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The use of beads and other personal ornaments is a trait of modern
human behavior. During the Middle and Upper Paleolithic periods,
beads were made out of shell, bone, ivory, egg shell, and occa-
sionally of minerals. During the transition to agriculture in the Near
East, stone, in particular green stone, was used for the first time to
make beads and pendants. We observed that a large variety of
minerals of green colors were sought, including apatite, several
copper-bearing minerals, amazonite and serpentinite. There seems
to be an increase with time of distance from which the green
minerals were sought. Because beads in white, red, yellow, brown,
and black colors had been used previously, we suggest that the
occurrence of green beads is directly related to the onset of
agriculture. Green beads and bead blanks were used as amulets to
ward off the evil eye and as fertility charms.

transition to agriculture � late Natufian � Neolithic � Near East � symbolism

The use of beads is an expression of behavior unique to Homo
sapiens, and the earliest known beads, associated with early

modern humans, were made of mollusk shells. They were
discovered in the Middle Paleolithic sites of Skhul Cave in Israel
dating to �110 ka (1–3); Qafzeh Cave, Israel, �92 ka (4); Grotte
des Pigeons, Morocco, �82 ka (5); and Blombos Cave, South
Africa, �77 ka (6).

An increase in the variability of raw materials emerges during
the Upper Paleolithic age, mainly in Europe but also in Africa
and Asia, when beads were made of bone, teeth, antler, ivory,
and ostrich egg shells, all of biological origin (e.g., 7, 8). Few
beads made of steatite and other rocks and minerals were found
in Upper Paleolithic sites in Europe (7, 9), all within the social
context of foragers. The color of these artifacts is significant and
is usually in different hues of white, yellow, brown, red, and black
with a few isolated cases of green steatite (9).

A major change occurred during the transition from hunting and
gathering to agriculture in the Near East. This period spans the
transition from the Pleistocene to the Holocene era, and culturally
it marks the passage from the last Epi-Paleolithic culture, namely
the Natufian, to Neolithic cultures. The latter periods have been
characterized as to their material culture, specifically lithic artifacts,
ground stone tools, and shell and bone artifacts. The faunal and
floral remains and the physical anthropology of human remains
were also studied extensively (e.g., 10–12 and references therein).
Stone beads, though, have not been studied in a comprehensive way
and were only examined on a per site basis (e.g., 13–16). The only
exception to this is a study of later Neolithic stone beads and raw
materials from Jordan (17).

The first appearance of stone beads in the Levant is in the Late
Natufian [�13,000–11,500 calibrated (cal) B.P.]. Their green
color is what distinguishes them from all other beads and
pendants previously discovered. A few beads were reported by
Beck (18) from el-Wad Cave in Mount Carmel; however,
Garrod, who excavated the site, questioned their stratigraphic
position and doubted this early age (1). Our study reexamines
most stone beads from excavations in Israel dating to Natufian
and Neolithic cultures that were excavated over the last 30 years.
This comprehensive and systematic project aims to understand
better the use of beads by studying typological, technological,
and mineralogical aspects. This report addresses primarily the
mineralogical aspects thus far obtained.

Beads. To date, we studied 221 beads from eight sites (Table 1),
dating to the Late Natufian, Pre-Pottery Neolithic A (PPNA;
11,600–10,500 cal B.P.), and Pre-Pottery Neolithic B (PPNB;
10,500–8,200 cal B.P.). For each bead or pendant, we recorded size,
weight, color, raw material, typology [tentatively based on Beck’s
typology (19)], and the archaeological location and context in which
it was discovered. Raw material definition was based on tests and
observation under binocular microscope with magnification of
�10–�40. Attention was paid especially to fabric (grain size and
shape), effervescence with 3% HCl, and hardness (using a stainless
steel pin equivalent to 6 on the Mohs scale). Representative beads
were further analyzed by scanning electron microscope equipped
with an energy dispersive spectrometer and by x-ray diffraction.

Typologically, the bead shapes of these periods include a
round ‘‘disk bead,’’ whereby the height of the bead is less than
one-third of its diameter (Fig. 1, beads 1, 2, 4, and 5), as well as
oval pendant with two holes (one at each end) (Fig. 1, pendants
6–12), long and short cylindrical beads (Fig. 1, bead 3; Fig. 2,
beads 5–9), and cylindrical bead blanks (that have not been
perforated; Fig. 2, items 1–4). Of special interest are the oval
double-holed pendants that are found only in Late Natufian and
early PPNA sites and can serve as a chronological marker. A
detailed typological and technological analysis will be published
elsewhere (unpublished data).

The beads’ colors were described in detail, and then divided
into four main groups: white to pale yellow, black to brown,
orange to red, and gray to green. White, brown, yellow, red, and
black beads made of shell, bone, teeth, ivory, ostrich egg shell,
and amber, all of biological origin, as well as steatite, ochre, and
hematite, which are inorganic materials, have been known from
the Middle and Upper Paleolithic (7, 20). However, green
minerals are found for the first time in significant numbers, in the
context of archaeological entities that bear evidence of being in
the midst of an economic change in subsistence strategy, the
beginning of cultivation.

In all of the sites studied thus far, beads of white and red
limestone, quartzite, ochre, basalt, and clay, as well as shell were
present. Most sites contained also beads made of apatite,
f luorapatite, malachite, chrysocolla, turquoise, amazonite, and
serpentinite, minerals that are in various shades of green, and
appear for the first time in the archaeological record of the Near
East during the periods discussed here (Fig. 3). Table 1 sum-
marizes the green stone beads of the Late Natufian, PPNA, and
PPNB sites.

None of these green minerals is found in the immediate
vicinity of any of the sites studied. Apatite and fluorapatite are
assumed to originate in the Dabba marbles of Jordan or in the
Hatrurim Formation of Israel (ref. 21 and Fig. 4). Major
exposures of the Hatrurim Formation are located on the shoul-
ders of the Jordan Rift Valley, in the Judean Desert, and the NE
Negev. The sources of chrysocolla and malachite could be in the
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Faynan or Timna copper mine areas, whereas turquoise may
have been obtained in the Sinai copper mines near Serabit el
Khadem. The closest source of amazonite can be found in Wadi
Tbeik in Saudi Arabia, 150 km south of Jebel Arqa (ref. 22 and
Francesco Berna, personal communication), and serpentinite
would have to be brought from either northern Syria or Cyprus.
The three sites of Gilgal are within a 15-km distance from the
nearest exposure of the Hatrurim Formation (Fig. 1), but other
sites, such as Eynan, are �100 km away from that nearest source.

In this work we characterized as many attributes of the beads
as possible. In the following discussion we attempt to explain why
green stone beads, never before encountered in the Near East,
emerge along with the emergence of agriculture.

Discussion
The earliest cultivators at the end of the Natufian and the PPNA
farmers made great efforts at obtaining green minerals for the

production of beads and pendants, and in the PPNB this trend
expands: A larger variety of raw materials is sought after, from
more sources (Table 1 and Fig. 3). We propose that the green
color mimics the green of young leaf blades, which signify
germination and embody the wish for successful crops and for
success in fertility.

The use of green and blue beads is encountered in all
archaeological periods that follow the Neolithic, and recent
ethnographic studies clarify their meanings. Ethnographic stud-
ies supply ample evidence for the significance of beads and
pendants as artifacts with symbolic meaning (e.g., 23–26). The
meanings of beads are far and wide and consist of beliefs
intended ‘‘to prevent misfortune and danger, to counteract or
divert the effects of supernatural powers, and to bring luck and
strength’’ (25). Many of these beliefs existed well before the
agricultural revolution and were expressed in symbolic behaviors
as early as the Middle Paleolithic era (e.g., 27, 28). However, the
onset of agricultural practices brings with it a special interest in
fertility both of plants and animals and of humans. This interest,
in turn, brought on a change in human demography caused by
higher birth rates and a greater rate of deaths after child delivery,
in addition to other ailments (29–31). This increase in health
problems required new means of coping. It is likely that medic-
inal plants were used for curing some of the conditions, but
symbolic practices and the use of apotropaic artifacts undoubt-
edly complemented the plant treatment. It is likely that the same
green beads that were ‘‘in charge’’ of improving crops were also
responsible for keeping the well being of the farmers that raised
these crops.

The use of green beads is an ongoing tradition in the Near
East. Green and/or blue beads were encountered in all periods
up to recent historic periods. Blue ‘‘eyes’’ are produced in Turkey
and elsewhere to this day. Their association with agricultural
practices requires further study; however, a study of heirloom
jewelry in a farming community in Jordan during the past
century emphasizes the beads’ amuletic use, and in particular
their relevance to women’s health and fertility, which are con-
sidered by the owners to be the result of the ‘‘evil eye’s’’ power
(24). This notion is reinforced by other studies concerned with
the meaning of beads. In particular, in Zulu, linguistically, only
black, white, and red are nonreferential colors, whereas other
colors derive etymologically from and refer to plants, animals, or

Table 1. Green beads in Late Natufian and Pre-Pottery Neolithic sites in Israel

Site Ref.

No.
stone
beads

Green
beads,

% Apatite* Fluorapatite† Chrysocolla‡ Malachite§ Turquoise¶ Amazonite� Serpentinite**

Late Natufian
Rosh Horesha 39 5 80 �

Eynan 40 90 28 � � �? �?
Gilgal II 36 18 66 � �

El Wad Israel Museum 3 100 �

PPNA
Hatoula 41 49 47 � � � � �

Gilgal I 36 3 66 �

Gilgal III 36 5 80 � �

PPNB
Kefar ha-Horesh This study 48 33 � � � � �

Beads refer also to bead blanks and pendants but not to chunks of raw material discovered in some of the sites. �, identified; �?, tentative identification.
*Ca5(PO4)3OH from Dabba or Hatrurim Formation.
†(CaF)Ca4(PO4)3OH from Dabba or Hatrurim Formation.
‡CuSiO3�2H2O from Faynan, Timna, or Sinai.
§CuCo3�Cu(OH)2 from Faynan, Timna, or Sinai.
¶CuAl6(PO4)4(OH)8�4H2O from Sinai.
�KAlSi3O8 from Saudi Arabia.
**(Mg,Fe)3Si2O5(OH)4 from North Syria or Cyprus.

Fig. 1. Beads and pendants from Gilgal II (Late Natufian). Disk beads are
numbered 1, 2, 4, and 5; a short cylinder bead is labeled with the number 3; and
the double-holed pendants are numbers 6–12.
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other natural objects (26). In Hebrew, too, the word for green
and the word for vegetable share the same root. In the Zulu
tribes studied by Morris and Preston-Whyte ‘‘Older beadmakers
tend to agree that in general terms white beads stand for purity
and perhaps innocence, black for depth and profundity, while
light blue beads indicate ripeness and fertility’’ (25). One should
note that green and blue beads are interchanged in different
cultures and especially in ancient Egypt (32).

Yet another aspect that may shed light on the symbolism
attributed to green stone beads is the double-holed oval pen-
dants. Some of them are green and others brown to black, but all
were made of fluorapatite that probably originated in the
Hatrurim Formation. One of them (Fig. 1, pendant 10) has a
deep incision between its two holes and smaller incisions per-
pendicular to it, possibly imitating cowrie shells, the latter known

to serve as fertility amulets in many different cultures (e.g., 33,
34). Double-holed oval pendants from predynastic Egypt are
also considered to imitate cowries (35). Interestingly, a number
of such pendants were found at Gilgal (36) where real cowrie
shells, although present in other Natufian and PPNA sites (2),
are absent.

In 1930, Budge wrote that ‘‘green stones, e.g., nephrite, the
emerald, green jade, Amazon stones, etc., are connected with
luxuriant vegetation and the rain that causes it, and fertility in
man and beast, and virility and strength generally’’ (37). Our
study provides archaeological evidence for the emergence of
these beliefs. To conclude, the occurrence of green stone beads
is highly associated with the transition to agriculture and may
signify the first use of this color to ward off the ‘‘evil eye’’ that
is mentioned already in Mesopotamian texts (38 and references
therein). This tradition may have begun in the Near East as early
as 10,000 years ago.
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