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Prólogo

La Red Iberoamericana de Saberes y Prácticas 
Locales sobre el Entorno vegetal (RISAPRET) del 
Programa Iberoamericano Ciencia y Tecnología 
para el Desarrollo (CYTED), fuertemente compro-
metida con el desarrollo de la Etnobotánica en el 
ámbito geográfico en el que se desempeña (Ibero-
américa) pero sin descuidar la importancia de las in-
terrelaciones con otras áreas del planeta, ofrece hoy 
a la comunidad este interesante libro que constituye 
una muestra de los avances de las investigaciones en 
la actualidad.

En sus páginas, el lector encontrará valiosos apor-
tes a este campo científico multidisciplinario, cuida-
dosamente compilados en Capítulos, que permiten 
efectuar un recorrido progresivo por una parte impor-
tante de los diferentes espacios que la Etnobotánica 
comprende, resultando por ello de utilidad tanto para 
quienes tienen interés en conocer de qué trata, para 
quienes ya están iniciando sus investigaciones en 
esta área como para quienes están en dicho camino.

Incluye los aportes de investigadores integran-
tes de los Grupos Participantes de RISAPRET, a los 
que se suman voluntariamente quienes participaron 
del V CONGRESO INTERNACIONAL DE ETNOBOTÁNICA 
(ICEB), que tuvo lugar en S. C. de Bariloche (ARGEN-
TINA) en octubre de 2009, otorgándole ello una en-
riquecedora variedad de áreas geográficas diferentes 
de análisis, posibilitando que la Red amplíe, de esta 
manera, sus contactos y la posibilidad de ofrecer la 
presente obra.

Por un lado están representados los Grupos de 
las UNIVERSIDADES DE SALAMANCA y de ALICANTE 
(ESPAÑA), de la UNIVERSIDAD NACIONAL AUTÓNOMA 
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ABSTRACT

Capparelli, A. 2010. Archaeobotanical recognition of 
food products derived from the algarrobo (Prosopis 
chilensis y P. flexuosa (Fabaceae)) charred remains 
and its application to the case of El Shincal, Hualfín 
Valley, Argentina. It is known from previous works 
that qualitative and quantitative morphological 
attributes of food products and residues may allow 
the identification of different food processing 
activities in desiccated algarrobo (Prosopis chilensis 
and P. flexuosa) remains (Capparelli, 2008). 
Experimental approaches are used here: 1- to 
evaluate if those diagnostic features persist even 
after charring, and -to use these results as a means 
of interpreting types of processing from one context 
of the Inka site of El Shincal. Experimentation was 
made on the base of traditional practices which 
were registered during previous ethnobotanical 
work developed in the area. It was observed that 
qualitative diagnostic characters used to distinguish 
different food processing between desiccated remains 
are also applicable to charred remains. In the specific 
case of El Shincal we were able to recognize, in 
the analysed context, residues derived from flour 
manufacture.

Keywords: Prosopis, archaeobotany, food processing.

RESUMEN

Capparelli, A. 2010. Reconocimiento arqueobotánico 
de productos alimenticios derivados de restos carbo-
nizados de algarrobo (Prosopis chilensis y P. flexuosa 
(Fabaceae)) y su aplicación al caso de El Shincal, Valle 
de Hualfín, Argentina. A partir de trabajos previos se 
sabe que los atributos cuali y cuantitativos derivados 
de distintas actividades de procesamiento de algarro-
bo (Prosopis chilensis y P. flexuosa) permiten el reco-
nocimiento de las mismas en restos arqueológicos 
desecados (Capparelli, 2008). En el presente artículo 
se utiliza una aproximación experimental a fin de 
evaluar si dichos caracteres diagnósticos persisten en 
especimenes carbonizados. Se pretende, asimismo, 
aplicar los resultados al análisis de un contexto del 
sitio arqueológico Inka El Shincal. Sobre la base del 
trabajo etnobotánico desarrollado previamente se 
obtuvieron experimentalmente diferentes categorías 
de órganos que fueron sometidas a carbonización 
controlada. Se observó que, si bien ocurren algunos 
cambios morfológicos post carbonización, la mayoría 
de los caracteres diagnósticos usados para distinguir 
diferentes tipos de procesamientos en restos deseca-
dos son aplicables a restos carbonizados. En el caso 
especifico de El Shincal, se reconoció en el contexto 
analizado residuos de la manufactura de harina.

Palabras clave: Prosopis, arqueobotánica, procesa-
miento.

INTRODUCTION
This paper’s main motivation originated as a nec-

essary tool of interpretation of the archaeobotanical 
record of El Shincal Inka site (Catamarca Province, 
Northwest of Argentina) (Raffino, 2004) (Fig. 1) from 
where 2486 non woody botanical remains were recov-
ered and 23 taxa identified (Capparelli et al., 2004, 

2005). Prosopis, a wild local resource, was associ-
ated to domestic units and, together with cultivated 
maize, was the most ubiquitous taxa of El Shincal 
food remains. Both, Prosopis and maize, registered 
the higher percentages of relative counts (Capparelli, 
2009). But, how can we meaningfully interpret the 
cultural relevance of Prosopis from archaeobotanical 
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assemblages? From ethnohistorical written docu-
ments, as well as our own ethnobotanical work (see 
Capparelli, 2007) we know that Prosopis was an im-
portant resource, even after the Spanish conquest 
and up to the present day. The part used is the fleshy 
and sweet mesocarp of the pod. Pods are dried up un-
der the sun and may be consumed raw or parched or 
may be pounded in stone or wooden mortars into a 
flour. This may be used to make ulpo, which is a kind 
of lye coming from the dissolution (in water) of al-
garrobo and toasted maize flour, or patay, which is a 
bread made from fine, sieved, compacted and dried 
flour. Flour may be also used to make añapa, a non-
alcoholic beverage, for what the flour is soaked and 
then manually squeezed to extract the juice, and alo-
ja, which is an alcoholic beverage that is processed in 
a similar way to añapa, except that the soaked flour 
is subsequently fermented into a drink similar to 
beer. Just a few written sources on Prosopis process-
ing mention that soaked in hot water pods might be 
added to the aloja preparation and that chewed pods 
might be also incorporated to accelerate fermenta-
tion (Dasso, 2000). A syrup called arrope can be made 
by boiling the pods, mashing and sieving through a 
burlap fabric to obtain juice, which is then boiled un-
til it thickens.

These different types of processing may release 
different kind and quantities of Prosopis parts on 
the ground, mainly on the patio floor. Therefore, 
experimental approaches made on the base of the 
traditional practices described above were needed 
to characterize qualitative and quantitative mor-
phological attributes of Prosopis food products and 
residues. This experimentation was done in labora-
tory and analysed in terms of desiccated remains 
(see Capparelli, 2008; Capparelli & Lema, Sine data). 
From those works it was confirmed that analysis of 
desiccated Prosopis macrobotanical remains poten-
tially allows the identification of different stages in 
the preparation and processing of algarrobo. Dis-
tinguishing between black (Prosopis flexuosa) and 
white (P. chilensis) algarroba is essential to inter-
pret them correctly because each of them produce 
different categories of remains1. Experimental work  

1	  We are doing here this identification on the base of our own 
experience, but at the same time, are preparing a publication 
where quantitative features of seeds and endocarps of both spe-
cies are evaluated in order to select the most diagnostic characters 
for their taxonomic classification (Capparelli et al, Sine data).

showed that flour residues from white algarrobo 
were mainly seeds with intact or fissured testa and 
halves of endocarps, while black algarrobo showed 
mostly closed and fissured endocarps but almost no 
seeds. The proportion of seeds with intact and fis-
sured testa, fragmented seeds, and entire or fissured 
endocarps may help to distinguish the production of 
unrefined and refined flour in both algarrobo types. 
Mainly rolling, folding, splitting or loosening of the 
testa seed, leaving cotyledons visible in some cas-
es, characterized añapa and aloja residues in cases 
where seed testa was fissured after grinding. When 
grinding injured not all the testa but only seed epi-
dermis, then, water filtered between epidermis and 
hypodermis of the seed and just the epidermis fold-
ed when dried. Epicarp fragments, when present, 
may appear also rolled and folded. If añapa or alo-
ja was made with a high proportion of fine flour, 
residues of epicarp remain stuck to the endocarp 
surfaces when dried. Chewed pods showed seve-
ral fiber bundles (coming from the external meso-
carp of the pod) twisted together. Arrope residues 
are identified by the presence of closed endocarps 
and large pieces of epicarp sometimes twisted. The 
manufacture of patay (bread) and ulpo (lye) do not 
produce characteristic features over the residues, 
being them the same as those of flour. As flour resi-
dues may indicate not only patay and ulpo, but also 
añapa and aloja making, when flour residues do not 
present soaking evidences we can suppose that they 
become from patay-ulpo preparation. The manufac-
ture of patay can be also confirmed if the bread itself 
is recovered, which is not possible for ulpo because 
the flour is dissolved in water. On the base of the 
analysis previously mentioned and framed within 
postharvest activities studies (see Capparelli et al. 
2010) the objective of the present work is to evalu-
ate if the qualitative diagnostic features previously 
recognised to be potentially useful for desiccated 
remains persist even after charring. Finally, these 
results are used as a means of interpreting types of 
processing of the charred remains recovered from 
one context Sinchiwasi, R 10, see Lema et al. (2009) 
for more detail of the Inka site of El Shincal. 

METHODOLOGY
Sets of unrefined and refined flour, añapa, aloja 

and arrope were elaborated following traditional 
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techniques registered by the author along the 
Hualfín Valley, Catamarca Province, Argentina (Fig. 
1), during previous works (see Capparelli, 2007). 
The protocol was similar to that described in Cappar-
elli (2008) and Capparelli and Lema (Sine data). All 
the derivate products and residues were charred in 
an ash-filled metal bowl that was indirectly heated. 
Temperatures, ranged from 170º C at the beginning 
of the process and to 350º C at the end, were mea-
sured throughout the whole carbonization period 
with a thermocouple and thermometer. Time varied 
from 5 minutes to 4 h 20 minutes depending on the 
size, hardness and % of humidity of the vegetal tis-
sue. To prevent loss of specimens higher tempera-
tures were avoided. Each charring sample consisted 
in different plant parts of the same food treatment, 
according to the residues left by each food prepara-
tion. Residues that had been soaked (such as those 
from añapa, aloja, arrope) were charred both wet 
and dried. All specimens were photographed, mea-
sured by means of a calibre and weighted in a digital 
balanced before and after charring.

RESULTS
External aspect of the specimens after charring

The effect of carbonisation on pod fragments 
and seeds was similar for both species analyzed.

Flour residues. Most of the seeds with intact 
testa before charring still had their testa in good 
preservation state after charring. This testa, nei-
ther curled nor folded, presented a reticulate sur-
face (probably due to a remark of the enervation 
pattern?). In seeds that had fissured testa before 
charring, albumen and cotyledons commonly pro-

Fig. 1. Location of El Shincal Inka site and the Hualfín 
valley.

truded along the fissures after charring. In other 
cases new splits may appear after charring mainly 
along the fissure line or the chalazae area (Fig. 2 
A,B,C). Seeds shrinkage in large (≈13 %) and width 
(≈0.5 %), but increased their thickness (≈55 %). 
Some closed endocarps opened freeing their seeds. 
Endocarps shrinkage around 2.5 % in width and 
increased their thickness around 28 %, while their 
length remained more or less the same.

Añapa/aloja residues. Specimens resulted more 
deteriorate than the previous ones (Fig. 2 D-I). In 
some of the soaked seeds the testa has wrinkled, 
folded, rolled and/or strongly split (Fig. 2 E) or 
completely disappear. In others only the epidermis 
folded (Fig. 2F) or disappear by patches (Fig. 2D). 
Hot water soaked seeds (Fig. 2G-H) had similar 
results than cold water soaked ones, however hot 
water soaked pod fragments showed some differ-
ences as for example that the epicarp curls in the 

Fig. 2. Experimental post charring effects on Prosopis 
pod parts. A-C, Flour residues. D-I, Añapa/aloja resi-
dues, J-L, Arrope residues. A, D-E, G, I-J, Prosopis chi-
lensis, B-C, E-F, H, K-L, Prosopis flexuosa. 
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extremes (Fig. 2 I). Soaked seeds charred wet in-
creased just a little their large (≈2 %) and in WA also 
their width (≈6 %), while those charred dried and 
those boiled shrinkage in width and length from 3 
to 9%. All the seeds increased their thickness (≈65-
95%). Some closed endocarps opened freeing their 
seeds. Endocarps charred wet and charred dried do 
not presented many differences in dimensions after 
charring. Conglomerates, becoming from the desic-
cation of fine flour cold water soaked añapa/aloja 
residues, separated in individual pieces after char-
ring, while those becoming from chewed pods are 
still possible to be recognized.

Arrope residues. Pieces of epicarp derived from 
arrope resisted carbonization but became very 
fragile and curled or rolled (Fig. 2 J-K). Residues 
charred wet (endocarps and pieces of epicarp) be-
came stuck all together (Fig. 2 L).

Other considerations
With respect to comparing specimens that were 

charred wet with those charred dried, the first ones 
had greater amounts of ash adhering to their sur-
face, and sometimes present a brownish colour in-
stead a deep black one.

Application of the results to an archaeological 
site

One context of El Shincal was analysed to iden-
tify Prosopis processing. The sample corresponds to 
a central hearth in the R10 room of the Sinchiwasi 
structure and was recovered by assisted flotation 
from the Contextual Unit 2, Stratigraphic Unit 7 
(for more detail of El Shincal excavations see Raffi-
no 2004). From this context were recovered 312 
Prosopis specimens, 56 pieces of highly fragmented 
Geoffroea decorticans (chañar) endocarps and 5 
small pieces of maize (grain and cob). From the 312 
Prosopis specimens, 169 were entire seeds and can 
be analysed in the term of this paper results. 97% of 
them were of Prosopis chilensis, while only 3% were 
ascribable to P. flexuosa. Testa seed was normal, nei-
ther rolled nor folded. In most cases the endosperm 
had burst out the seed along the fissure line and/or 
the edges (Fig. 3). These qualitative characteristics 
allow us to interpret this remains as residues of a 
flour making process, probably to make patay/ulpo 
because they do not present any evidence of further 

Fig. 3. Archaeological Prosopis chilensis seed from 
El Shincal (recovered from Sinchiwasi, R 10 Uc2 Ue7, 
central hearth context).

soaking. The dominance of white algarrobo seeds in 
this assemblage may be due to the facility of this 
species to release the seeds during pounding, what 
does not occur with P. flexuosa. 

DISCUSION AND CONCLUSIONS
From Capparelli (2008) and Capparelli and Lema 

(Sine data) we know that there are some diagnos-
tic features that can be used for recognizing differ-
ent Prosopis processing activities from desiccated 
archaeobotanical remains. This paper shows that 
some of these Prosopis activities can be distin-
guished even from charred remains. 
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