hill and Lange 1982 Hill and Lange 1982 Modern potters Modern potters Carrillo 1997



Appendix 4. UTM coordinates and proveniences for raw clay samples and archaeological sites included in the study.



155



Appendix 5. Topographic maps showing locations of clay source samples (Petaca and Cordova-Truchas districts)
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Appendix 6. List of Picurís Pueblo ceramic samples with associated site proveniences and coded characteristics
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TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) Picuris Pueblo Picuris Pueblo Picuris Pueblo TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) Las Trampas Las Trampas Las Trampas TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo)



S386 S387 S388 S389 S390 S391 S392 S393 S394 S395 S396 S397 S398 S399 S400 S571 S572 S573 S582 S583 S584 S585 S586 S587 S588 S589 S590 S649 S650 S651 S999 S1000 S1001 S1002



Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris



Site



SherdID Valley 65P-330 65P-335, Lv 102 65P-333 65P-330 Unk 65P-328 General Area II Fea 66 Area VI, Fea 108, Lv 3 Area VII, Fea 150, Lv 3 General I6, Fea 122, Lv 1 General General General Ethnographic Sherd, Juanita Martinez Ethnographic Sherd, Juanita Martinez Ethnographic Sherd, Juanita Martinez General General General Area VI, Fea 16, Lv 4 General Area VI, Fea 16, Lv 2 General General General General General General Area VI, Fea 157, Lv 2 Area VI, Fea 157, Lv 2 Area VI, Fea 195, Lv 1 Area VI, Fea 195, Lv 1



Provenience Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Hispanic Hispanic Hispanic Pueblo Pueblo Pueblo Pueblo



Picuris Picuris San Juan/Tesuque Picuris Picuris Picuris Apache Picuris Nambe? Picuris Apache Apache Apache Picuris Picuris Picuris Picuris Picuris Picuris Picuris/Apache Apache Tewa Picuris Picuris Picuris Picuris Picuris Hispanic? Hispanic? Picuris Picuris Picuris Picuris/Apache Picuris



Site Type Cultural Group Vadito Micaceous Vadito Micaceous Tewa Micaceous Slipped Vadito Micaceous Vadito Micaceous Vadito Micaceous Ocate Micaceous Penasco Micaceous Tewa Micaceous Slipped Vadito Micaceous Ocate Micaceous Ocate Micaceous Ocate Micaceous Vadito Micaceous Vadito Micaceous Penasco Micaceous Penasco Micaceous Penasco Micaceous Vadito Micaceous Penasco/Cimarron Cimarron Micaceous Tewa Micaceous Penasco Micaceous Penasco Micaceous Vadito Micaceous Vadito Micaceous Vadito Micaceous Las Trampas Black Ware Las Trampas Black Ware Rodarte Striated Blind Indented, Apodaca Gray Rodarte Striated Penasco/Cimarron Rodarte Striated



Sherd Type
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S386 S387 S388 S389 S390 S391 S392 S393 S394 S395 S396 S397 S398 S399 S400 S571 S572 S573 S582 S583 S584 S585 S586 S587 S588 S589 S590 S649 S650 S651 S999 S1000 S1001 S1002



Molo nan na Cieneguilla Taos Borrego Mesa Molo nan na Borrego Mesa Probable Molo nan na Borrego Mesa Molo nan na Borrego Mesa Cieneguilla Taos Camino Real Probable Cordova District Cieneguilla Taos Cieneguilla Taos Cieneguilla Taos Molo nan na Molo nan na Molo nan na Not Run Cieneguilla Taos Not Run Borrego Mesa Camino Real Molo nan na Not Run Not Run Not Run Not Run Not Run Not Run Not Run Not Run Picuris District Molo nan na



SherdID Source 2 2 2 2 3 4 2 2 1 1 2 3 1 2 2 5 1 5 1 5 1 1 3 2 1 1 1 2 2 1 1 1 5 1



Vessel Portion 16 5 16 16 5 2 4 2 3 5 6 6 2 4 4 0 6 0 16 0 2 1 3 4 16 5 16 4 4 16 2 2 0 2



Shape Category 1.86 1.35 1.36 2.18 1.83 3.3 2.47 4.26 1.52 2.21 0 0 4.82 1.76 1.84 0 0 0 3.98 0 3.54 3.8 1.23 2.22 1.29 3.98 2.28 2.49 1.78 3.45 3.34 2.59 0 3.53



Neck Length (cm) 6.8 6 5.2 6.2 5.4 0 4.2 4.9 4.5 3.43 3.1 4 3.9 6.2 5.2 0 2.6 0 5.7 0 6.3 4 5.5 5.5 6.2 5.7 5.3 4.7 4.5 6.3 5.9 5.7 0 4.8



Lip Thickness (mm) 8.2 7 7.2 7.3 6.9 7.7 3.2 5.2 5.5 6.5 2.3 4.6 2.7 6.9 5.1 0 2.7 0 5.2 0 5 4.7 4.8 5.6 7.2 5.2 7.6 5.9 5.6 6.4 5.7 6.9 0 4.8



Rim Thickness (mm) 22 37 17 24 0 0 24 25 0 0 0 15 19 35 0 0 7 0 21 0 23 17 0 29 0 39 0 25 27 15 0 0 0 32



Rim Diameter (cm) 12 5 10 11 0 0 5 7 0 0 0 6 5 5 0 0 8 0 17 0 4 5 0 7 0 5 0 10 12 5 0 0 0 5



Rim %



6.55 8.3 3.89 6.47 7.62 4.3 3.66 7.29 2.7 2.24 2.7 5.69 4.85 3.56 3.14 0 2.51 0 4.73 3.97 3.52 3.93 8.42 6.37 4.34 3.9 4.5 4.56 3.25 3.51 4.52 2.51 2.87 3.55



Height (cm)
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S386 S387 S388 S389 S390 S391 S392 S393 S394 S395 S396 S397 S398 S399 S400 S571 S572 S573 S582 S583 S584 S585 S586 S587 S588 S589 S590 S649 S650 S651 S999 S1000 S1001 S1002 8.98 5.31 6.88 9.33 6.02 2.81 4.29 6.35 2.99 3.42 2.21 3.57 4.6 4.88 5.9 0 1.98 0 10.88 5.47 3.83 4.63 4.61 7.13 3.71 7.76 5.75 9.53 12.33 3.63 3.64 2.12 3.34 4.77



SherdID Length (cm) 5 5 5 5 5 0 12 13 12 2 12 12 12 5 5 0 13 0 5 0 1 12 5 1 5 5 5 12 12 5 13 13 0 1



Rim Form 1 1 1 1 1 6 1 1 1 6 0 5 1 1 1 0 0 0 1 0 1 6 1 1 1 1 1 1 1 1 1 1 0 1



Neck Form Orange Black Orange Black Black Black Tan Orange Tan Orange Black Orange Orange Black Black Tan Black Black Orange Orange Orange Orange Black Black Black Orange Black Black Black Black Orange Black Black Black Black Black Tan Black Black Black



Color 9 9 11 9 9 4 4 4 7 7 4 4 4 9 9 6 6 6 9 4 5 4 4 6 9 9 9 9 9 9 9 9 4 9



Interior Finish 10 10 4 10 10 4 4 4 7 4 4 4 4 10 10 7 7 7 10 4 5 4 6 6 10 10 10 3 3 10 8 10 4 10



Exterior Finish 10 10 4 10 10 0 4 4 7 4 4 4 4 10 10 7 7 7 10 0 5 0 4 6 10 10 10 3 3 10 8 10 0 10



Lip Finish Micaceous, coarse Micaceous, coarse Arkosic Sands, muscovite common Micaceous, coarse Arkosic Sands, muscovite common Micaceous Micaceous Micaceous Arkosic Sands, muscovite and biotite common Micaceous, coarse Micaceous Micaceous Micaceous Micaceous, coarse Micaceous, coarse Micaceous Micaceous Micaceous Micaceous, coarse Micaceous Micaceous Micaceous Micaceous Micaceous Micaceous, coarse Micaceous, coarse Micaceous, coarse Micaceous, coarse with quartzite dominant Micaceous, coarse with quartzite dominant Arkosic Sands, muscovite and biotite common Arkostic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite common Micaceous Arkosic Sands, muscovite and biotite dominant



Temper/Aplastics
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TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) TA-111 (Picuris Pueblo) Picuris Pueblo



S1003 S1011 S1016 S1023 S1026 S1029 S1030 S1031 S1032 S1035 S1038 S1039 S1042 S1049 S1050 S1051 S1052 S1053 S1054 S1055 S1057 S1058 S1136 S1137 S1138 S1139 S1140 S1141 S1147 S1148 S1149 S1181



Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris



Site



SherdID Valley Area VI, Fea 195, Lv 1 Area II, Fea 66, Surface Area II, Fea 66, Surface Area II, Fea 66, Lv 3 Area II, Fea 66, Surface Area II, Fea 66, Lv 2-7 Area II, Fea 66, Lv 2-7 Area II, Fea 66, Lv 2-7 Area II, Fea 66, Lv 2-7 Area II, Fea 66, Lv 2-7 Kiva P, Lv 7 Kiva P, Lv 7 Kiva P, Lv 7 Area VI, Fea 132, Lv 2 Area VI, Fea 127, Lv 3 Area VI, Fea 14, Lv 5 Area VI, Fea 14, Lv 5 Area VI, Fea 14, Lv 5 Area VI, Fea 14, Lv 5 Area VI, Fea 14, Lv 5 Area VI, Fea 14, Lv 5 Area VI, Fea 16, Lv 3 Convento SE Trash Mound Convento SE Trash Mound Convento SE Trash Mound Convento SE Trash Mound Convento SE Trash Mound Convento SE Trash Mound Area II, Fea 66, Surface Area V, Fea 5 Martinez House Excavations Ethnographic Sherd, unattributed



Provenience Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo Pueblo



Picuris Apache Apache Apache Picuris Picuris Picuris Apache Picuris Picuris/Apache Picuris Picuris Apache Picuris Picuris Picuris Picuris Picuris Picuris Picuris San Juan/Tesuque Picuris Picuris Picuris Picuris Picuris Picuris Picuris Picuris Apache Apache Picuris



Site Type Cultural Group Blind Indented, Apodaca Gray Cimarron Micaceous Ocate Micaceous Ocate Micaceous Penasco Micaceous Penasco Micaceous Vadito Micaceous Ocate Micaceous Penasco Micaceous Penasco/Cimarron Rodarte Striated Rodarte Striated Ocate Micaceous Blind Indented, Apodaca Gray Rodarte Striated Rodarte Striated Rodarte Striated Rodarte Striated Rodarte Striated Rodarte Striated Tewa Micaceous Slipped Penasco Micaceous Rodarte Striated Blind Indented, Apodaca Gray Blind Indented, Apodaca Gray Blind Indented, Apodaca Gray Blind Indented, Apodaca Gray Blind Indented, Apodaca Gray Penasco Micaceous Ocate Micaceous Cimarron Micaceous? Penasco Micaceous



Sherd Type
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S1003 S1011 S1016 S1023 S1026 S1029 S1030 S1031 S1032 S1035 S1038 S1039 S1042 S1049 S1050 S1051 S1052 S1053 S1054 S1055 S1057 S1058 S1136 S1137 S1138 S1139 S1140 S1141 S1147 S1148 S1149 S1181



Not Run Sunnyside Mine Borrego Mesa Molo nan na Probable Cieneguilla Taos Cieneguilla Taos Unk Source 1 U. S. Hill Borrego Mesa Probable Cieneguilla Taos Unk Source 1 Cieneguilla Taos Unk Source 2 Not Run Not Run Sunnyside Mine Picuris District Picuris District Picuris District Not Run Not Run Not Run Not Run Picuris District Molo nan na Picuris District Picuris District Picuris District Picuris District Picuris District Cieneguilla Taos Molo nan na Borrego Mesa U. S. Hill Camino Real



SherdID Source 2 1 2 5 2 2 2 1 2 6 1 2 4 2 2 1 2 1 2 2 3 7 2 1 2 2 2 1 5 5 5 3



Vessel Portion 16 4 2 0 1 2 16 3 3 0 5 2 1 16 16 2 16 2 4 4 5 6 2 3 4 5 16 3 0 0 0 3



Shape Category 1.94 1.8 3.41 0 3.13 3.11 1.7 1.98 2.7 0 3.61 2.76 3.11 1.13 2.49 3.64 3.11 2.51 2.17 1.76 3.3 1.06 3.2 2.1 1.78 0 1.44 1.83 0 0 0 2.04



Neck Length (cm) 4.1 4.6 3.1 0 3.8 4.1 4.2 3.8 4.8 0 5.4 4.7 0 4.1 5.4 5.6 5 5.7 5.3 3.5 7.1 3.4 5 4.3 4.2 5 4.5 5 0 0 0 3.8



Lip Thickness (mm) 5.7 4.2 3.8 3 4.6 4.4 5 4.7 4.8 0 5.9 5.9 3.1 5.5 5.5 5.5 5.7 5.8 5.9 5.6 6.8 5.4 5.8 4.8 5.1 6 4 4.7 0 0 0 4



Rim Thickness (mm) 22 21 20 0 15 21 16 15 0 0 27 0 13 16 24 32 22 26 21 28 35 11 24 19 27 29 15 17 0 0 0 11



Rim Diameter (cm) 14 5 8 0 20 11 11 8 0 0 5 0 12 10 25 7 16 8 6 6 10 23 6 8 6 7 10 8 0 0 0 12



Rim % 5.45 2.5 4.44 3.92 6.37 5.9 3.75 3.62 4.08 7.72 3.61 6.25 6.67 4.61 4.4 4.19 5.53 3.58 3.71 3.41 5.13 6.15 4.24 2.67 3.49 4.8 3.26 2.67 5.73 2.61 4.3 9



Height (cm)
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S1003 S1011 S1016 S1023 S1026 S1029 S1030 S1031 S1032 S1035 S1038 S1039 S1042 S1049 S1050 S1051 S1052 S1053 S1054 S1055 S1057 S1058 S1136 S1137 S1138 S1139 S1140 S1141 S1147 S1148 S1149 S1181 9.14 3.45 4.65 4.98 8.57 6.78 5.87 4.04 1.82 14.52 5.24 5.6 6.9 6.62 16.1 7.07 15.12 8.54 6.71 3.76 10.87 8.48 3.77 4.95 4.49 7.36 4.63 4.44 5.26 2.66 2.2 4.38



SherdID Length (cm) 5 11 12 0 12 12 5 12 5 0 12 12 0 12 5 12 12 12 5 12 5 12 12 12 12 12 12 12 0 0 0 5



Rim Form 1 1 1 0 1 1 1 1 1 0 6 1 0 2 1 1 1 1 1 1 6 1 1 1 1 5 1 1 0 0 0 1



Neck Form Black Black Black Tan Black Black Black Black Black Black Black Black Black Tan Black Black Black Black Black Black Red Black Black Tan Tan Tan Tan Orange Black Black Black Black Orange



Color 9 7 4 4 4 5 9 4 5 4 9 9 4 9 9 9 9 9 9 9 7 4 9 9 9 9 9 9 4 4 4 6



Interior Finish 10 5 4 4 4 5 5 4 5 4 10 10 4 8 10 10 10 10 10 10 7 4 10 8 8 8 8 8 6 4 4 7



Exterior Finish 10 5 4 4 4 5 5 4 5 0 10 10 0 8 10 10 10 10 10 10 7 4 10 8 8 8 8 8 0 0 0 7



Lip Finish



Micaceous, coarse Micaceous Micaceous Micaceous Micaceous Micaceous Micaceous Micaceous Micaceous Micaceous Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite common Micaceous Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite dominant Arkosic Sands, muscovite and biotite dominant Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite dominant Arkosic Sands, muscovite and biotite dominant Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite common Micaceous Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite common Arkosic Sands, muscovite and biotite dominant Micaceous Micaceous Micaceous Micaceous



Temper/Aplastics



Appendix 7. Raw geochemical data for samples included in the study
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Appendix 8. Map showing locations of archaeological sites included in this study.
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