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INTRODUCTION

In this study, the use of plant species primarily from the family Poaceae and
additionally from other families (Asteraceae, Fabaceae and Solanaceae) by hunter-
gatherer groups during the Archaic period (10000 to 3000 years BP) was
investigated. The work is based on materials recovered at an archaeological site in
the southern Argentine Puna: Quebrada Seca 3 (QS3) (Figures 1,2), located in the
Hoyada of Antofagasta de la Sierra, Province of Catamarca. This research was
part of the project: “Subsistence, interaction and social mobility in the Indian pre-
hispanic past”, conducted by Lic. Carlos Aschero and financed by Consejo Nacional
de Investigaciones Cientificas y Técnicas.

The starting points of this study were analysis of the current flora of the area
and of ethnobotanical information obtained from interviews with inhabitants there.
These data permitted assessment of the archaeobotanical record of the site.

To use information on current flora of the study area, it was necessary to evalu-
ate in tandem the palaeoenvironmental changes that operated in the region. There
is no recent information on this for Antofagasta de la Sierra. For this reason, data
obtained in the northern Puna were considered. In general terms, the climate would
have been cold and humid between ca. 10,000-7,500 BP, arid and somewhat warmer
between ca. 7,500-4,000 BP, and similar to modern conditions from 4,000 BP on
(Markgraf 1985, 1987; Elkin 1996). At present, there are zones of high concentra-
tion of resources in the Puna (Yacobaccio 1994). It was therefore probable that the
locations of the plant resources remained stable through time, with variations in-
stead being in the quantity and extent relating to the paleoclimatic changes
described.

In relation to the archaeobotanical record, it is important to consider that plants
could be present at the site because of human or natural (wind, animals) processes.
Many of the plants there could thus be part of the chance deposits. These plants
could still be useful in reconstructing the prehistoric environment and detecting
the climatic changes operating through time (Dincauze 1987 in Schiffer 1988; Ford
1988), since many species show adaptation of anatomy to environmental condi-
tions (Cutler 1978).

The ethnobotanical record offers a good basis on which to formulate hypoth-
eses which could be tested in the archaeobotanical record. However, it is always
necessary to use independent ways of contrasting and comparing these records.
For example, consider the fact that the presence now of an edible species does not
necessarily indicate that it was also consumed in the prehistoric past. Such conclu-
sions require independent analysis with isotopic elements in human bones and
coprolites, if any, to demonstrate both consumption and importance in the diet
(Hastorf 1988).

Finally, the analysis of anatomy of current and archaeological plants and com-
parisons between them permit the identification of the latter plants and, in this
way, the reconstruction of aspects of the prehistoric economy, i.e. the use of plant
resources before the outset of domestication.

Thus, the following objectives were established:

(1) To identify the archaeological plants through comparison, by mor-
phological and anatomical analysis, with current species of the study area.
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TABLE 1.-Stratigraphy and chronology of QS3.

LAYER and LEVEL DATE (years BP) PALEOCLIMATE-PERIOD
| 0-lens Ix
1 Late Holocene Formative
2a 2480 + 60
2bl 5400 £ 90
2b2 4510 £ 100
2b3 4770 + 80
2b4
2b5 5380+ 70
2b6
2b7 Middle Holocene Archaic
2b8 6160 £ 100
2b9 7220 £ 60
2b10
2bl11 7130 + 110
2b12
2b13
2b14 7350 £ 80
2b15
2bl6 8330 + 110
2b17
2b18 8640 £ 80
2b19
2b20 Early Holocene Archaic
2b21
2b22 9050 + 90
2b23
2b24
2b25 9410 + 120

For anatomical analysis of structure of Poaceae, leaves and floral stems of these
specimens were taken. Transparency of the former was emphasized following the
technique of Dizeo de Strittmatter (1973). For floral stems, cross-sections were made
manually. All histological sections were stained with safranine fast-green
(D’Ambrogio 1986), later examined and photographed by optical microscope. The
epidermis of leaves was also examined and photographed by Scanning Electronic
Microscope (SEM). This material is also part of the reference collection (Numbers:
ST 28209 to 28211, 28337 to 28342).

Archaeclogical material— The excavation of the site was carried out by sectorial
decapage following natural layers. For layer 2b, with sandy matrix, the work was
carried out following the distribution of ecofacts and artefacts on site. When con-
centration of remains was observed, the extractions were separated until the
concentration terminated. In this manner, cultural levels were obtained and named
as levels of occupation.

At each level of occupation, squares of 1 m x 1 m were drawn (Figure 4) and
subdivided into microsectors of 0.5 m x 0.5 m. These latter were the real units of
excavation. Within each, the documented material was separated in floors of scale
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1:10. In each floor, the depths of beginning and end of each extraction for the ex-
tremes of each microsector were recorded as were those of artefacts, combustion
and accumnulation structures. In this way, it was possible to determine the density
of remains by microsector in cubic meters and to obtain a tridimensional record of
the instruments and structures of the site (Aschero et al. 1993-94).

Plant remains comprised the archaeobotanical record of the site. The
macroremains recovered were gathered in the following ways:

(1) Ecofacts (plant remains which gave no evidence of human modifica-

tion before use): firewood (wood and charcoal); grasses with and without

reproductive organs; other smaller plant remains (flowers, fruits and

leaves). These appeared many times in the archaeobotanical record as parts

of structures, i.e., of non-portable artefacts, such as fires and straw layers
(Renfrew and Bahn 1993).

(2) Artefacts (plants, with modifications of anthropogenic origin, to be
used for some purpose): instruments to make fire, shafts, wood cut in bevel,
decorated woods, worn culms, cords, baskets and remains of basketwork.

It is important to indicate the presence of a funeral bundle at level 2b2. It was
a cover of camel-hide, tied with a woollen cord, which contained the bony re-
mains of a human foetus (Aschero et al. 1991). The bundle was surrounded by,
and rested on, bunches of grasses (Figure 5).

In this study, species of Poaceae and small plant remains of Asteraceae,
Fabaceae and Solanaceae were examined. The woody specimens of the latter three
families were analyzed in a recent publication (Rodriguez 1998c). The materials
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FIGURE 5.—- Funeral bundle, level 2b2: A, human foetus; B, camel-hide; C, truss of
grasses; D, woollen cord.
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also identified in the latter. D. eminens, because of morphological characteristics,
formed soft layers suitable for sleeping, possibly therefore being preferred by oc-
cupants of the site.

Festuca weberbaueri Pilg. Origin of current material: field of the Hoyada of
Antofagasta de la Sierra. Very scarce at present, but more abundant in the recent
past (Haber 1987). Dense and relatively hard bushes of material. Plant association:
tolar. Archaeological material: specimens in flower were found at level 2b4 of QS3.

TABLE 2.-Poaceae and other plant remains in the archaeobotanical record of
QS3. Symbols: Spp. Species, Dey. Deyeuxia eminens, Fwe. Festuca weberbaueri,
Fort. Festuca ortophylla, Fchry. Festuca chrysophylla, Sti. Stipa sp, Puc. Puccinellia
frigida, Ast. Asteraceae, Fab. Fabaceae, Sol. Solanaceae, cap. capitula, rec.
receptacles, fr. fruits with pappus, cip. cipsela, hus. husks, infl. inflorescences,
flow. flowers, leav. Leaves. For Poaceae, only specimens with reproductive
tissues were considered. The following frequencies are indicated: +++= very
frequent; ++= frequent and += less frequent.

POACEAE Frequency Other plant remains
Spp. [Dey. [ Fwe. [ Fort. [ Fchry.| Sti. | Puc. | Ast. [ Fab. [ Sol.
Levels
2a + 6 cap.
4 rec.
2bl 3 cap.
5 rec. 1 infl.
2b2 | +++ + 18 cap.
20 rec. | 4 hus.
2bd | ++ ++ + 15 cap.
17 rec.
9leav. | 2 hus.
2b5 ++ + 7 cap. | 3hus.
1 flow.
2b8 2 cap.
2b10 | +++ +4 1 cap.
2bll | + 1cap. | 1hus.
2b12 | ++ - 4 cap.
1 fr.
1 cip.
4 leav. 1 flow.
2bl4 3 cap.
2b15 1 fr.
2b17 2 cap.
2b18 1 cap.
1 fr.
2b19
2b21 2 cap.
2b22 5 cap.
3fr.
2b24
2b25 1 fr.
Total 147 11 2
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FIGURE 6.— Poaceae. Symbals: In plotting the Poaceae, the following frequencies are
indicated: +++=3 (very frequent); ++= 2 (frequent) and += 1 (less frequent). Dey.
Deyeuxia eminens, Fwe. Festuca weberbaueri, Fort. Festuca ortophylla, Fehry. Festuca
chrysoplylla, Sti. Stipa sp, Puc. Puccinellia frigida. Only the upper levels (2b1- 2b12) from
which the groups of grasses were recovered were considered.

Festuca ortophylla Pilg. Origin of current material: slopes and high hillocks of
Quebrada Seca. Plant association: range land. Archaeological material: these were
plants from arid areas, the leaves of this species therefore being very narrow and
generally in rolled. The epidermis, in surface view, consisted of mixed long cells
with ondulating walls and short cells. In cross-section, the abaxial epidermis abut-
ted various layers of fibers in contact with the vascular truss. This adaxial epidermis
was also itself strengthened by fibers and long unicellular hairs and deep furrows.
The vascular trusses were characteristic of Festucaceae tribe, A specimen of Festuca
ortophylla bearing flower and isolated vegetative tissues was found at 2b5. Given
the presence of specimens in flower, this species was apparently not abundant,
but could have been present among other specimens of the genus Festuca in the
straw layers.

Festuca chrysophylla Phil. Origin of current material: Quebrada de Real Grande
(Haber 1987). Plant association: range land. Archaeological material: in the epi-
dermis, long cells with ondulating walls and short cells were clearly present. This
epidermis was covered by abundant long unicellular hairs and pl‘lelEb Siliceous
and suberose cells were arranged in pairs among the long cells. Specimens in flower

and with isolated vegetative tissues were found in straw layers of level 2b10. These
layers consisted of an important structure (See Archaeological material) which occu-
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pied the two squares at the center of the cave. Because of its disposition this struc-
ture formed a surface suitable for sleeping.

Puccinellia frigida (Phil.) I. M. Johnst. Origin of current material: comparison mate-
rial was not collected in the study area, since at present the species appear scarce
there. Archaeological material: in archaeobotanical material of QS3, the first speci-
men of Puccinellia frigida with inflorescences was found at level 2b4.

Stipa sp. Origin of current material: slopes and high hillocks of Quebrada Seca.
Mlant association: range land. Archaeological material: long cells with ondulating
walls and short cells formed the epidermis. The silica-suberose pairs were inserted
among the long cells. The lower epidermis bore long unicellular hairs. Specimens
of Stipa lacking reproductive tissues were found at 2b12. This genus was infre-
quent in QS83. Its morphological characteristics make it unsuitable as a bed for
sleeping, probably why it appeared only isolately and not as part of layers.

Other plant remains—~In this group, isolated vegetative and reproductive tissues,
such as flowers, fruits and leaves, were included (Table 2). All such material was
very damaged and in most cases only identified to families or more rarely to ge-
nus or species. Some of these remains could have arrived at QS3 through natural
events as mentioned above.
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FIGURE 7.- Other plant remains. Families Asteraccae (Ast.), Fabaceae (Fab.) and
Solanaceac (Sol.).
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