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INTRODUCTION

USOs have been traditionally used as  food and raw material 
(Rivera et al., 2011) and are thought to have been a staple for 
past hunter-gatherer groups (Piperno et  al., 2000; Hillman 
et  al., 1989; Arranz-Otaegui et  al., in  press). hey are oten 
calorie rich and nutrient dense, because their function in the 
plant is precisely to store this kind of substances (Hather, 2000; 
Singel, 2013).

However, their visibility in the archaeological record is lim-
ited due to taphonomical and preservation constraints (Mason 
and Hather, 2002), and also to cultural biases. To start with, their 
preservation and recuperation are somewhat more complicated 
than other archaeobotanical remains. Remains of USOs are not 
particularly well-preserved in  sites with waterlogged condi-
tions. he main preservation conditions in which we ind them 
is charred. Charring has to do with the processing of these re-
sources or  the management of  processing by-products (Beri-
huete-Azorín, 2016), and is rare (only about 20% of  the plant 
resources would be processed by ire, according to van der Veen, 
2007). In addition, since their use has currently almost disap-
peared, scholars are not always aware of their economic impor-
tance and there are very small numbers of researchers special-
ised in their analyses.

AIMS AND METHODS

In this paper we explore the presence of USOs in archaeobotan-
ical assemblages: how oten do they appear? In which chronolo-
gies are they most abundant? In  which regions we  ind more 
USOs?  Finally,  we discuss some possible explanations to  our 
results.

DISCUSSION

We have gathered the available published information about 
the presence of USOs in archaeobotanical assemblages. Besides 
the information about the species identiied, we  have also re-
corded the quantities, periods, regions and kind of preservation 
of the remains.

A series of  limitations concern the study of  archaeological 
underground parenchyma remains. Firstly, preservation issues 
afect the recovery of USOs more negatively than to other types 
of plant remains such as seeds or wood. Secondly, they are com-
monly misidentiied as wood charcoal, food remains, or dung, 

and they therefore rarely reach the proper specialist (Hather, 
1993; Zapata, 2002). he third limitation is  the lack of  spe-
cialists, and the consequent low number of  publications and 
reference collections to  identify these remains. In order to be 
identiied to any taxonomic level, parenchyma remains belong-
ing to USOs’ have to be observed under the Scanning Electron 
Microscope (SEM) (Kubiak-Martens, 2016), and parameters 
such as  gross morphology, surface structure, characteristics 
of the vascular tissue, the parenchyma tissue and the mechani-
cal tissue, secretory structures, presence/lack of cavities, colour, 
brightness and hardness and tissue destruction have to be re-
corded (Hather, 1993).

CONCLUSIONS

It is necessary to look for USOs in archaeological contexts, since 
they seem to have been an important resource for past commu-
nities, and their study will open new possibilities to understand 
and interpret past economies. It is striking how in places where 
specialists are trained more parenchyma remains are recovered 
(not only identiied). hus it is not only a problem of expertise, 
but of awareness.

USOs were profusely used as a calorie and nutrient source 
by humans over time. heir visibility in the archaeological re-
cord is low due to taphonomical biases, the low awareness of ar-
chaeologists and the lack of specialists. Luckily, there are some 
measures that can be  implemented to  improve this situation 
and draw a more accurate picture of past subsistence strategies. 
In the irst place, we can inform about the value of this resource 
to students and scholars and make them aware of the possibil-
ity to ind them in the archaeological record. Archaeobotanists 
and technicians have to be properly trained to sort archaeobo-
tanical samples, and to identify the presence of these remains. 
Researchers should be encouraged to specialize in the identii-
cation of USOs. Speciic reference collections should be created. 
Reference material, as well as identiied and unidentiied paren-
chymatous USO tissues have to be published.
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В ДИЕТЕ ДРЕВНЕГО НАСЕЛЕНИЯ ЕВРОПЫ
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Э
тнографические данные показывают, что клубни 
и  другие подземные растительные запасы (USOs) 
представляют собой важные продукты питания 

среди некоторых групп охотников-собирателей и  осед-
лых земледельческих общин по всему миру. Однако в ар-
хеологических источниках они почти не  заметны, и  это 
ограничено тремя основными факторами: большим зна-
чением, которое уделяется изучению других раститель-

ных ресурсов, низким числом исследователей, владеющих 
их идентификацией, а также тафономическим и методо-
логическим аспектам, которые осложняют их выявление. 
В этой статье мы даем критический обзор состояния из-
ученности USO в Европе, а также предлагаем, как решать 
наиболее общие проблемы и определить будущие направ-
ления исследований для этих «недостающих» ресурсов 
растений.




