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    Chapter 13   
 Towards the Reconstruction of the Ritual 
Expressions of Societies of the Early Ceramic 
Period in Central Chile: Social and Cultural 
Contexts Associated with the Use of Smoking 
Pipes       

       María     Teresa     Planella     ,     Carolina     A.     Belmar     ,     Luciana     D.     Quiroz     , 
    Fernanda     Falabella     ,     Silvia     K.     Alfaro     ,     Javier     Echeverría     , 
and     Hermann     M.     Niemeyer    

13.1           Introduction 

 Smoking and sniffi ng activities and the general consumption of psychoactive 
substances are a widespread practice among North, Meso, and  South America  n 
Native peoples (Dougherty  1972 ;    Haberman  198 4; Schultes and Hofmann  1979 ; 
Wilbert  1987 ). Characteristics of the substances and their uses have been described 
in northern  Chile   by several authors (Berenguer  2001 ; Chacama  2001 ; Echeverría 
and Niemeyer  2013 ; Hermosilla  2001 ; Llagostera  2001 ; Torres  1998 ,  2001 ), in the 
central region of Chile by  Planella et al. (2005–2006) , and the southern part of the 
country by Aldunate ( 2002 –2003) and Olivos ( 2004 ). 
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 In  Chile  , artifacts associated with the consumption of psychoactive substances 
have been found to vary both spatially and temporally (Fig.  13.1 ). Although smok-
ing pipes were gradually substituted by snuffi ng trays in the Atacama Desert of 
northern Chile during the late Formative period (ca. 200 AD; Torres  1996 ), pipes 
were the main artifacts used in other areas including: semi-arid northern Chile (El 
 Molle culture  : 0–800 AD; Niemeyer et al.  1989 ,  1998 ), central Chile (Early 
Ceramic communities: 200 BC–200 AD;  Bato culture  : 200–1200 AD and  Llolleo 
culture  : 300–1300 AD; Falabella et al.  2001 ; Falabella et al.  2014 ; Planella et al. 
 2000 ), and southern Chile (Pitrén Complex: 500–1400 AD; Quiroz et al.  2012 ; 
Planella et al.  2012a ). Both types of artifacts (pipes and trays) have been found in 
the trans-Andean territories and in northwestern  Argentina   (Capparelli et al.  2006 ; 
Fernández Distel  1980 ; Fernández Distel et al.  1999 ; Pochettino et al.  1999 ). 
Pipes have been found in more southerly locations in Argentina as well (Lagiglia 
 1991 ,  1992 ).

   In central  Chile  , archaeological fi ndings have suggested that pipe smoking was 
an important part of the cultural traditions of prehispanic peoples during the  Early 
Ceramic Period   (300 BC–1300 AD). Smoking pipes are ubiquitous during this time 
at most residential sites, yet they tend to be found in small quantities at any one site. 
They are, however, abundant at our main study site, La Granja. After this period, 
pipes disappeared or notably decreased in the archaeological record (Cornely  1966 ; 
Falabella et al.  2001 ; Niemeyer et al.  1989 ,  1998 ; Planella et al.  2000 ; Quiroz and 
Sánchez  2005 ; Reyes et al.  2003 –2004; Westfall  1993 –1994). In this region, smok-
ing pipes were frequently used within the Bato and  Llolleo culture  s. Important 
socioeconomic changes occurred during these times among these communities, par-
ticularly among the Llolleo groups. These changes led to permanent settlements, 
horticultural practices, and the development of ceramics with complex decorations 
such as phytomorphic,  anthropomorphic  , and zoomorphic motifs, as well as a vast 
set of regional interactions and ritual activities (Falabella and Stehberg  1989 ; 
Falabella et al.  2008 ; Planella and Tagle  1998 ; Planella et al.  2005–2006 ; Sanhueza 
et al.  2003 ; Sanhueza and Falabella  2009 ). 

 The fragmented state of information on smoking pipes and the disaggregated 
spatial evidence of smoking activities during the  Early Ceramic Period   of central 
 Chile   have produced a rather incomplete picture of the  Smoking Complex   as it has 
been approached by Springer ( 1981 ), Planella et al. ( 2000 ), and Falabella et al. 
( 2001 ). It is diffi cult to empirically approach the social processes sustaining non- 
tangible subjects such as beliefs, in spite of their important role in the cohesion of 
human populations. However, the study of the Smoking Complex is beginning to 
show its importance in the understanding of this abstract dimension of social rela-
tions during this period. 

 Our research is focused on redefi ning the  Smoking Complex   in central  Chile   and 
neighboring regions during the  Early Ceramic Period  . Here, we explain the material 
elements that compose this Smoking Complex, and consider stylistic and techno-
logical features of pipes. We also seek to identify the psychoactive and aromatic 
plants that were consumed. We discuss the hypothesis that one site, La Granja, 

M.T. Planella et al.
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  Fig. 13.1    Map of semi-arid, central and southern regions of  Chile  , showing the Molle Culture, La 
Granja  Smoking Complex   and Pitrén Complex areas       
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which has a particularly large pipe assemblage, was a social aggregation site. Our 
approach has been multidisciplinary and integrates archaeological, archaeobotani-
cal, chemical, physical, and morphotechnological studies.  

13.2     Pipes and Tobacco at La Granja 

 Archaeological studies have shown that most  Early Ceramic Period   sites in central 
 Chile   yield fragments of smoking pipes in very low numbers (fi ve or fewer). This 
has led to the idea that sites with large numbers of smoking pipes correspond to 
special places, where social gatherings for people from distant areas took place 
(Castro and Adán  2001 ; Falabella et al.  2014 ). The La Granja site (ca. 500–1000 AD) 
in the Cachapoal Valley of central Chile is one of them. The site has an exception-
ally high number of pipe fragments ( n  = 787) and variety of pipe styles that were 
found associated with decorated drinking vessels. Additionally, other artifacts 
related to the process of smoking were documented, such as small grinding stones 
and pestles, which were used to process tobacco leaves (Fig.  13.2 ). The large assem-
blage of pipes and processing implements suggests the existence of a  Smoking 
Complex  . Furthermore, such a Complex would have been an integral part of cere-
monial and ritual activities of horticultural groups (Falabella et al.  2001 ; Planella 
et al.  2000 ).

  Fig. 13.2    Paraphernalia associated with the  Smoking Complex  : ( a ) lithic pestle; ( b – c ) ceramic 
pestles; ( d ) small handstones; ( e – i ) small grinding stones or micromortars; ( j ) wooden stick found 
inside a smoking pipe tube. Bar scale: 1 cm       

 

M.T. Planella et al.



235

   The La Granja site covers approximately 2.5 km 2  and contains distinct areas used 
for domestic activities and ceremonial practices; two human burials were also found 
(Planella et al.  2000 ). The presence of semi-buried stone structures of oval, circular, 
and lineal shapes is noteworthy (Fig.  13.3 ). Early historical documents (Planella 
 1988 ) point to the area where La Granja is located as a possible place of native 
Indian gatherings ( junta de indios ) thus suggesting it also might have been a promi-
nent site in the context of smoking activities in the more recent past.

   Regional gatherings of Native peoples have been mentioned during the Hispanic 
conquest of  Chile  . They are described as places where indigenous people performed 
rites and ceremonies (Valdivia, Pedro de 1545/ 1960 ; Vivar, Gerónimo de  1558/1979 ). 
Spanish conquerors looked upon these rituals as mere drinking activities. The use of 
smoke and tobacco in smoking pipes in different types of rituals began to be men-
tioned in the seventeenth century by Núñez de Pineda and Bascuñán ( 1663/1984 ) 
and thereafter by several authors (Medina  1898 ; Molina 1788/ 2000 ; de Rosales 
 1877–1878 ). Reports emphasizing social organization and contexts linked to 
tobacco use during various ceremonies performed by  Mapuche   groups from south-
ern Chile are known since the beginning of the twentieth century (Cooper  1949 ; 
Faron  1964 ; Guevara  1911 ; Guevara and Oyarzún  1912 ; Gusinde  1917 ; Hilger 
 1957 ; Housse  1940 ; Latcham  1924 ,  1936 ). 

 The probable use of La Granja as a regional gathering site opened the interesting 
possibility of studying, at a single site, objects related to the  Smoking Complex   

  Fig. 13.3    Semi-buried 
oval, circular, and lineal 
shaped stone structures at 
La Granja site       
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produced by these groups. Moreover, the archaeological collection is well defi ned, 
described, catalogued, and preserved; the objects are associated with well- 
documented contexts from excavations that have been carefully and thoroughly 
described (Ciprés Consultores  2002 ; Planella et al.  1994–1996 ). Hence, a reap-
praisal of cultural materials from this site following the concept of collection-based 
archaeology (Lemp et al.  2008 ; Seguel and Ladrón de Guevara  1997 ) was under-
taken. Collection-based archaeology studies rely on curated collections that are 
deposited in museums instead of excavating new sites. In the following sections, we 
summarize the results of our multidisciplinary research, including investigations of 
morphotechnological traits, raw material variability, and archaeobotanical and 
chemical studies. We then discuss what they reveal about the Smoking Complex. 

13.2.1     Morphotechnological Studies 

 A total of 787 ceramic pipe fragments 1  were analyzed from the La Granja site. The 
most frequent type of smoking pipe found in  La Granja is the “  inverted T” pipe 
(Fig.  13.4a ), which has a central bowl and two mouthpieces in opposing directions 
(Table  13.1 ). Different parts of the pipes were recovered: stems, mouthpieces, and 
bowls. Open stems with a longitudinal perforation and mouthpieces predominate 
the pipe assemblage (87.3 %,  n  = 687). Only seven non-perforated stems (0.9 %) 
and only two partially perforated stems were documented. One hundred and twenty 
seven open stems and mouthpieces have the complete bowls or parts thereof still 
attached, and 15 specimens have the whole bowl and the two open stems. Their 
overall size is diffi cult to determine because the assemblages are highly fragmented. 
Nevertheless, stem length (the length between the bowl and the end of the mouth-
piece) is highly variable, with lengths ranging in excess of 90 mm to only 15 mm.

     The form of stems and their mouthpieces can be cylindrical (42.3 %), conic 
(28 %), subconic (23.6 %), curved (5.7 %), irregular (0.2 %), or spiraled (0.2 %). The 
cross section is predominantly circular (95.5 %); very few fragments have ellipsoidal 
(2.6 %), subrectangular (1.2 %), subtriangular (0.4 %), and oval sections (0.4 %). 
Most pipes have cylindrical stems and circular cross sections, whereas only six have 
fl attened conical stems (0.8 %) and three subrectangular or ellipsoidal sections 
(0.4 %). These latter fragments could belong to another type of pipe, different from 
the “inverted T” pipes, but this has yet to be determined with certainty (Fig.  13.4b ). 

 Another type of pipe identifi ed at La Granja is the “   fi sh tail” pipe, so called 
because the stem opposite to the mouthpiece looks like a caudal fi n (Fig.  13.4c ). 
This pipe type is represented at this site by only two fragments, a closed stem and a 
stem with one closed end; both are conical with an elliptical section. These pipes 
display a short handle whose length fl uctuates between 20 and 40 mm. There are 
few records of “fi sh tail” pipes within the Early Ceramic contexts in central  Chile  , 

1   The La Granja fragments cannot be pieced together; therefore, each fragment most likely repre-
sents one whole pipe. 
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and they are usually associated with Bato groups (Rivas and González  2008 ; 
Sanhueza et al.  2003 ). Finally, a third type of pipe is the “vertical pipe” (Fig.  13.4d ), 
represented at La Granja by only one specimen. This type has been described mainly 
in central-western  Argentina   (Lagiglia  2005 ). 

 Most pipes have polished surfaces (79 %,  n  = 622), and 15.1 % ( n  = 119) have 
smoothed surfaces. One hundred and thirty seven display some type of decoration: 
modeled, red slip, incising, modeled and incised, specular hematite, slip and model-
ing, red slip and incising, and black paint (Table  13.1 ). Some of the most frequent 
decorative motifs are: (a) two modeled bulges located in the base of the bowl 
( n  = 37), or one bulge on the stem ( n  = 12), some of them with a linear incision 

  Fig. 13.4    Types of smoking pipes from La Granja site in central  Chile  : ( a ) inverted “T” type, ( b ) 
fl attened tube, ( c ) fi sh tail type, ( d ) vertical pipe       
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( n  = 4); (b) red slip applied over the whole piece ( n  = 40), or specular hematite over 
red slip, or on the surface of the pipe; (c) incised motifs which include a spiraled 
continuous line (26.3 %), chevrons (23.7 %), angles (13.2 %), short oblique parallel 
lines (10.5 %), a stepped motif (5.3 %), and random lines (5.3 %) (Fig.  13.5 ). It is 
notable that while the decorative techniques used for smoking pipes are similar to 
those applied to ceramic vessels by Llolleo groups, the motifs are totally different.

13.2.2        Analysis of Raw Materials 

 Even if the extraordinary number of smoking pipes and associated elements suggest 
that special social and ceremonial activities were being performed at La Granja, the 
notion that people from different settlements within the region aggregated at the site 
still needed archaeological confi rmation. Thus, raw material analyses were designed 
to test the hypothesis that La Granja was a social aggregation site. We assumed that 
pipes were manufactured at the residential sites where the people who owned them 
lived, and that raw materials were collected near these places. If this were true and 
people from different settlements carried pipes to La Granja, cultural and geograph-
ical provenience should be refl ected in distinctive paste and chemical groups. If 
pipes were found to be made of raw materials from different areas, this would sup-
port the hypothesis that La Granja was a socially signifi cant site and enhance our 
understanding of smoking behavior. Such fi ndings would also provide valuable 
information about social networks, cohesion, and organization. 

 Thus, one line of research has been ceramic paste analysis of the smoking pipes. 
Previous work in the region has shown that pottery manufacture is a community 
based, non-specialized industry, and that cultural groups can be distinguished 
according to paste preparation traditions (Sanhueza  2004 ). Paste inclusions also 
provide information about distinct geomorphological deposits in this region, mainly 
distinguishing between volcanic and intrusive formations, and locations of sand col-
lection derived from them (Falabella et al.  2013 ). 

 In our study, sections of 569 (73.2 %) of the La Granja specimens were analyzed 
with a binocular microscope under 10–40× magnifi cation, and classifi ed into six 
paste groups according to physical attributes (color, form, size, and density) of inclu-
sions. All groups are sand tempered, with igneous rocks as the main component. To 
help determine source provenience, classifi cations were made according to the two 
broad geomorphological features in the area: volcanic and intrusive rocks. Volcanic 
paste groups (V, VB, and VGr) are characterized by mafi c-intermediate rock frag-
ments (andesite, basalt). They differ in the amount of mafi c vs. leucocratic inclusions; 
paste groups are medium-to-fi ne grained. Volcanic paste groups have a composition 
similar to sands in the rivers that fl ow from the  Andes   Mountains that could have been 
added as temper. An intrusive paste group (Gr) is characterized by the presence of 
granite rock fragments associated mainly with quartz and feldspars. Temper sizes 
range from fi ne to very fi ne or heterogeneous. Granites are mainly available in the 
Coastal Range, west of our study area. Paste group B has mainly white inclusions 
with heterogeneous grain size, probably derived from intrusive rocks. 

13 Towards the Reconstruction of the Ritual Expressions of Societies of the Early…
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 Three hundred and twenty pipes (56.2 %) seem to be part of the Llolleo tradition 
due to their volcanic inclusions and a modal size distribution. Additionally, 227 
(39.9 %) show similarities with Bato manufacturing traditions. The fi nal 22 pipes 
exhibit unique characteristics (3.9 %). Preliminary results show that pipes were 

  Fig. 13.5    Motifs and techniques of decoration in pipes from La Granja site in central  Chile  . ( a ) 
two modeled bulges; ( b ) one modeled bulge with incision; ( c ) one modeled bulge; ( d ) incised, 
spiraled, and continuous lines; ( e ) incised chevrons; ( f ) incised angles within a band; ( g ) short 
oblique incised lines; ( h ) random incised lines; ( i ) two superimposed incised stepped motifs       
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manufactured with similar raw materials as associated pottery, suggesting that both 
kinds of artifacts could have been produced by the same artisans and in the same 
places, the main difference being a measurable decrease in temper density in the 
paste preparation for ceramic pipes. These results are inconclusive regarding the 
hypothesis of La Granja being a social aggregation site, a point that we elaborate 
further in the discussion.  

13.2.3     Archaeobotanical Studies 

 Ethnographic and historic data indicate that tobacco played an important role in 
Native ceremonies in  Chile  . Studies by Foerster ( 1995 ) and Foerster and Gundermann 
( 1996 ) contain detailed descriptions of the social and ritual structures of healing 
ceremonies ( machitún ) and prayer ceremonies ( nguillatún ), where the use of smoke 
is also mentioned. Ethnohistorical and ethnographical accounts also describe the use 
of mixtures of tobacco with various adjuvant plants such as maqui (  Aristotelia 
chilensis    Mol.), boldo (  Peumus boldus    Mol.), pitra (  Myrceugenia exsucca    DC.) Berg, 
molle (  Schinus latifolius    Gill. ex Lindl.), calafate (  Berberis buxifolia    Lam.), and wild 
potato (  Solanum  spp  .) (Capparelli et al.  2006 ; Cooper  1949 ; Erize  1987 ; Guevara 
 1911 ; Guevara and Oyarzún  1912 ; Housse  1940 ; Latcham  1936 ; Martinic  1991 ; 
Serrano  1934 ). The accounts also describe the use of psychoactive plants such as 
tupa ( Lobelia tupa  L.) (Schultes and Hofmann  1979 ) and latué ( Latua pubifl ora  
(Griseb.) Phil.) (Plowman et al.  1971 ), independently of tobacco. Based on the varia-
tion of smoke plant use revealed in these studies, it was deemed important to investi-
gate what kinds of substances were consumed in the smoking pipes at La Granja. The 
study of the substances consumed in the smoking pipes was conducted using archaeo-
botanical analysis, focusing on microscopic remains recovered from use residues, 
and chemical studies employing mass spectrometry identifi cation methods.  

13.2.4     Microscopic Remains Reference Collection 

 A reference collection of relevant plant materials was constructed, which focused 
on assembling diagnostic microscopic remains. This was a necessary step in our 
effort to identify the variety of  Nicotiana  species available in  Chile   as well as 
those mentioned in ethnohistorical and ethnographical literature as adjuvant and 
psychoactive plants used independently of tobacco. 

 The microscopic remains reference collection of  Nicotiana  species native to 
 Chile   includes 11 different species:  N. acuminata  (Graham) Hook.,   N. cordifolia    
Phil.,   N. corymbosa    Remy,   N. linearis    Phil.,   N. longibracteata    Phil.,   N. miersii    
Remy,   N. noctifl ora    Hook.,   N. paucifl ora    Remy,   N. petunioides    (Griseb.) Millán, 
  N. solanifolia    Walp., and   N. undulata   . Five of the specimens, from the northern 
semi- arid region, were collected as entire plants, which allowed for the study of 
remains of all anatomical plant parts. Five other samples consisted of leaf fragments 
and came from the Universidad de Concepción’s herbarium. The two remaining 
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incomplete specimens have been gathered in the Metropolitan and Atacama 
regions of Chile. Also included in the analysis were trichomes in epidermal slices 
of the leaves, stems, fruits, and fl owers from  N. acuminata ,  N. miersii ,   N. glauca   , 
 N. linearis , and  N. solanifolia . Tobacco was deemed one of the most probable 
plants in the context of smoking not only because of the historical accounts but 
also because charred and desiccated seeds of the native species,  N. corymbosa  
(Planella et al.  2012b ), have been recovered from cultural deposits of the Early 
Ceramic period component of Las Morrenas 1 rock shelter site in central Chile 
( Planella et al. 2005 ). Although no pipes or pipe fragments were recovered from 
that site, this fi nding demonstrates the availability of this species to the social 
groups inhabiting central Chile during this period. The reference collection of aro-
matic plants was built upon Planella et al.’s ( 2009 ) previous work. Species of the 
families Anacardiaceae, Campanulaceae, Desfontainaceae, Elaeocarpaceae, 
Fabaceae, Gomortegaceae, Lauraceae, Monimiaceae, Poaceae, and Solanaceae 
were included due to ethnographic references of their use. 

 The fi rst plant microscopically characterized was   N. miersii   . Our studies include 
component characterization of the leaves, stems, fruits, and fl owers of the plant. An 
assessment of the range of variation and potential diagnostic properties of the 
microscopic remains associated with the different anatomical parts provided the 
foundation for our approach with other species that have only been partially studied. 
For example, we found that the distribution and presence of redundant starch grains 
is associated with stems rather than leaves, because of their abundance, and the 
conspicuous starch grains of the genus are more frequent and bigger in leaf tissue. 

 Using the multiple microfossil analysis method (Coil et al.  2003 ), 2  we examined 
the microfossil assemblage of each anatomical part of each species, and then com-
bined the results to create a more comprehensive picture of the species’ overall 
microfossil assemblage. At the genus level, we observed that the leaves exhibited 
trichomes, diagnostic storage starch grains, along with double, triple, and multiple 
compound starch grains. We also noted the presence of small single redundant 
starch grains, conductive tissue cells, crystals (prismatic, sand), tracheids, epidermal 
tissue cells, and spongy and palisade parenchymal cells. The stems displayed 
trichomes, reticulated, stepped or spiraled pattern conductive tissue cells, tracheids, 
crystals (sand), cellulose rings, single, pseudo- compound or double, triple, and mul-
tiple compound starch grains and frequent small single redundant starch grains. 
Fruits and fl owers are characterized by the presence of epidermic cells, cellulose 
rings, crystals, and trichomes. In these samples, pollen grains are restricted to the 
fl owers of the plant. Finally, conductive tissues, crystals, and absence of trichomes 
can be considered characteristic of the roots. 

 Interspecies differences were identifi ed based on differences in the size of single 
storage starch grains, the frequency and modality of double and multiple compound 
starch grains, the particular association with different types of crystals, and the 
absence/presence and morphology of trichomes. For example, the leaves of   N. glauca    

2   Multiple microfossil analysis considers the totality of a microfossil assemblage instead of only 
studying one category of these materials, e.g., only phytoliths. This approach strengthens archaeo-
logical interpretations. 
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exhibit a specifi c microfossil assemblage represented by the association of storage 
starch grains and two well-defi ned types of crystals (Fig.  13.6 ).

   A complete description of the entire reference collection of microscopic remains 
is currently in progress, and we continue our work observing and classifying the 
studied species by anatomical part, notably to include the accurate determination of 
their dimension range and morphological features. In the case of starch grains, size 
and general shape, features and dimensions of the cross, hilum, lamellae, and even-
tual crack or fi ssures will be evaluated. In the case of the other micro remains, mea-
surements will cover minimal and maximum length, width, and height and any 
notable special features.  

13.2.5     Microfossil Residue Analysis 

 The identifi cation of the substances consumed in pipes through microfossil analysis 
of the residue allows elements of plant and animal origin to be detected. Thus, the 
presence of microscopic elements such as faunal spherulites, diatoms, algae of the 
order Chrysophyta, and sponge spicules may be determined (Coil et al.  2003 ). In 
addition, the multiple analysis perspective that we have applied enables the recov-
ery of the assemblage of microfossil evidence associated with an artifact (Coil et al. 
 2003 ). This methodological approach implies the use of less aggressive extraction 
methods (Babot  2003 ,  2004 ; Coil et al.  2003 ; Korstanje  2006 ); hence, direct scrap-
ing (Loy  1994 ) was used since it benefi ts the conservation of organic microfossils. 

 Considering that distance from the combustion process may differentially affect 
the integrity of the organic microfossils (e.g., starch grains), artifact sampling was 
conducted to obtain extracts from different parts of the pipes (i.e., stem, bowl, and 
mouthpiece). We used inert materials and distilled water to minimize the risk of 
contamination during the extraction process (Belmar et al.  2014 ). Additionally, a 
control sample of sediments was analyzed to identify microfossils that form as part 
of the site’s deposit due to natural processes. 

 The morphological description of the microfossils was based on the International 
Code for Phytolith Nomenclature (Madella et al.  2005 ) and International Code for 
Starch Nomenclature (ICSN  2011 ). Published reference collections (Korstanje and 
Babot  2007 ; Reichert  1913 ) and our own reference collection of  alkaloid   containing 
species (Albornoz  2014 ; Quiroz et al.  2014 , described above) were also used for 
taxonomic identifi cation. These samples were observed with a petrographic micro-
scope at 200× and 400× magnifi cations. 

 Of the 787 pipes and pipe fragments recovered from the La Granja site, 50 pipe 
fragments were analyzed, plus nine micromortars and four pestles (Fig.  13.2 ). 
Elements identifi ed in the residues refl ected the great variety of components used in 
smoking practices. A vast diversity of microfossil morphotypes were recovered, 
including silicophytoliths, as well as starch grains. Silicifi ed trichomes, stomata, and 
long and short cells formed part of the smoking pipe residues, as well as fragments 
of plant tissues and microcarbons that refl ect the use of plants and the combustion 
process that takes place in the pipes. 
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  Fig. 13.6    Micro remains reference collection. ( a ) single storage starch grain, found in  Nicotiana 
glauca  leaf, normal transmitted light; ( b ) single storage starch grain, found in  Nicotiana glauca  
leaf, polarized light; ( c ) kidney-shaped druse crystal, found in  Nicotiana glauca  leaf, polarized 
light; ( d ) druse crystal, found in  Nicotiana glauca  leaf, normal transmitted light; ( e ) reticulated 
pattern conductive tissue, found in  Nicotiana glauca  leaf, normal transmitted light; ( f ) amorphous 
sand crystal, found in  Nicotiana glauca  leaf, polarized light; ( g ) stepped pattern conductive tissue, 
found in  Nicotiana glauca  leaf, normal transmitted light. Bar scale: 20 μm       
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 From this assemblage, the consumption of  Nicotiana  spp. was determined 
through the presence of trichome and starch grains (Fig.  13.7a, b, e, f, g ). Other 
identifi ed taxa include wild potato,  Solanum maglia  Schlecht (starch grain of cimar-
rona potato),  Zea mays  L. or maize (a possible starch grain) (Fig.  13.7c, d ), and a 
species of subfamily Mimosoideae (Fabaceae) (starch grains). These fi ndings are 
consistent with ethnohistorical documents that mention the use of native tobaccos 
(Guevara  1911 ; Guevara and Oyarzún  1912 ; Serrano  1934 ) by groups of the south-
ern regions of  Chile  , the incorporation of leaves of wild potato in the smoking pipes 
(Hilger  1957 ; Housse  1940 ; Serrano  1934 ) and the use of maize leaves as a “wrap-
per” to make cigars (Joseph  1930 ). 3  In some of the smoking pipes, we recorded the 
presence of animal spherulites, which, based on ethnohistorical data, suggest the 
use of animal dung as a means to enhance combustion inside the pipe bowl (Guevara 
 1911 ; Serrano  1934 ).

   Although identifi cation of the complete microfossil assemblage associated with 
the smoking pipes is still in progress, it is important to point out that taphonomical 
markers are noticeable on the microfossils, specifi cally the damage on starch grains 

3   Even though the ethnohistorial reference states the use of the maize leaf as a wrapper, the associa-
tion of maize/tobacco and the presence of maize in a smoking pipe is interesting. 

  Fig. 13.7     Microfossils   recovered from pipe residues. ( a – b )  Nicotiana  spp. starch grain; ( c – d ) cf. 
 Zea mays  starch grain; ( e – f ) low  Nicotiana  spp. aggregates of starch grains; ( g )  Nicotiana  spp. 
trichoma; ( h ) silicifi ed tissue; ( i – j ) unidentifi ed starch grain with clear taphonomical damages, 
such as fl at relief and low visibility; ( k – l ) unidentifi ed starch grain with clear taphonomical dam-
ages such as fi ssures. Bar scale = 20 μ       
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caused by grinding and combustion of plants. Babot’s observations of the alterations 
experienced by starch grains exposed to different plant processing techniques 
applied in archaeological experiments ( 2007 , p. 108) were particularly relevant to 
this study. For example, observations of the presence of fi ssures, loss of birefrin-
gence, depressions in the grains, gelatinization, and alteration in the cross and hilum 
suggest the plants were ground and burnt, since such damage was recorded on starch 
grains (Fig.  13.7i, l ). It should be noted that other noncultural processes may cause 
similar damage (Haslam  2004 ).  

13.2.6     Chemical Studies 

 Preliminary chemical analysis of residues deposited in pipe stems and bowls found 
at the La Granja site detected the presence of  alkaloids   although their nature could 
not be elucidated (Hairfi eld and Hairfi eld  2002 ).  Similar   Gas Chromatography–
Mass Spectrometry (GC/MS) analyses were performed on a larger number of 
 Smoking Complex   elements (fragments of pipe bowls, stems and mouthpieces, 
along with mortars and pestles;  n  = 116), this time using single ion monitoring, a 
method which monitors only specifi c mass fragments of any given compound and 
thus is more sensitive (Echeverría and Niemeyer  2012 ). The analyses showed the 
total absence of dimethyltryptamines and the presence of nicotine in 39 % ( n  = 45) 
of the objects analyzed, suggesting consumption of tobacco, in accordance with the 
demonstrated availability of species of this genus in the general geographic area 
(Planella et al.  2012b ) and the microfossil results of the residue analysis described 
above. The prevalence of nicotine in the bowls of smoking pipes was higher than in 
the mouthpieces, a fi nding that is in agreement with earlier work on pipes from sites 
in western North America (Eerkens et al.  2012 ). 

 Analysis of several plant species from the study area used as adjuvants has 
found that they produce aromatic essential oils (Niemeyer and Teillier  2007 ). 
 Psychoactive plants   used independently of tobacco also contain  alkaloids   
(Echeverría et al.  2014a ,  b ). The chemical analysis of combustion residues of these 
species should lead to a reference collection of compounds to be used as potential 
markers in residues of objects belonging to the  Smoking Complex   (Table  13.2 ).   

13.3     Discussion and Conclusions 

 Due to the diverse dispersion routes of species of the genus  Nicotiana  (Goodspeed 
 1954 ), Native groups from the Americas adopted these plants and crafted particular 
applications for their use. One widespread application is their ritual use, which 
crosses the different cultures as an infallible component of social activities. In  Chile  , 
there is no robust evidence that these activities began during the  Archaic Period  ; 
however, clear evidence exists for these practices in Early Ceramic societies with 
the adoption of agriculture or the initial phases of this process. Interestingly, the use 
of pipes during the following periods in the central zone of Chile decreased or was 
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even lost. Therefore, it is viable to ask about the cultural changes and causes that led 
to the disappearance of smoking pipes in the archaeological record, possibly because 
the need for the existence of a  Smoking Complex   was lost or because such a need 
was satisfi ed through other practices. 

 The potential role and signifi cance of the identifi ed substances as part of ritual 
smoking practices has not been fully explored. The main contribution is to deter-
mine the presence of certain substances in pipe contents or other elements of the 
 Smoking Complex  , therefore, making it possible to answer the following questions: 
what kinds of substances or combinations of substances were consumed, in what 
situations were they consumed, and by which groups of people? What is the signifi -
cance or importance of the plant, additive substance, or combination of them, in the 
development of ritual practice? At this time, the microfossil residue and chemical 
studies have both shown the presence of plants of the genus  Nicotiana . But through 
our analysis of plant micro remains, we have also been able to identify the presence 
of  Solanum maglia  (a wild potato), possible  Zea mays  and species of the subfamily 
Mimosoideae (Fabaceae or legume family). 

   Table 13.2    Main constituents of aromatic plants’ essential oils that may have been used in 
mixtures with tobacco   

 Species  Family 
 Main compounds found in essential oil (% of 
total identifi ed compounds) 

  Amomyrtus luma   Myrtaceae  β-Caryophyllene (23.1), γ-elemene (11.6), 
α-humulene (9.1), viridifl orol (6.9) 

  Amomyrtus meli   Myrtaceae  ( E , E )-α-Farnesene (20.2), germacrene D (16.5), 
α-Copaene (15.3), β-caryophyllene (12.1), 

  Baccharis linearis   Asteraceae  Limonene (22.0), germacrene B (13.2), 
germacrene D (11.7) 

  Beilschmiedia miersii   Lauraceae   cis -Isosafrol (39.2), myristicine (18.6) 
  Cryptocarya alba   Lauraceae  1,8-Cineol (21.4), 4-terpineol (18.2), 

β-pinene (17.5), 
  Laurelia philippiana   Atherospermataceae  Linalool (43.4),  cis -isosafrol (21.4), 

methyleugenol (10.0), 1,8-cineol (8.2) 
  Laurelia sempervirens   Atherospermataceae   cis -Isosafrol (89.8) 
  Luma apiculata   Myrtaceae  Linalool (21.2), α-terpineol (20.3), 

methyleugenol (18.7),  cis -isosafrol (13.7) 
  Luma gayana   Myrtaceae  Linalool (21.2), 4-terpineol (17.8), 

α-terpineol (8.9) 
  Myrcianthes 
coquimbensis  

 Myrtaceae  Carvone (14.3), ( E )-carveol (10.2), limonene 
(7.2),  trans -pinocarveol (6.2) 

   Peumus boldus     Monimiaceae  Ascaridol (60.3),  p -cymene (19.2), 1,8-cineol 
(15.7) 

  Satureja gilliesii   Lamiaceae  Isoperitenone (40.3), pulegone (34.9), 
carvacrol (7.0) 

   Schinus latifolius     Anacardiaceae  β-Pinene (24.2), bornyl acetate (19.7), α-pinene 
(16.6), camphene (14.3) 

  Senecio adenotrichius   Asteraceae  Dehydrofukinone (72.7) 
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 It is worth noting that the chemical analysis detected nicotine in micromortars and 
pestles, where the plant micro remains analysis could not. This difference suggests 
such techniques are complementary and should be used together to create a more 
holistic picture of past tobacco use. Furthermore, each method of analysis can dem-
onstrate different things. While chemical analysis has shown the higher deposition of 
nicotine in pipe bowls than in mouthpieces, micro remain studies have shown that 
starch grains recovered from smoking materials were damaged (e.g., grinding or burn 
marks), as well as demonstrating the probable association of maize with tobacco. 

 Certainly, the future analysis of the micro remains and chemical components refer-
ence collections is a key issue to pass through the actual limits of the identifi cation of 
the plants consumed in this Smoking Complex. The accurate identifi cation of the 
smoked species could provide a means to investigate intercultural and interregional 
relationships as well as some specifi c details in the modality of the rituals and the 
tradition of these species’ consumption in Early Ceramic populations of central  Chile  . 

 The material dimension of the Early Ceramic  Smoking Complex   observed in the 
La Granja site could be partially characterized through the results of morphotechno-
logical and the archaeological analyses. The morphotechnological study identifi ed 
the most frequent type of pipe as the “inverted T” pipe, predominantly equipped 
with open stems and mouthpieces. Conic, subconic, and cylindrical-shaped stems, 
cylindrical stems with circular sections, as well as polishing and smoothing surface 
treatment of the ceramic were represented in the highest frequencies. Less than one 
fi fth of La Granja pipes were decorated, principally by modeling, red slip painting, 
and application of incisions. Other artifacts were also incorporated in the Smoking 
Complex paraphernalia, such as small lithic and ceramic mortars (micromortars) 
and pestles. These objects are thought to have been used in the processing of sub-
stances involved in ritual activities, as indicated by the fi nding of nicotine residues 
associated with them (Echeverría et al.  2014a ,  b ). Additionally, a wooden stick, 
probably of the genus  Schinus  (Riquelme  2013 ), was found inside the stem of a 
ceramic smoking pipe (Fig.  13.2j ); ethnographic studies demonstrate similar tools 
were used to clear pipes (Guevara  1911 ; Guevara and Oyarzún  1912 ); therefore, 
they may be considered another component of the Smoking Complex. 

 The ritual dimension of this  Smoking Complex   is more diffi cult to assess. 
The high fragmentation of pipes suggests they may have been ritually broken at the 
La Granja site in a manner similar to the tradition of “ matar ” or killing ceramic 
containers by making a hole in them. This ritual has been documented at  Early 
Ceramic Period   sites of central and southern  Chile   (Dillehay and Gordon  1979 ; 
Falabella and Planella  1980 ; Gordon  1985 ). Nevertheless, the different modalities 
and circumstances involving smoking have not been totally revealed. At La Granja, 
pipes are found in different contexts; they are associated with domestic features as 
well as with areas of stone alignments considered to be of a ritual nature. Three 
fragments were found under those intentionally buried alignments, two of which 
might belong to the same pipe. Nevertheless, the notorious density of fragments of 
smoking pipes accumulated in this one site, compared to their scarcity elsewhere, 
leads us to think that people preferred that these practices take place in only some 
special places where various communities gathered. 
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 Our results, however, did not provide clues for differentiating among the Llolleo 
communities thought to have gathered at the site. The homogeneity of the geologi-
cal environment prevents us from distinguishing raw material sources with binocu-
lar analyses alone. Neutron activation analyses will hopefully provide further clarity 
either by reinforcing the paste analysis information, confi rming the hypothesis of 
several local/regional communities participating in these ceremonies, or indicating 
the presence of foreign materials. Until now, the sole evidence supporting the hypo-
thetical presence of foreign groups in La Granja would be the presence of two types 
of rare pipes, the “fi sh tail” pipe, usually associated with Bato groups, in spite of the 
Llolleo cultural assignment of La Granja; and the “vertical pipe,” found mainly in 
central  Argentina  . The raw material study has identifi ed that a majority of pipes 
were manufactured with materials that follow a Llolleo pattern and a minority fol-
low a manufacturing tradition similar to that associated with Bato groups. 

 Based on the evidence presented here we accept the hypothesis of La Granja as 
an aggregation site. In this case, aggregation is understood as the concentration of 
individuals and groups that were spatially dispersed, which may be triggered by 
ecological, subsistence, and/or ritual/social motives (Conkey  1980 ; Lee  1976 ). It is 
composed of various dimensions; here, the social/ceremonial component of this 
phenomenon is essential for cohesion and  identity   reinforcement (Conkey  1980 ; Lee 
 1976 ). Although these are cultural aspects that are hard to detect in the archaeologi-
cal record, the study of a vast and diversifi ed array of artifacts and ecofacts associ-
ated with the  Smoking Complex  , such as smoking pipes, tobacco, and ceremonial 
structures associated with the ritual burial of pipes constitute a material image of this 
intangible cultural sphere. As such, they help unravel the cultural processes that 
cause this aggregation and the development of social dynamics related to interaction 
and cooperation. This will eventually help us to better understand the reasons why 
individuals and groups coming from other areas congregated at La Granja. 

 Increased cultural complexity during the  Early Ceramic Period   is ubiquitous 
throughout  Chile  . The presence of smoking pipes is widespread, encompassing cul-
tures from different regions and ecosystems, such as the northern, central, and 
southern regions of Chile. We are addressing the issues outlined above through 
further complementary studies of the  Smoking Complex  es in two of these regions, 
specifi cally the archaeological materials from Molle (northern) and Pitrén (south-
ern) complexes. As artifacts, pipes are part of different types of rites and ceremo-
nies, which have social implications, including healing rituals, and ceremonies 
begging for rain and good harvests. Pipes also played key roles in events of group 
congregation with the aim of reinforcing cultural identities. Comparing those con-
texts, the smoking paraphernalia, and the information contained in residues, we will 
be able to defi ne particularities, similarities, and differences and be able to shed 
light on the relationships between regional groups. The results of the initial phase 
we have described herein constitute a solid base for our studies of the Smoking 
Complex in the Early Ceramic Period of central Chile.     
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