
could extend the spectral range have not
yet been experimentally elaborated. In
comparison, charge transfer processes
within ion pairs produce radical inter-
mediates without the necessity of covalent
bond breakage. The energetic limitations
are much lower, the utilizable spectral
range broader. Of such systems, those with
Br- have some advantages in spectrum,
electric potential, or quantum yield over
systems with other halides or other ligands.
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spirit was modern.

What was originally thought to be a
simple Neanderthal burial at Shanidar
cave (number IV in the series of skeletons)
has proved of singular importance. The
death had occurred approximately 60,000
years ago (1), yet the evidence of flowers in
the grave brings Neanderthals closer to us
in spirit than we have ever before suspect-
ed. The flower pollens discovered by Leroi-
Gourhan, a palynologist (2), in the soil
samples that I had taken from around the
skeleton emphasize the rich dividends of
interdisciplinary research in studies of pre-
history.
The Neanderthal finds made at Shani-

dar cave in 1960 were initially described by
Stewart (3) and, at about the same time, by
me (4). At that time, the palynological
analysis of the soils was still to be made.

Shanidar IV and associated remains
from three other individuals were found
about 15 m from the cave mouth at a depth
of about 7.5 m below the cave floor. The
skeletons were crammed in a niche of
stones measuring about 90 cm north to
south by 150 cm east to west and covered
by a widespread rockfall.
The discovery of Shanidar IV was made

in the course of trimming a dangerous-
looking bulge in the east wall of the exca-
vation. Included in the bulge zone was a
relatively small remnant of unexcavated
soil left over from an earlier season. It was
during this trimming operation that we en-
countered the first bones, heavily encrusted
with a coating of limestone deposit. After
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identifying the bones as human, Stewart
assumed supervision of the exhumation of
the find, which proved to be an adult male.
While he was engaged in this operation,
another Neanderthal, Shanidar V, was
brought to light only yards away.
By cleaning away the loose soil in front

of Shanidar IV, Stewart found the crushed
parts of a new individual, Shanidar VI, an
adult female. Rather than trying to take up
Shanidar IV bone by bone in order to ex-
pose the new find, it was thought best to
box the extremely fragile remains en bloc
for removal to the laboratory in Baghdad.

In his laboratory examination 2 years
later, Stewart (3) discovered that among
the bones which had been identified in the
field as Shanidar VI were the bones of yet
another individual, a second adult female,
which should technically be given the find
designation of Shanidar VII. He could not
be sure which of the female bones belonged
to which individual, and thus provisionally
lumped them both together as a unit which
we call Shanidar VI-VII. The bones of a
baby, which were found below Shanidar IV
and VI-VII, are designated as Shanidar
VIII. The remains of these three individ-
uals (Shanidar VI-VII and VIII) seem to
have been only partially complete, accord-
ing to Stewart's findings. From the posi-
tion of the skeletal remains, it would ap-
pear that the baby had been laid in first,
followed by the two females. Finally, room
was made for the male, who was evidently
an important man.

I took a number of soil samples from
around Shanidar IV, with a special note
that samples 313, 314, and 315 were specif-
ically for pollen analysis. These were sent
for examination by Leroi-Gourhan in
Paris. She processed the six soil samples
that were taken from around Shanidar IV
and the immediately adjacent area, and
much to her surprise found that among
others, samples 313 and 314 were espe-
cially rich in flower pollen (2). The humid
condition of the soil undoubtedly contrib-
uted to the good preservation of the pollen
grains, although it had a bad effect on the
skeletons.
The recovery of pollen grains around the

7ANeanderthal burial was in itself unusual
and without precedent to our knowledge,
but to find flower pollen, and in quantity,
was an added extraordinary dividend. The
association of flowers with Neanderthals
adds a whole new dimension to our knowl-
edge of his humanness, indicating that he
had "soul."
The flowers identified by Leroi-Gourhan

can still be found in Iraq (5). Even more

importantly, by coincidence, seven of the
eight flower species are cited by Al-Rawi
and Chakravarty (6) for their herbal and
medicinal properties, which raises some
fine points for speculation with regard to
their associations in Neanderthal burial.
When reviewing the list of flowers, we

start with the Compositae, the family of
flowers collectively and commonly known
as the daisies. In this family at least six
species of the Achillea genus are found in
the Shanidar area today (5, 7). The com-
mon name of Achillea is yarrow, or mil-
foil. Yarrow is an Anglo-Saxon derivation
meaning healer. In addition to its specific
use in the past for wounds, it has been
widely used in herbal medicine. In Iraq,
Al-Rawi and Chakravarty (6) inform us
that the herb of Achilles santolina Linn.
possesses insect repellent properties, and
its leaves are useful against dysentery, in-
testinal colic, "expulsion of gases," and as
a general tonic and carminative. Leroi-
Gourhan also found pollens of the Cen-
taurea genus, also of the Compositae fam-
ily, among the burial soils. Al-Rawi and
Chakravarty (6) note that the Centaurea
cyanus Linn. (commonly known as the
cornflower, blue bottle, or blue bonnet),
which is found farther south in Iraq today,
has uses as a diuretic, emmenagogue, ton-
ic, pectoral, stimulant, astringent, febri-
fuge, and collyrium.

Centaurea solstitialis, commonly known
as St. Barnaby's thistle, is a conspicuous
plant that I have observed in great num-
bers at Shanidar. It is mentioned as one of
the wild plants of Iraq by Al-Rawi (5), and
of the eastern Mediterranean in general by
Polunin and Huxley (8). It has white cot-
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tonlike leaves and long yellow needlelike
spikes which spread outward from the
rounded heads of yellow flowers. This un-
likely looking flower is used by peasants to
make herbal remedies, and I have seen
Shanidar inhabitants eat the head of the
plant after first picking away the thistles.
Of the Senecio-type flowers, at least four

species are still found in northern Iraq (6).
These flowers, commonly known as rag-
wort or groundsels (the name groundsel
comes from the Anglo-Saxon word mean-
ing pus swallower), are characterized by a
large and brilliant yellow flower (Senecio
vernalis w. and K.). During its long flower-
ing season, which lasts until late spring,
this flower produces a great quantity of
fruit. Another species of the Senecio-type,
Senecio vulgaris Linn., found farther to
the south in Iraq, is used, for example, as
an herb, emetic, diuretic, and purgative. It
is said to have a soothing effect on the
female genital system, with an action that
resembles that of ergot (6).
The Muscari, or grape hyacinth, in the

Liliaceae family, is a very lovely flower
with a dark blackish-blue color. At least
four different species of this flower have
been identified in northern Iraq (5, 7). It
also is described by Polunin and Huxley
(8) for the eastern Mediterranean area as a
whole. The Muscari has diuretic and stim-
ulant properties, and its bulb is poisonous
(9).

In the Gnetaceae family, the Ephedra is
represented by six species in the northern
area of Iraq, as well as two others that are
found farther south (6). Ephedra is com-
monly called joint pine or woody horsetail.
According t'o Al-Rawi and Chakravarty
(6), the Ephedra alata Decne is used as a
cure for asthma, a cardiac stimulant, and
for epidemic;dropsy. It contains ephedrine,
a nerve stimulant. It is also used for rheu-
matism (9). Leroi-Gourhan's Ephedra al-
tissima may be like the woody horsetail
(Ephedra foliata Bois and Kotschy) (5, 6)
that is found in the Iranian foothills. Polu-
nin and Huxley (8) describe the Ephedra
fragilis ssp. camyloda as a switchlike plant,
with many branches that end in tufted
sprigs. The ramose branches of this flower
lend it to the fabrication of a network or
woven bedding.
The Malvaceae (or Mallow) family is

represented among the pollen samples by
the flower Althaea, which is the Greek
word for healer, and is commonly known
as hollyhock. This is a distinctive plant
with a tall, wandlike stem and large, con-
spicuous flowers (8). The flower colors can
be white, yellow, red, or purple. The plant
is used as a food as well as for medicinal
purposes. From the roots, leaves, flowers,
and seeds, a variety of medicines with a
great many uses can be made. These range
28 NOVEMBER 1975

from relief of toothache and inflammation
to its uses for poultices and for spasms. It
seems to be the poor man's aspirin. We are
told that the boiled seeds and flowers of
Althaea rosea Linn., or rose mallow, from
northern Iraq are useful applications
against spasms, toothaches, and inflamma-
tions (6), while the flower has such diverse
uses as a coloring agent for wine and as
an emollient, demulcent, diuretic, ex-
pectorant, and mucilage. The root is used
for more of the same medical applications
and as an astringent. Another representa-
tive of this flower in northern Iraq, Althaea
officinalis Linn., has uses in the making of
an emollient, and for the manufacture of
absorbent pills and pastilles. The decoction
of the root is used to combat irritation and
inflammation of the mucous membrane.
When bruised and boiled, the plant is
sometimes used as a poultice.
One thing is certain from Leroi-Gour-

han's discovery. These flower pollens were
not accidentally introduced into the grave,
and hence must represent bouquets or
clumps of flowers purposely laid down with
the Shanidar IV burial./The hollyhock is
especially indicative of this since it grows
in separate individual standxs, and cannot
be grasped in bunches like the others.
Some person or persons once ranged the
mountainside, collecting these flowers one
by one. We wonder what kind of flowers
would have been buried with Shanidar IV
if he had died a month or two earlier, be-
fore the flowering season of those that were
found interred with him. Possibly the Ra-
nunculus asiaticus L. (turban buttercup),
or Ranunculus orientalis, and the ane-
mone, which last until April, are likely al-
ternatives. It would be very instructive to
find out if there was a conscious selection
of flowers for the burial. Obviously, more
case studies like this are needed for a prop-
er evaluation of this phenomenon.
None of the soil samples from the other

Shanidar skeletal finds that were examined
by Leroi-Gourhan yielded similar concen-
trations of flower pollens. Of course, death
knows no season, and perhaps the other in-
dividuals foind at Shanidar died during
nonflowering seasons. Then again, it could
be that even if the other individuals had
died during a flowering season, for one rea-
son or another they were not accorded the
same treatment as Shanidar IV. One may
speculate that Shanidar IV was not only a
very important man, a leader, but also may
have been a kind of medicine man or sha-
man in his group.
From the Neanderthal finds made else-

where and at Shanidar itself (10, 11), we
know that Neanderthal man must have
had a concept of the spirit, since he prac-
ticed funerary rites over his dead (12). The
presence of flowers with Neanderthal bur-

ials raises the question of where else in the
annals of prehistory is there a parallel. The
studies on Stone Age cultures yields noth-
ing. Actually, the puzzle is deepened in
that, with the apparent exception of an im-
age interpreted by Marshack (13) as a
flower scratched on a bone, none of the
books on paleolithic art shed any light on
the matter. For later periods there is abun-
dant evidence, such as the lotus flower in
Egypt from about at least 5000 years ago.

Naturally we cannot be sure that whoev-
er buried Shanidar IV was aware of the
economic and medicinal properties of the
flowers that were interred with him. But it
is extremely likely that, as practicing natu-
ralists (and early-day ecologists?), the Ne-
anderthals must have known and appreci-
ated all of their environment, since their
very existence depended on it. Bad experi-
ences with poisonous plants would have
been passed down as oral lore, and such
plants, including their flowers, would have
been avoided. If they recognized the flow-
ers for their useful properties, then they
surely also collected the more obvious
edible vegetal foods to supplement their
diet, such as the acorns that abound in the
mountains of the Near East.

Since this is a unique case of flowers as-
sociated with a prehistoric burial, we have
no examples for comparison. It may be
simply coincidence that the flowers found
with Shanidar IV have medicinal or eco-
nomic value (at least in our present knowl-
edge), but the coincidence does raise specu-
lation about the extent of human spirit in
Neanderthals.

RALPH S. SOLECKI
Department ofAnthropology,
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