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The Signs of All

Times

Entoptic Phenomena in Upper

Palaeolithic Art'

by J. D. Lewis-Williams

and T. A. Dowson

Elucidation of the geometric signs in Upper Palaeolithic art is hampzyeuoh
absence of directly relevant ethnography and by the logical inipbgsof
inducing meaning from numerical rock-art data. This paper@ggres the signs
by constructing a neuropsychological model of the apprehemdientoptic
phenomena in three stages of altered states of consciousheasstility of the
model is assessed by applying it to two known shamanistic rockZatsand
Shoshonean Coso. It is then applied to Upper Palaeolithic maldearietal art
to show that this art was also associated with altered states of cosisegs.
Some of the implications of this conclusion for understanding thenmegaof
entoptic elements, the diverse contexts of Upper Palaeolithic artpthe
occurrence of signs and representational art, and the oodiss are briefly
considered.
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Signs are small measurable things, but interpretations aretdlei.

GEORGE ELIOT, Middlemarch

The so-called signs of European Upper Palaeolithic art2 havedpersistently
intractable challenge to archaeologists. By and large, two approbeliedeen
employed to elucidate their meaning. Some writers, especiallg tbiosarlier
decades, invoked ethnographic analogies to argue that the segagraps, huts,
or shrines inhabited by spirits (e.g., Breuil 195-2:24). More rdgewriters have
turned from ethnography to internal analysis, believing it possibléstogter an
inherent order and then, without recourse to analogues, to indeasing from
that order (e.g., Laming 1962; LeroiGourhan 1968a, b; Malshg?2; Sauvet,
Sauvet, and Wlodarczyk 1977; Sauvet and Sauvet 1979; Far®).\d&ious
patterns have been suggested and supported, some more, segwlgacingly,
by quantitative work (Parkington 1969, Rosenfeld 1971, StevenS)1But the
next step, induction of meaning, has run into snags, for it is logicallyssjble
to induce meaning from numerical rock-art data, as it is from ang (laewis-
Williams 1983b:ioi; Lewis-Williams and Loubser 1986). Althoughuoh of this
inductive work has proved valuable and provocative, no explamébiothe signs
has won general acceptance. Today there is a "swing away framtlags search
for meaning to a consolidation of all we know about the art" (BalImGO&5; see
also Conkey 1983). Many believe that "it is very probable that vl siever
know the meaning of Palaeolithic art" (Sieveking 1979:209; Hatwedd87:70).
Less pessimistically, we develop a model for classifying andes$ing Upper
Palaeolithic signs that avoids simplistic ethnographic analogyi@AL985) and
the impasse of induction from internal analysis. This approacdietefrom
current research on San (Bushman) rock art in southern Atsicare the
shamanistic nature of the art has turned attention to altered states of
consciousness. Southern Africa is a particularly favoured azeause
shamanistic images can be approached simultaneously fromitaatidns. In the
first place, neuropsychological research explains the formeréin depictions,
and, secondly, the meanings of some of these depictions canatdigstd from
directly relevant ethnography. But southern African exampleg ontlerscore the
difficulty of rock-art research in regions and periods for which ttmegraphy
exists (Davis 1982; Jones 1982; Sauvet 1982; Marshack 1983:8&ieveking
(1979:2 8) and others (e.g., Conkey 1983:223) are no doultingim absolute
sense that Upper Palaeolithic art has "no real counterpart in @sgpr-day
primitive community,” but we respond to their "ethnographic de$jgy arguing
that a

and obscures the variety of genres, but, in the absence of a betteqaally
succinct phrase, we retain it (cf. Conkey 1984, n.d.; Davis 19588.
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neurological bridge affords some access to the Upper varietyeahsy Under
laboratory conditions, electl Palaeolithic. stimulation
(e.g., Knoll and Kugler 1959, Knoll el

1963, Brindley 1973, Eichmeier and H6fer 1974)



flickering light (Young et al. 1975) produce them,

Entoptic Phenomena although flickering fire light may have
played a rol

the past, we clearly have to look elsewhere to exp

The strong evidence that chimpanzees, baboons, mon- prehestpecdence.
Psychoactive drugs generate keys, cats, dogs, and other anatiatsrtate
suggests percepts, but fatigue, sensory deprivation, intenaedltéred states of
consciousness and hallucinations centration, auditory drivingainig,
schizophre are a function of the mammalian, not just the human,
hyperventilation, and rhythmic movement are s nervous systesgéSand Jarvik
1975:81-104) and that other generating factors (Kliiver 1942pkiiz ic "non-
real" visual percepts were experienced long before 512-18;sSEEH0; Siegel
and Jarvik 1975). Much,, the Upper Palaeolithic. Indeed, aagtithkecines prob-
research will have to be done before it can be estabhs ably hallediri2e that as
it may, the nervous system whether specific geometric forms aceiassd v is a
human universal, and we accept that, by the Upper particular céteunces of
generation (but see Kno] Palaeolithic, it Was much the same asatisThe al.
1963). content of early human mental imagery is, however,  Nwamature for
these visual percepts poses s(

more problematic than its existence, because cultural probldamng to avoid
a diversionary logomachy, expectations inform the imagery to a cersite ex-
follow Tyler (1978:1633) in using entoptic phenom tent. For a corete/e
beginning to an investigation of (from the Greek, "within vision") toameisual
sei possible Upper Palaeolithic mental imagery we therefore tiomgedieirom
the structure of the optic system comment less on culturally informed
hallucinations where from the eyeball to the cortex. This terniteam on a
feature of altered states completely controlled two classes of georpetdept
that appear to de by the nervous system. from different parts of
the visual system-phosphe

Under certain circumstances the visual system gener- and forstecus.
Phosphenes can be induced by pl ates a range of luminous peicepse
independent of ical stimulation, such as pressure on the eyehalligit from an
external source (e.g., Kluver 1926, 1942,; thus entophthaliwithin the eye")
(Walker 1i Knoll et al. 1963; Horowitz 1964; Oster 1970; RichearBorm
constants derive from the optic system, prob. 1971; Eichmeier afel Hi874;
Siegel and Jarvik 1975; beyond the eyeball itself (Knoll et al. 1%d8gel 19
Siegel 1977, 1978; Asaad and Shapiro 1986). Although We digiéingghese two
kinds of entoptic phenom there was interest in these visual perceghts L9th
from hallucinations, which have no foundation in century and at dggriming of
this one, it was not until actual structure of the optic system. Unlii@sphe the
1920S that Heinrich Kliver began the systematic and form constants,
hallucinations include iconic analysis of the phenomena. Workirgun
laboratory sions of culturally controlled items such as animatslitimns,

Klfiver (1926; 1942:177) concluded that well as somatic and awjgéeences.
These definiti these percepts were not just visual "dust”; theydradsomewhat
complicated by similarity between , form. Abstracting redundantnfelements



from his tain phosphenes and form constants and the simultv sulvpgmsts of
altered states of consciousness, he ous experience of form s estal
hallucinati arrived at four groupings of the percepts. Some yaars moreover,
by a tendency for writers to use "halli later, Horowitz (1975: 118} ware of
Kliiver's work, nation" to cover phosphenes, form constants, aichilarly
abstracted redundant form elements from re- lucinations as eéined. One of
us (JDL-W) has h ports of altered states. He then found that hiseelsmguilty
of such confusion, but we feel that gre despite their "indesclévass” (Khiver
1926:503), cor- definitional clarity should be sought if we are to apoaded
very largely with Kluiver's categorisation. more precision in ooderstanding of
shamanistic Other workers (e.g., Knoll 1958, Horowitz 1964, pege
Nevertheless, at the present stage of researc

Richards 1971, Eichmeier and H6fer 1974, Siegel 1977) is premture
distinguish between phosphenes have confirmed these findingdamtified
further re- form constants (cf. Hedges 1983:59), and we therenguiorm
elements. Their research has shown that use only the genenic'eetoptic
phenomena" these visual phenomena, although complex andeliveantoptics")
for the largely geometric visual perce] take geometric forms ssofrids,
zigzags, dots, spirals, We reserve "hallucination” for more coxnptaic and
catenary curves. All these percepts are experienced sions (S8gelL34;
Reichel-Dolmatoff 1978a:] as incandescent, shimmering, movetgting, and
I3). sometimes enlarging patterns; they also grade one into anottheoarbine
in a bewildering way (Kliiver 1942:176). Because they derive ftbehuman
nervous A Neuropsychological Model system, all people who ergeain
altered states of consciousness, no matter what their cultural bdtie
universality of entoptic phenomena encourages ground, dnle lia perceive
them (Eichmeier and H6fer to construct a model of the ways in whiattahem
1974, Reichel-Dolmatoff 1978a). ery is perceived by people in
certain altered states

These geometric visual percepts can be induced by a conscisukhimately,
such a model should be r(
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vant to all arts derived from these altered states. Because we arerned
principally with entoptics, we say less about iconic hallucinatitos the
intimate relationship between the two must be clarified by any modekteks to
explain the imagery of altered states. We distinguish three oaemts within our
model: types of entoptic phenomena, principles governing piegteption, and
stages in the progression of altered states of consciousness.

ENTOPTIC FORMS

Although there are numerous entoptic forms, certain types r@éahave
selected six of the commonest types from the range establishedilylogists
and Spsychologists (see, for example, Kllver 1942:172-77lkamal Kugler
1959; Horowitz 1965; Oster 1970; Richards 1971; Eichmeier anfe HB74;
Siegel 1977). (An important omission is the spiral or vortex, butees this
deserves special treatment.) These are (I) a basic grid and g®gewent in a



lattice and expanding hexagonal pattern, (2) sets of parallel ({Bedpts and
short flecks, (4) zigzag lines crossing the field of vision (reportgeddime
subjects as angular, by others as undulating), (5) nested cammags (in a
developed form the outer arc comprises flickering zigzags), anili@ees or
thin meandering lines. Because these phenomena are mercurial,ve¢ d
suppose our six categories to be as rigid as this list seems to iNgertheless,
we take the six entoptic types to be fundamental because they welbbststd by
abstracting redundant elements from a large number of reports.
PRINCIPLES OF PERCEPTION

According to neuropsychological studies, the ways in which subjsetceive
both entoptic phenomena and iconic hallucinations are many aretivayve
have, nevertheless, formulated seven general principles thatrgtheir
perception: replication, fragmentation, integration, supetijoosng,
juxtapositioning, reduplication, and rotation.

When a subject perceives an entoptic phenomenon in one of tharherdal
forms, we speak of replication, our first principle. The entoptidsssuned under
this principle are, in a sense, unmistakable; those covered bytbaderinciple,
fragmentation, are less so because research has shown thabticent
phenomenon may be broken down into minimal components (Horowitz
1975:178); a grid, for example, may be fragmented into a ladderfdike. The
third principle, integration, moves in the opposite direction and dem@ges to
build up complex patterns (Khiver 1942:177; Siegel 1977:13dj ikstance, a
grid may blend with a series of zigzags. Two less intimate ways of toring
together visual images are superpositioning and juxtapositio@ing.entoptic
form may be projected against another (Knoll et al. 1963: 205, 2b8, Walker
1981:148) or simply appear next to it. The next principle is reidapibn. What
may start as a single image becomes a series of duplicated

images, such as festoons of catenary curves (Kliiver 1942:177 1832 Reichel-
Dolmatoff 1972:92; Siegel 1977:134). Finally, entoptic phenonretete in the
field of vision (Kliver 1926:504, 505; 1942:181; Knoll et al. 1966426).
Although we have referred to only entoptic phenomena, these geiwranples
also apply to iconic hallucinations and in some cases link the twaoskond
percept. In such an experience a grid, for example, may be integsétte an
animal; in other instances an animal may be blended with charstatsrof
another species. The principles are necessarily a simplificatittreanany
distortions and alterations experienced in mental imagery (Klib@&?2: 187), but,
after the identification of entoptic forms, they are a second step idibgia
neuropsychological model of the ways in which mental imagery setended.
STAGES IN THE DEVELOPMENT OF MENTAL IMAGERY

As a third step we examine three broadly conceived stages in tigegssion of
mental imagery during altered states of consciousness.

In Stage i subjects experience entoptic phenomena alone (Siegdharvik
1975:111; Siegel 1977:132). These are perceived with the eyesooptosed
(Khiver 1942:503; Siegel 1977:132) and tend to be located at readitande
(Siegel 1977:139), though they also ap-' pear to recede and @lvEme
phenomena cannot be consciously controlled; they seem to hdeedhtineir



own (Kiver 1926:504; Siegel 1977:132). They are, furthermdnaracterized by
varied and saturated colours (Knoll et al. 1963; Siegel 1977: B#)etimes a
bright light in the centre of the field of vision obscures all but pleel images
(KIUver 1926:503; Siegel 1977:134). The rate of change of thepimena seems
to vary from one hallucinogen to another (Knoll et al. 1963:221) bgeriserally
rapid. Laboratory subjects new to the experience find it difficultéefk pace with
the rapid flow of imagery, but, significantly, training and famiitgrwith the
experience increase their powers of observation and descr{i@iegel
1977:134). In Stage . subjects try to make sense of entoptics byratadgpthem
into iconic forms (Horowitz 1964:514; 1975:177, 178, 181). In a rerstate of
consciousness the brain receives a constant stream of sengssiops. A visual
image reaching the brain is decoded (as, of course, are other sgmessions)
by being matched against a store of experience. If a "fit" can feeted, the
image is "recognised.” In altered states the nervous system itselfngsca "sixth
sense" (Heinze 1986) that produces a variety of images inclitaptic
phenomena. The brain attempts to recognise, or decode, thesedsiitrdoes
impressions supplied by the nervous system in a normal state s€iocusness.
Horowitz (1975:177) links this process of making sense to the disposif the
subject: "Thus the same ambiguous round shape on initial peeteptu
representation can be ‘illusioned' into an orange (if the subjectigriiy a breast
(if he is in a state of heightened sexual drive), a
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cup of water (if he is thirsty), or an anarchist's bomb (if he is hostiliearful).”
As subjects move from this stage into Stage 3, marked changes inryraapr
(Siegel 1977:132). Many laboratory subjects report experieraiatex or
rotating tunnel that seems to surround them, and there is a progregsiusion
of perceptual information (Horowitz 1975:178). The sides of theax are
marked by a lattice of squares like television screens. The imageé®esa
"screens"” are the first spontaneously produced iconic ha#tions; they
eventually overlie the vortex as entoptics give way to iconic ima§esgel and
Jarvik 1975: 127, 143; Siegel 1977:136). The iconic images appekarive from
memory and are often associated with powerful emotional expsef{Siegel
and Jarvik 1975:1'1; Siegel 1977:136). This shift to iconic imgagealso
accompanied by an increase in vividness. Subjects stop usingsitmidescribe
their experiences and assert that the images are indeed whapihesyr @o be.
They "lose insight into the differences between literal and analog@asimngs”
(Siegel and Jarvik 1975:128). Nevertheless, even in this eskgnta@ic stage,
entoptic phenomena may persist: iconic imagery is "often projexgathst a
background of geometric forms" (Siegel 1977:134).

These three stages are not necessarily sequential. Some supjesas @ move
directly into the third stage, while others do not progress beyonfirstelt does,
however, appear that exclusively entoptic imagery is characteasthe first
stage. Nor should the stages be considered discrete. Construagtéorce, may
occur in Stage 3, with construed entoptics accompanying true iconic
hallucinations. Although entoptics still occur in Stage 3, they aposdary and



tend to frame the principal iconic elements (Reichel-Dolmatoff 191784. The
three stages we propose should therefore be seen as cumulativetrathe
sequential.

This three-stage progression was established by research usioglimesand
LSD. We do not know if the trajectory of mental imagery is identicaldth drugs
and for non-drug-induced states, but we believe that a broathsityican be
accepted. This assumption is partially justified by the identificabigp the Tukano
of the Colombian northwestern Amazon of three stages in their yajieed
visual experiences (Reichel-Dolmatoff 1978a:12-13). They kpéan initial
stage in which "grid patterns, zigzag lines and undulating linesratewith eye-
shaped motifs, many-coloured concentric circles or endlesasbébrillant
dots" (ReichelDolmatoff 1978b:291-92). During this stage they wtelssively
these innumerable scintillating patterns which seem to approachretréat, or to
change and recombine into a multitude of colourful panels."@vphasise that
these forms are depicted by the Tukano and identified by them asmieime
their yalij visions. Reichel-Dolmatoff (1972, 1978a, b) has dematestrtheir
isomorphism with entoptic phenomena established quite indepepdsntl
laboratory experiments. In the second stage recognised by trendukere is a
diminution of these patterns and the slow formation of

larger images. Together with these they perceive rec nisablesbépeople,
animals, and monsters. 'l intense activity of this stage gives way to phere
visions in the final stage. The Tukano's Stages i conform to our Stagek3
respectively.

The model we propose thus comprises a set of six e optic forms) pewveiples
governing the perception entoptic phenomena and iconic hallucnsati three
stages in the progression of altered states of c( sciousness.

Entoptic Phenomena in Shamanistic and Upper Palaeolithic Art

To examine the applicability of this neuropsychologi, model wdjppo two
known shamanistic arts fr( different continents. If the model psoappropriate
these arts, we can use it to assess arts not known a pri to be astegtataltered
states.

The first shamanistic art is that of the San. Becat San rock artwsmdely
accepted as shamanistic,' do not rehearse the debate aboutdt\Werener( point
out that I9th- and 2oth-century ethnography cords San shatitgmiactices in
some detail and p vides a firm foundation for the interpretattbasf low (for an
account of the ethnography and its relevar to San rock art, see Miiams
and Biesele 19, Lewis-Williams 1980; 198la:25-37; 1987a).

In referring to the San we use "shaman" rather th the more usuai¢me man,”
but we do not there imply anything about the social position of thie pis or her
mental health, or, indeed, many of the ott characteristics oftercégted with the
very h, erogeneous phenomenon called shamanism. Instead ssgplvaat we
believe to be the most importa and overriding feature of shamanisrtharahe
wi which this paper is principally concerned-alter states oscausness. This
emphasis is echoed by S words for "shaman." The modem Kung obitilee
Kalahari Desert use n/urn k"au, which means "owner n/urn."iNisia
supernatural potency that Marsh (1969:351) likens to electricégnessed it is be



eficial, uncontrolled it is dangerous. The 19th-centu southern /8amspoke of a
Igi:xa (pl. 'gi:ten). IGi the /Xam equivalent of n/um, and the final ajlle, -:
means "-full," as in "wrathful." /Xam shamans tivated their potetacgnter
trance, as the Kung st do today, either during large dances orria sotita
circumstances (Lewis-Williams n.d.a). Hallucinoge

3. See Lewis-Williams (1980, 198la, 1982, 19854, b, 1987a), Méiliams and
Loubser (1986), Huffman (1983), Maggs and Se, (1983), Y&etson, and Hall
(1985), Manhire et al. (1986), Pa ington et al. (1986), CamphbéBg, 1987).

4. Traditionally, San rock art was seen as the product of huagjiarituals or as a
narrative of daily life with a small "mythica component. For the vasipositions
adopted in this debate, s Lewis-Williams (1982, 1983a, b, 1984a 3874l D),
Cooke (198 Hammond-Tooke (1983), Nettleton (1984), Willcc8gd, 198
Woodhouse (1984), and Lewis-Williams and Loubser (1986).
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are little used in the Kalahari today (Lee 1968; Marshall 1969:3'&2zK
1982.:180-81, but there is some suggestion they may have bedmase
commonly in the past (Dobkin de Rios 1986). Southern San shamanes w
believed to enter trance to cure the sick, undertake extracsapmurneys, make
rain, and control animals. The artists depicted the trance dantfestgabols of
supernatural potency, hallucinations experienced by shamahanaist
significant for our argument, entoptic phenomena. Although it mingive been
possible under certain circumstances, we do not suggest that #y@séahs were
executed by people actually in trance. It seems more likely thasBaman-
artists recalled and depicted their powerful experiences in relatanquility.
Today the San listen attentively to shamans' recollections oféraxperience; in
the past, depiction may have been a parallel (but not identical) gctivit

For a second assessment of our model we turn to the ShoshonsamdCk art of
the California Great Basin. The paucity of direct ethnographieresfces to rock
art in this area has led some students to believe that its social contéxtzly
unknowable. By inference from the art alone others have thoughtive been
associated with a hunting cult focused on bighorn sheep (HemkeBaumhoff
1959, 1962; Grant 1968; Ritter 1970). Recently, closer attentdsreat Basin
and southern Sierra Nevada ethnography has suggested thatsheumanistic
(Whitley n.d.a, b; for more on shamanistic rock art in North Aitessee, among
others, Kroeber 1925; Grant 1965; Kirkland and Newcomb 1967eiRand Ritter
1972a; Vastokas and Vastokas 1973; Hedges 1973, 1976, 198R:gape 1975;
Blackburn 1977; Lee 1977; Snow 1977; Wellman 1978, 1979a, h;iGa978;
Schaafsma 1980; Hudson and Lee 1984). There are many retbeaigh not
direct ethnographic data. Whitley (n.d.a) argues that, if all theresfces to rock
painting within the southern Sierra Nevada area (and across a nafber
ethnolinguistic groups) "are viewed within the regional patterndhafiganism, a
coherent pattern emerges." The most explicit statement wastsallby Driver
(1937) from a Western Mono informant: "doctors, po'hage ainged their spirits
(anit) on rocks 'to show themselves, to let people see what theydane.' The
spirit must come first in a dream.” Among the Coso Shoshone aredt gtbups



(Tubatulabal and Kawaiissu), rock art was ascribed to "water balaeconcept
common in the region. Although these mythical creatures have hesmnsded as
mere "brownies" (Voegelin 1938:61), they were in fact dream amahhelpers
of shamans. Moreover, in south-central California there is littteckd difference
between "spirit," "dream helper," and "shaman" (Whitley n.d)aAmong the
adjacent Tubatulabal the "water babies" themselves were identifidxe gminters
and were seen in jimsonweed trances. Although ethnographiereseédor a
shamanistic interpretation of Coso rock art is not as rich and varidthafor San
rock art, it is sufficient to justify using it in a second, though subsidia
evaluation of our model.

ENTOPTIC FORMS

In figure i we assess the first component of our model, the sixpictoategories,
against San and Coso rock art.

In dealing with San art, we distinguish between engravings andipgsbecause
entoptics are, for unknown reasons, considerably more prarnameong the
former. These two depictive techniques are, by and large, axhfmdifferent
parts of the subcontinent (Van Riet Lowe 1956), but there is reasbelieve
they were both employed by San people who entertained similar bgsitfras
(Lewis-Williams and Biesele 1978; Lewis-Williams 1983c:31-37)rt@aly, all
six forms occur in both engravings and paintings.

The six entoptic categories are also abundant in Coso art, thaigh the same
proportions. The first entoptic, a grid, is often part of the endasggeldlike
forms. Sets of lines (II) are sometimes similarly enclosed, butrenside only.
The example in |IE is accompanied by a row of dots (lll). Dots, likeeo forms,
are also often depicted enclosed. Zigzags and undulating linefuttk entoptic,
are as common. Catenary curves (V) seem to be comparativelyoarexamples
do exist. The one in figure i is accompanied by concentric circless&ltircles
probably represent a vortex, as is more clearly seen in the depiatirio the
example of VI.

We take the presence of all six entoptic forms in both San and Cosolzetan
initial confirmation of the utility of our model in explaining one coomgent of
these arts.

Figure 2 shows that the six formal categories are depicted in Eanogpper
Palaeolithic art (cf. Eichmeier and H6fer 1974:table 7; BednB948b:fig. i). As
in the San and Coso cases, many examples have been chosenalraogbm
and could easily be multiplied. Dots, zigzags,and grids, for ntstaare
ubiquitous throughout the Upper Palaeolithic. In distinguishingvbeh mobile
and parietal art to show that all six categories are found in botldoveot imply
that there is an exact correspondence in content between naobilparietal art.
Neither have we attempted to distinguish between periods of the Upper
Palaeolithic or geographical regions. Subsequent researGhweifeel sure, draw
these important distinctions and perhaps suggest social andfatiais that
informed them.

The six categories of figure 2 embrace most but not all Upper Blitlaie signs.
Because the seven principles govern entoptic and iconic mental iynage
because the three stages of our model are not mutually excluseveuthber of



possible permutations is high. Among our omissions are speaolrkesf
claviforms, and tectiforms (fig. 3). Some of the spearlike sigay mell be
realistic depictions and thus not relevant to this discussion, bnésve marked
with zigzags (Marshack 1969: figs. 2b, 33b, 36, 38, 39a). Giryil some
claviforms, such as those at Les Trois-Fr~res, Niaux, the Apsesaialux, and
elsewhere (Leroi-Gourhan 1968a: 513), may indeed be simpliéethle forms,
as Leroi-Gourhan (1968a:145-46) argues (but see Bahn 1986@t®r clavi-
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ENTOPTIC PHENOMENA
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FIG. I. Six categories of entoptic phenomena compared with San asd ©ck-
art depictions. Redrawn from th following: 1A, Siegel (1977:138&)Richards
(1971:93); C, Thackeray et al. (198r:flg. 3); D, Manhire, Eagton and Yates
(1985:fig 4); E, Grant (1968:82); HA and B, Siegel (1977:138d @ndC, Fock
and Fock (1984:fig. 258); D, Pager (1971:fig. 307); E, Gra®68:102); liA and
B, Siegel (1977:138b and k); C, Fock (1979:pl. 100); D, Lewidhérns
(198ia:fig. 20); E, Wellmann (i979a:pl. 164); IVA, Siegel (19772338,
Horowitz (1975:fig. 2); C Fock and Fock (1984:fig. 259); D, Bafl97:fig. 338);
E, Grant (1968:66); VA, Siegel (1977:138j); B, Richards (19ih); C, Wilman
(1968:pl. 59); D, Lewis-Williams (n.d. b); E, Grant (1968:28)A/ Horowitz
(1975:fig. 2); C, Fock and Fock (1984:fig. 251); D, Lewis-Witha (1981b:fig.
2); E, Grant (1968:ior).
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FIG. 2. Six categories of entoptic phenomena compared with Upgdae#lithic
mobile and parietal art depictions. Redrawn from the following:,(Marshack
(1972:fig. 34); G, Marshack (1979:fig. 34); H, Marshack (1985 17); I, Leroi-
Gourhan (1968a:fig. 73); (I)F and G, Marshack (1972:figsnd @6); H and I,
Leroi-Gourhan (1968a:figs. 157 and 126); (lll)F, Marshat®42:fig. 12); G,
Marshack (1972:fig. 36); H and I, Leroi-Gourhan (1968a:fig¢.and 165); (IV)F,
Marshack (1972:fig. 43); G, Marshack (1972:fig. 200); H anlddroi-Gourhan
(1968a:figs. 152 and 710); (V)F, Marshack (1979:fig. 29)Mayshack (1972:fig.
84); H, Leroi-Gourhan (1968a:277); |, Marshack (1977:pl. 48))F and H,
Marshack (1977:pl. io and 32).

208| CURRENT ANTHROPOLOGY Volume 29, Number 2, April 1988

FIG. 3. Upper Palaeolithic signs not covered by the neuropsygitEbmodel. a,
spearlike signs superimposed on a horse: Lascaux (aftehilickd972:fig.
.115); b, spearlike signs with zigzags: Polesini (after MackH®69:fig. 38); c,



claviforms: Villars (after Leroi-Gourhan 1968a: 515), Le Ghhil(after Leroi-
Gourhan i968a:51 5); d, tectiforms: Bernifal (after Leroi-Goam 1968a:fig. 33),
Font-de-Gaume (after Sieveking 1979:fig. 64b).

forms (e.g., Leroi-Gourhan 1968a:72, 331, 142, 321, 324jreme difficult to
account for. Tectiforms are similarly intractable, but those emugpgrids
(Sieveking 1979:107) and those rendered in dots (Leroi-Gouri@8atfig. 505,
72) may suggest a connection with entoptic categories | and Ill. tetrdorms,
the convergent nested lines, may represent animal tracks (EltuBelluc
1985). More research is required on all these residual formsyreaent, the
remaining signs are not numerous, and we believe our classifidatioore
comprehensive than, say, Leroi-Gourhan's (1968a:1 36-

48), which omits the very numerous zigzags, fleck filigrees, fastbons. Our
omissions are, in fact, strength rather than a weakness in our argbroanse
they render invalid the potential criticism tl virtually any mark can kteripreted
as an entoptic ph, nomenon.

Even though our six entoptic categories do not count for every pakaeolithic
sign, the presence all six suggests that at least some of theginabeid certain
altered states and leads on to the assessment the other two comubioemts
model.

STAGES AND PRINCIPLES

Because it is impracticable to deal with each of the categories in gkstia
terms of all the principles, consider a single commonly experienctapéc pi
nomenon. In its simplest variant this entoptic (V) is a of nested cajenaves
(cf. Richards 1971; Eichmei and H6fer 1974:231-35, 255-57, 288-89; Sieg
1977:139). In a more complex form it is a boat-shap area of inVitsilvith a
flickering, zigzag outer (Richards 1971:9). This complex variantloa frt
mented into two parts: the navicular area of invisibili and the outgags. It is
therefore difficult to be sur some depicted zigzags derive from thigpéic or fro
another entoptic that seems to comprise "pure” zigza

(IV). Migraine sufferers, who experience the catena entoptimesiones report
only one or other of its tw parts, but encouragement to obsemerié closely usu
ally results in their perceiving both parts.

By considering just this one entoptic, figure 4 elui dates some obliseuring
transformations and conte tualizations that it and other entopticrwedt a
transformed by one or more of the seven principles, the were pectbiyv
shamans in one of the three stages trance and then rendered orktfeceod he
first ro illustrates our first principle by showing replicated de pictiafi this
entoptic phenomenon. The San exampl is one of a series of redshajpéd
depictions (Mag and Sealy 1983). Here the navicular form casepriou curves
and a peripheral zigzag (cf. fig. i, VB). In Coso nested cutikesthese are
uncommon, and the eu ample in figure 4 is exceptional. Zigzag andatnd
lines are more common.

The second row gives examples of fragmentation, eac of which sti@xsgzag
broken down into chevrons The San example is a set of chevrbiescdntainin,
line around such forms (see also the Coso example in th third row) may b



entoptic, for Kliver (1942:177) note, "boundaries" of "lines so tlattit may be
impossibli

FIG. 4. Entoptic phenomena in the three stages of altered sthgeasriousness
as depicted in San, Coso, and Upper Palaeolithic art. I, rejolicsg H,
fragmentations; I, integrations; 1V, construals; V, integrationg animals; VI,
integrations with human figures. Redrawn from the following: |, ida@nd Sealy
(1983:fig. 5), Grant (1968:64), Leroi-Gourhan (1968a:3o#)Marshack
(1972:fig. 16); I, Grant (1968:107a), Marshack (1979:fig.;39) Pager
(1971i:fig. 387, 8b), Grant (1986:2ir), Leroi-Gourhan (1968a27); V, Grant
(1968:63), Leroi-Gourhan (1968a:632); VI, Lewis-Williams (68&ig. 3c),
Grant (1968:69) and Ritter and Ritter (i972b:pl. 4), Marshack (1f8y.64), and
Leroi-Gourhan (1968a:fig. 58).
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to say whether they are black or white." The Coso example is simitdablgs the
containing lines. Another example of fragmentation is IC of figueeform that
in some expressions is very like what we understand by a laddenaotters has
more than two long lines or only one and a number of equal or unéguedverse
lines. The third row illustrates the integration of two entoptic mimagna. The
San depiction integrates grids and a zigzag; by filling in one sideefigzag
with grids a series of triangles results. The Coso example is oneasfesthat
has been interpreted as shields. All the depictions so far discass¢airely
entoptic. In the next stage of altered states subjects try to make ciethsgr
mental images. For example, during the period of his training a Sahsheman
is encouraged to "guess" what each element of his vision repréStikeda
1985). This "guessing" is, of course, not random but constraigedébshaman's
tradition and by what he is expected or desires to see. Sometimgektite
manipulation of an image is required to give it an iconic referent, butorem
complex construals the entoptic raw material may be swamped bigicon
elaborations. The San example in the fourth row, however, affordse balance
between entoptic and iconic elements. In the wild, honeycombs ofameze the
form of nested catenary curves (Pager 1971: 15 1), and the g@ooyimg bees in
numerous painted examples of such curves suggest that a siderareted the
entoptic as a honeycomb (Lewis-Williams n.d.b). This is becaues &ee, for the
San, a potent symbol of the supernatural power shamans Bamester trance.
This construal of catenary curves was thus controlled by belifatarance
performance and was probably also encouraged by a buzzing estis
experienced in certain altered states (Harner 1973:119; Munn I1BF,Christie-
Murray 1978; Bootzin 1980:343; Halifax 1980:49, 144). Other S#ista appear
to have construed the same entoptic in different ways (for more cheawu
African construals, see Lewis-Williams n.d.b); the U-shape&ecorated
handprints,” for example, probably represent the physicaksiemsof tingling in



the hands reported by 19th-century San shamans (cf. Bleek and M8y
L.V.4.4224, Jagger Library, University of Cape Town; see Wialhn 1979a:fig.
423 and Schaafsma 1980:119, pl. ii for similar decorated hangpririzona).
Another interesting San example of construal is IVD of figure i.¢H@zigzag has
been transformed into one of the buck-headed serpents thatwickaly in San
rock art; the blood falling from the noses of many such serperdgs (ewis-
Williams 198ia:fig. 23; Johnson and Maggs 1979:flg. 5I) links thenshamans,
for southern San shamans frequently suffered a nasal haeagerwthen they
entered trance (Lewis-Williams 198ia:75-10l). Snakes are alstbgoas to San
shamans in that they go underground and then surface elsevehgnamans do
when they are on out-of-body travel (Biesele 1980). A somewififgrdnt San
construal is the flecks surrounding the dancer in IlID (for full dasee Lewis-
Williams 198la:fig. 20). San sha-

mans believe the place where a trance dance isp formed to bentddie
potency that can be seen o by people in trance. We suggest tkatiflig dot a
fleck entoptics (Ill) were sometimes construed as tjj potency aew tlepicted
here and in numerous otl more clearly hallucinatory scenes Y&mgicon
1976:figs. 239, 240).

In each of these San examples an entoptic has be construed amantdlethe
complex of shamanist beliefs. Two of the examples, nested catemiagsc
honeycombs and a zigzag as a snake, both construe e optics a$rdenthe
"real" world, though the sna has a buck head. The third is differerause the
artis construed an entoptic as something (supernatural tencyxiktt i belief
only. In contrast to the San construal, the Coso example, bigheepsto
characteristic of this art (Wellm 1979a:figs. 173-80), is of the@emmymplex
version the entoptic. The curved horns recall the simple foM but thg Isoah
entoptic boat shape to which hea legs, and tail have been addeglatiey of
animal le on the arc, also done by some San artists (fig. i, VD sugtiegtihe
flickering margin of the arc may ha been construed as the flashing fegs o
galloping anima (Lewis-Williams n.d.b). Moreover, at a numbeCo sites the
heads of bighorn sheep and antlered deer hav been added tocadleatricular
bodies, and in at lea two cases a navicular body has been given th@&naat
1968:68; Wellmann 1979a:fig. 180). The bod was a basic entoptretigithat
could be turned in more than one species. One particularly insCost
composition shows bighorn sheep with an antlere4. deer (f)gT%e0 of the
sheep are linked by a now realistic line (cf. Lewis-Williams 1981abpther
sugge] tion that these pictures should not be seen "rea

A

A

FIG. 5. Construed entoptic phenomena from Coso. a, antlerecaddéighorn
sheep with navicular bodies: Coso Peak No. 2 (after Grant 195&980n-
realistic line linking bighorn sheep and three sets of horns: Sheeyd (after
Grant x968:72).
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istically.” In an even more clearly hallucinatory composition a samline joins
three sheep and then runs off to at least two sets of horns as seeth&dront
(fig. 5b). In two cases the line becomes one of the curving hontsiraanother
the horns sprout from the line. One site has 82 head-on pairge$ wome of
which have the head and ears as well (Grant 1968:12). The line itaglerive
from Entoptic VI (cf. VID in fig. ).

In the final stage of altered states of consciousness, iconic elearents
spontaneous rather than construals. For convenience we havaldivisistage
into two parts. The first, exemplified in the fifth row, comprises entoptic
phenomena combined with animals, and the second, in the sixth ronduices
the human figure. The San example of the integration of entopiitsamimals
has traditionally been seen as a poor attempt to draw a zebra, lypdbeuped is
part of a large composition that includes two well-delineated "raimals"
(Lewis-Williams 198ia:103-i6) and many zigzags (for full paseke Lewis-
Williams 1987a:fig. 5). Rather than poor draughtsmanship, a fadieldom
evident in San rock art, this painting is an instance of the integration of a
fragmented entoptic (chevrons) and iconic imagery. Generllygptics in San
rock paintings are not immediately evident because incorporggisn intimately
achieved. In the Coso example an iconic lizard is juxtaposed withzagi Such
zigzags, a common feature of North American rock art, seem soragtio have
been construed as snakes.

All the visual experiences we have described so far are withessédyare, from
outside, but at peak hallucinatory periods subjects begin to feelaiesd from
their bodies and frequently become part of their own imagery €biEgj77:136;
Siegel and Jarvik 1975: 128). In this climactic period, imagesamtattically
combined, and the subject inhabits rather than merely witnessearagbiz
hallucinatory world. We call this condition participation and illustriaie the last
row. Some rock-art depictions of human beings probably reptgseticipation,
but we must allow that it would be difficult to distinguish between imagfehe
subject himself and images of other persons he might encoumités altered
state of consciousness.

The San example of what may be participation introduces anotheriarg
dimension in the perception and depiction of entoptic phenonanaktich San
beliefs about trance experience offer an explanation. When gl@&anan enters
trance, his or her legs and arms tremble. At the same time a pagtfightion in
the stomach is ascribed to the "boiling" of supernatural potency treboiling
potency rises up the spine to the head, the shaman succumbs andieafers
trance. Katz (1982:236) believes that this rising and boiling semsggio
represented by the spirals and zigzags drawn by shamans whoskdtkta draw
themselves. By contrast, people who had never entered trancesiinge stick
figures. Although Katz does not himself make the point, it seerobaiyle that the
shamans were depicting entoptic phenomena which, becauserdhireimering,
are analogous to trembling and boiling potency. In other wordy, lleéeved
themselves to be what they saw (Lewis-Williams 1986a). Katz's wodslea to
suppose that the zigzag legs of the San depiction in the last roes@nura
similar process in which somatic trembling was represented bylvsgzags.



Such confusion of the senses, synesthesia, is a fairly commamdeztaltered
states of consciousness; a touch on the skin, for example, maydeddiiver
1942:199; Fischer 1975: 222; La Barre 1975:i0; Emboden 1979S&fko (cited
by Kluver 1942:181), in a report that recalls the San paintingroga with zigzag
legs, said he felt his legs consisted of "spirals” and that thesetsospaals
blended with a luminous spiral rotating in the visual field: "One has theat@n
of somatic and optic unity." Another subject reported that he beddemtical
with an entoptic "fretwork™ pattern as his arms, hands, and fingengtlinto
fretwork: "The fretwork is I" (Beringer, cited by Kluver 1942:182

Similar confusion of the senses probably accounts for the entpatierns
integrated into the rectangular Coso anthropomorphs (see also Wellmann
1979a:figs. 195-20i; Hedges 1982:fig. 5). The astonishing vaakepatterns in
these figures may represent beliefs about personal internampbiedges 1982:6)
rather than ornate garments, as has been suggested (e.g., @&39). This
point will be clarified when North American ethnography is moremsigely
deployed in interpreting the rock art of the continent.

Identification of such Stage 3 rock-art depictions incorporatimgetics with
hallucinatory iconic percepts faces serious problems. In Stagedptic
phenomena, projected onto external objects, may be so strong &srta in
perception of those objects. Kliver (1942:178) cites one ofriggi's subjects,
who, looking at a small branch, said, "The leaves . . . sudderdgayed in an
ornamental pattern as if joined in a circular design having the form of
approximately a cobweb. I looked at other branches, and, lookitigem, all
leaves assumed the same lattice-like arrangement." Stage i psenghairations,
as we shall call them, thus incorporate entoptic with perceptual elismehereas
Stage 3 incorporations do not have a perceptual componenteFuegearch may
distinguish between pseudoincorporations and Stage 3 incomuusabut for the
present we must be alert to potential confusion.

So far we have shown that the stages and principles of our modelycadf order
depictions in both San and Coso art. Fuller discussion of a range@btecs and
their almost infinite transformations, contextualisations, andatians would be
repetitious. Perusal of the San and Coso literature will dematestine effective
range of the model. Because these other two components of our naael h
proved appropriate to these known shamanistic arts, confidencesffigdacy as
an explanation for an important component of Upper Palaeol#tiincreases.
The next part of this explanation is illustrated4n the Upper Pal&gotblumn of
figure 4. In contrast to the San and Coso depictions, the Europeanpte of
replication is of a simpler variation of
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the entoptic-unadorned catenary curves. In Upper Palaeolitisciein curves are
usually further developed by reduplication to form a festoon (fj/12 or
symmetrically inverted (VG).

The second Upper Palaeolithic example is particularly interesecguse it
illustrates the process of fragmentation (cf. Leroi-Gourharg821
"abbreviation™). On this engraved pebble are a zigzag line, afseterlapping



chevrons which form, in effect, a zigzag, and a number of disakévrons. The
derivation of the chevrons from the continuous zigzag line seeras, tfough we
do not, of course, imply that the artists did not discriminate semahtibetween
the replicated and the fragmented expressions.

The next example illustrates juxtapositioning: a grid has been glaegt to a
series of zigzags (cf. Sauvet, Sauvet, and Wlodarczyk 1977:5815is a less
intimate way of combining images than the integrations from the San asd C
arts.

Upper Palaeolithic examples of Stage 2 are more difficult to iderify.do,
however, tentatively suggest that the exaggerated curved ilvas tath a zigzag
outer margin at Niaux (in the fourth row here) and the equally ezeaygd horns
of the ibex engraved on the La Mouthe lamp (Graziosi i960:pl. 118pasbably
construals. Another instance may be the mammoths of Rouffighaalient
feature of these paintings and engravings is the nested, curved Tusteese
curves has been added a dorsal line; the rest of the mammoth ieaftgrously
depicted. Many have superimposed zigzags and undulationgi(Siré§960:pls.
148, 149). The Rouffignac mammoths may also exemplify redatiin, for
some are depicted in lines, the curved tusks being a prominent repeatédcf.
unconstrued reduplicated U-shapes in fig. 2, VI). Another Uadaeolithic
example may be the line of horses' heads that Leroi-Gourhan (i
believes were reduced to a zigzag line. If there is any associatalh ate
suggest the opposite to be more likely: a zigzag was interprete@ &e#us of a
line of galloping horses, the movement of the heads being analogdickaring
entoptic zigzags. Further reduplications and construals may bedkdéads at
Lascaux (Graziosi i960:pl. 194b) and the reindeer at La Mairie T¢@eaziosi
i1960:pl. 89e). These suggestions are tentative, but as Upper Rli@aesearch
of the kind we advocate proceeds, we expect examples as convirscihg §an
and Coso ones to come to light.

In Stage 3 the Upper Palaeolithic example of an entoptic combined with an
animal is like the San one in that zigzags have been superimposedaminal
(or vice versa), but it poses problems of association becaleseamot be sure, in
the confused cluster of engravings of which it is part, that an artistdeigthis
exact relationship. The entoptic may have been done at a diffeneafrom the
iconic, but this is not, of course, sufficient reason to suppose thassociation
was not intended. An instructive example of intentional addition ofetit
elements to an iconic image is the horse frieze at Pech Merle (figH Infrared
analysis has indicated that the horses were originally empty estlin

and that red and black dots and other forms were add in sets (M&rs8&6:102-
3). When the space wit and around the first horse was exhaassedond o line
was painted, and it too was filled with dots. T time lapse between theiawlslit
not known. A though we cannot always be sure if such associateticeaoyl
iconic representations are part of a single i sion and depiction, théiocation of
the two kinds image was suggested and made acceptable by the expefences
altered states of consciousness. In contrast such cases, thekésuted in dots
at Marsoul (Graziosi 1960:pl. 213b) and the dotted outlines dsraaCovalanas



(pls. 230Db, 23Id, e, 232c, e) are mo clearly depictions of visitiat combined
entoptic a iconic elements.

The first Upper Palaeolithic example of integrati with a humanrigs
comparable to the San and Co depictions because it shows ziggsgmsposed
on human figure. The striking universality of this combi tion, wiesthy
integration or superposition, is furth evidence for somatic andaVisynesthesia
operating similar ways in different cultures. The second exampmiy
juxtaposes entoptic and iconic images but als6 integrates two iconic $énage
human and animal, in single therianthropic figure. Hallucinations natey
human beings with animals are fairly common. Klive (1926:505) uet® his
own hallucination of a hum head acquiring the hair of a cat and theorbmga
cat's head. A more vivid and complete transformation was desdojpede of
James's subjects: "l thought of d fox, and instantly | was trangdrinto that
animal | could distinctly feel myself a fox, could see my long ea anshiguail,
and by a sort of introversion felt that mv complete anatomy was theafax"
(Siegel and Jarvil 1975:105). In Europe and in southern Afriaamtpdend
engraved therianthropes have been interpreted as hunt ersmaarshavearing
masks. In southern Africa, a lack of ethnographic support fmting masks
(Pager 197 5, and numerous non-realistic painted features shciofss long
streamers emanating from the shoulders, and flywhisks protrdcbngthe
shoulders or head suggest that therianthropes are hallucinatogy ttadin realistic
paintings (Lewis-Williams 198la:75-102). Although we allow thatcertain
rituals, Upper Palaeolithic people may have attached antlers os hotheir
heads, we argue that the Palaeolithic therianthropes are alsodqitained by
hallucination than ritual costume because they, like the southieican ones,
have clearly non-realistic features. Indeed, we reject the ndtiati'primitive
mentality ... failed to establish definitive boundaries between msnaad
animals" (Graziosi 1960:34) and suggest that the rather unldarigept of a half-
man/half-animal was initially presented to early people by themessystem as,
in altered states, it integrated different iconic images. The theriap¢hin figure
4 thus probably represents a shaman participating in and integvétetis own
visual imagery.

We can now summarize our assessment of the utility of the neurbhpkgical
model in elucidating a signi-

LEWIS-WILLIAMS AND DOWSON Signs of All Times 1 213

ficant component of Upper Palaeolithic art. In figure i we showe a set of
entoptic forms occurs in San and Coso shamanistic art. In figure 4 w
demonstrated the applicability of the second and third components afidldel to
the same arts. We argue that the model exposes the neuropsychbtwger
underlying the seemingly chaotic integrated, superimposed jaged,
fragmented, and reduplicated iconic and geometric depictionseeéttwo arts.
Far from being anarchic, San and Coso art are ordered proofudsntifiable
stages of altered consciousness and neurologically based pegicighe
formation of mental imagery. The painted and engraved imagediet,
informed by the functioning of the human nervous system in altstates.



Because the order that results is different from the order Wesgane
predisposed to seek in artistic creations, it has escaped notice.

We have also applied the model to Upper Palaeolithic art (figs. 2Ziaadd
shown that it is as appropriate here as it is to the two known shamaanitgtidn
doing so, we emphasise that we take into account a large numbeatafés; a
single zigzag, for instance, would not in itself be persuasive ecelér an
entoptic component. There is thus a strong suggestion that at Isigstificant
component of Upper Palaeolithic art also derives from alteredsstdite
consciousness and that many of the signs depict entoptic phenamtbea
various transformations we have described. Because our entafgigaries,
principles of apprehension, and stages of altered states are dstdlilig
independent neuropsychological research and not derivedtfre art itself, our
model greatly reduces the inferential component that looms soilargany
arguments about Upper Palaeolithic art that try to avoid ethnograjplalogy.
We do not argue that San and Upper Palaeolithic religions wengiadé or any
similar simplicity. All that the parallels exhibited here allow us to codelat the
moment is an association with altered states and, further, beshasgnism is so
pervasively associated with foraging societies, that in the UBp&eolithic this
association probably had at least some features in common \ndahwe
understand by shamanism. We are, of course, by no means the 8tgidest that
shamanism in some form existed in the Upper Palaeolithic (see, aotbers,
Lommel 1967; La Barre 1970, 1972; Eliade 1972; Eichmeier a6fHL974;
Furst 1976; Halifax 1980:3, 17; 1982; Pfeiffer 1982; Bedna8B4a, 1986). We
simply strengthen this hypothesis by developing a neuropsygluallomodel that
reveals the order in two shamanistic arts and provides a more seayref
addressing Upper Palaeolithic art.

Implications

The depiction of entoptic phenomena in Upper Palaeolithic art inve#ection
on many issues. For the moment we select only four for brief cortirtien
meaning of entoptic elements; the depiction of entoptic

phenomena on Upper Palaeolithic artefacts and in deep caverms-the
occurrence of geometric and iconic elements; and, finally, thegrariof
representational art. As we suggested at the beginning of this,papaning is a
guestion writers now tend to shy away from; we too offer only tenéagind
cautionary observations. To begin with, it must be said that entppg#aomena
doubtless had different meanings and associations in differeastand places
and even for different artists within a single society. The Sastartonstrual of
Entoptic V as honeycombs, antelope legs along an arc, and othes fuggests
some idiosyncrasy. But, because even these various constifudgs\ee from
specific San beliefs about trance, we believe that, whether réglicilagmented,
integrated, superimposed, juxtaposed, or reduplicated, entdpitopena
probably had a restricted range of specific meanings. Even nowstruals would
have been intelligible to San viewers because they would have bestraioed
by and located within the belief structure of San shamanism. Similaelyause
we now know the provenance of Upper Palaeolithic signs, their irggfions are
no longer, in George Eliot's phrase, "illimitable.”



The Tukano go further than the San and provide a potential clue tospeetof
the significance of the selection and repetition of entoptic phenanmebdpper
Palaeolithic art, a clue that may suggest another dimension toe®Eni 980)
work on Upper Palaeolithic design elements, some of which are gleatbptic
in form (cf. Eichmeier and H6fer 1974:table 7). Each exogamic Tokgmoup
considers itself to "own" a certain type of vision (Reichel-Dolmb1&78a:4, 9).
These socially distinguishing visions are associated with diftekmds of yaj6:
the Desana, for example, "own" at least four named kinds of yagéstlithern
Barasana three kinds. Some kinds of yaj6 are, in turn, linked toalsi The
Tukano themselves say that their shamans use "fish yajf" to dah@daster of
the Animals, while the Barasana of the Pira-Parani recognize "yajGokth
jaguar" and "yaj6 of the jungle animals” (Reichel-Dolmatoff 1972:97)

In discussing the cultivation of such visions in shamanism, NolB§1945-46)
identifies two goals of shamanistic training that are relevant to theio
experience. Novices learn to increase the vividness of their imagedythey
learn to control the content of their visions by "actively engaging a
manipulating the visionary phenomena." As part of the secoridngkisuggest
the cultivation of specific entoptic images. Because expectatiapshs
perception, certain entoptics tend to be perceived at the expéotieers, and a
social group thus develops a characteristic repertoire of fosewlicodified
entoptics. The response of a laboratory subject asked to draw hjgtiergercepts
after a lapse of time may give some clue to the processes wheraiptient
phenomena become standardised (Knoll et al. 1963:208-12). &fieriod of 5-
26 days, the subject tended to produce more elaborate and befitezet
depictions than those done during the experiment. After five ngid produced
what he considered to be even
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more generalised depictions rather than specific pictures.

Moreover, specific entoptic phenomena can repeat themselafteamages for
up to six months and "can appear in the visual field at any instantwiesy are
triggered off by a change in body chemistry or an external stimifRsichel-
Dolmatoff 1978b:298). These afterimages are superimposed omahgision in
otherwise ordinary daily experience. "The particular spectréifardoptic
phenomena], together with their cultural interpretations, @said to accompany
the person in a permanent manner” (pp. 298-99). Regional eliftexs in Upper
Palaeolithic iconic and entoptic iconography may thus have arisem different
expectations and standardisations of visions and afterimagassiibh visions
would have had social implications, as they do for the Tukano, islygrobable.
A more specific statement is currently impossible, but the cultweof mental
images leads to our second questionthe location of so much UppeoRidle art
in deep caverns.

To approach this problem we again turn to southern Africa. Thersapgral
potency that San shamans activate to enter trance is named aftenfplaanimals
and things, supreme among which is the eland (LewisWilliams anseRiel 978,
Lewis-Williams 1981a). The eland is also the most frequently degiantelope in



many regions (Maggs 1967; Vinnicombe 1972, 1976; Lewis-Wilgaf72,
1974, 198la; Pager 1971), and part of the function of thesectieps was recently
explained by an old woman, probably the last survivor of the soutBam(Jolly
1986, Lewis-Williams 1986b). She demonstrated how dancers sep&imer
turned to face the paintings on the wall of the rock-shelter and hove g@ople
placed their hands on the paintings of eland to gain power. The pgsnshe
said, had been put there by shamans and contained power. Althasigicident
took place in an open rock-shelter and not in a dark cavern, thareirmportant
potential parallel with Upper Palaeolithic art: depictions are batsalt of
visions (as the presence of entoptics, integrations, fragmengéatiod other
features shows) and a factor in inducing or at any rate informing tBex
situations may have obtained in the Upper Palaeolithic caverns.

The sensory deprivation experienced in such places inducegiemitbpnomena,
as Walker (1981:146) reports from his own experience, and alkadivaations
(e.g., La Barre 1975:14; Pfeiffer 1982:211; Siegel 1984). Aspishamans
seeking visions to give them access to the spirit world frequently atedi
remote places, often caves (Eliade 1972:50-5 1, 110-14; Hal88r:8), and
Hultkrantz (i1981:39, 40) records Shoshone shamans' seeisiogy at rock-art
sites. Under laboratory conditions, a subject asked to turn his attestion
inward to entoptic phenomena becomes absorbed in the experiedceyginal
signs of trance state (immobility, slow regular breathing, etc.pbexevident”
(Hunchak 1980:223). Prehistoric people, isolated in dark caverdeapectantly
scrutinizing their entoptic phenomena in the hope of seeing spedafitsfovould
similarly have induced an altered state. It is thus possible that the

painted caves of Western Europe provided circumstanc especialtucive to
the generation of entoptic ph nomena and hallucinations. Locdtlenthe small
"sanctuary” in La Pileta com to mind: "The entrance is a few feet fronil tioe,
ai one has to climb up and crawl in. It is only a few i high and longl &is
necessary to kneel or squat it side" (Marshack 1977:287-8%9)oAdh there is i
room for communal activity, the vast number of mart on the clay wfihis
"sanctuary” suggests, asMa shack notes, that it has been rdpe¢atetied. Sorn
simple iconic depictions, entoptics, and finger flutiag (Anat819Bednarik
1948a, b, 1986) swiftly execute in the soft surface of the walls ofisocations
mi have been made by novices who, having entered caverns on a gisést,
reached out to the existig depictions to absorb their power and @tinae owl
visual percepts during or after their altered state of con sciousB&psficantly,
the less accessible parts o caves such as Les Trois Frres, Lasttauxy# an
Niaux contain simpler and more fragmented figures more detailpdiiens tend
to be nearer the entrani (Lorblanchet 1977:53). If certain remaotgitins be
came known as "powerful” places where visions coul( be obtained, suc
depictions would accumulate there. An interesting addendum to thisratjga
for re mote locations is the placing of many depictions o felines and othe
dangerous animals in the depths of thi caverns. Writers havedtpat much of
what Lero, Gourhan proposes about the distribution of paintinge itéives does
not stand up to scrutiny (Ucko and Rosen feld 1967:195-221; 861875), but
the placing a many dangerous animals in the remote chambers anggmdsas



seem acceptable (Parkington 1969). It ii certainly possible thatrtregay depths
would hav induced greater dread and that shamans and novicd# tetefore
have tended to hallucinate dangeroui creatures. In many casesiote parts
seem to havc been visited rarely or, perhaps, only once for theugion of art.
On the other hand, large painted galleries were probably the locattimiore
elaborate rituals involving a number of people-as is suggestedergthains of
scaffolding (Leroi-Gourhan and Allain 1979, Ruspoli 1987)e$& communally
produced images should be seen in contrast to (but certainly no &xclusion
of) those that could have been the work of a few moments. The coralhy
constructed galleries may have been vestibules where novicebaligbe power
of imposing and sometimes ritually renewed depictions before vieigtéarther
into the caves or being left alone for their personal quest. Thg afrdepictions
that prepared them for what they were about to see comprisedtiestop
therianthropes,and "powerful” animals of the kind they hoped tabialate.
These animals, we suggest, were, at least on one level, thehgpérs from
whom shamans obtained power. Technique of depiction and |lodatibe
caverns thus suggest distinct though related ritual components.

But not all Upper Palaeolithic art is in locations implying arcane @its and
experiences. The presence of
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similar but not an identical range of depictions on artefacts hawetmes been
contrasted with hidden locations to suggest a parallel "seculastiatradition.
Whatever the differences between mobile and parietal art (diffesethat should
be explored in terms of the stages and principles outlined here), tipéesim
presence of entoptics in both contexts suggest an embracing unity.
Notwithstanding Conkey's (1983) sensible observations, elucidatitimat unity
must precede elucidation of distinctions; the differences mustb&sned under
the unity rather than seen as vitiating it. The presence of entoptitopiena on
mobile art suggests that, although the experiences of the cavemnbave been
in some sense hieratic, elements of the visions there obtained wer@eaitic.
Free access to visions is indeed characteristic of the Tukano; theyt thegr
entoptic percepts on house walls, ceramics, bark cloth, gourds;ateemping
tubes, and basketwork (ReichelDolmatoff 1978a, b). The uskeloolder of an
artefact with these designs is continually reminded of their mesaadhe San
inhabitants of a painted rock-shelter must have been continua#yesof the
"other" world. Upper Palaeolithic people too were thus reminded olttoe
body of shamanistic lore and social norms encoded in entoptic design
artefacts.

In the caverns and on mobile pieces entoptic phenomena are ftgquen
accompanied by iconic depictions. Their co-occurrence in sitogimpositions”
or, for that matter, during a single cultural period has been oriesotentral
puzzles of Upper Palaeolithic art. Marshack (1977) and othergjmgan
evolutionary link, see the two forms as parallel graphic systdiis. judgment
may be correct in a general way, but it does not explain why earlyana the
makers of so many rock arts around the world maintained two graphernsgs



The answer to this problem is not that man invented and purposefuihtairzed
two parallel or complementary systems but that the structure ofttheah
nervous system produces these two kinds of image. The "naggslof
combining them was well illustrated by Reichel-Dolmatoff's (1&8)yi@formants
when he asked them to draw what they saw under the influence@faspn
their artefacts, entoptic and iconic elements were mixed. In UpalaeBlithic
Western Europe, southern Africa, the Great Basin, and elseywaiaptic
phenomena were intentionally associated with iconic images gibgdause that
is the way the human visual system works; the association is intrinslitetec
states of consciousness.

The universality of the association between entoptic and iconic efensea clue
to the answer to our final question: how did people come to realige tha
twodimensional marks could represent three-dimensional @ddie early view
that representational art grew out of non-representatioriéssiicient marks,
once discredited, has recently been cogently reargued by DJ#8864). He does
not believe that representational art evolved out of the formgh%s" suggesting
instead that it evolved out of chance or random marks. Soonereuy et argues,
as a result of the perceptual ambiguity of natural marks andriestaarly people
would have

tumbled to a likeness between their own and naturally formed naartsome
object in nature. "Continually marking the world will continually rease the
probability that marks will be seen as things" (Davis 1986a:2oa)ohtrast to
this view, we argue that the answer lies in the operation of the humanouner
system in altered states. Kliver (1926:505, 506; see also Knall &963:208)
found, from his own experience, that both entoptic phenomenacand:
hallucinations seemed to be localised on the walls or the ceiling. &z\oited by
Siegel and Jarvik 1975:109) described this experience as "piqgianeted before
your imagination," and Siegel (1977: 134) likened it to "a motiactymie or a
slide show." Klfiver (1942:179) also found that entoptic imagesinesd after he
had awakened from an altered state and that they were then pdbettethe
ceiling. The Tukano too experience their entoptic images projectedpbane
surfaces, and, as afterimages, they may recur in this way foraewenths
(ReichelDolmatoff 1978a:8).

Such reports suggest that early people similarly experiemeadal imagery and
afterimages projected onto their surroundings. Their surrousdirgge thus
already invested with "pictures.” Because altered states of coss&es produce
iconic images that are "completely disengaged from any kind of natura
surroundings” and are perceived "without regard to size or posiélative to one
another,” as well as distorted and geometric percepts, andefultbacause these
images, as they are projected onto a wall, attain their "own fre@flpaxistence,
independent of scene or surface" (Halverson's [1987:66, BiEsps to describe
Palaeolithic art), early people were neurologically provided withdhlient
features of Upper Palaeolithic art. They did not have to "inveatrg,” as
Delluc and Delluc (1986) suggest. Tracing projected mental isvaggh a finger
in the sand or on the soft wall of a cave to experience them more falydvhave
"fixed" them and would have been an initial step in the history of dreylwere



merely touching and marking what was already there. The firsttieps were
thus not twodimensional representations of three- (even foimgumksional
reality. Rather, they were "fixed" mental images. In all proligbiheir makers
did not suppose that they stood for "real" animals any more than the
accompanying entoptic depictions represented (iconically) thintigeineal
world. Itis, furthermore, possible that, for their makers, the estriiepictions
were visual images: hallucinations and depictions were one. Tdial so
circumstances in which mental images that had been experiéoicetllennia
came to be fixed will clearly require elucidation; the images muselaquired a
significance that caused people to reach out to touch and fix them.’

This is not to say that all Upper Palaeolithic depictions are imaged fiyepeople
in altered states or expeb. It is worth noting that the possible trafiegletic
imagery in the Upper Palaeolithic has been discussed (for an overseew
Kubler 1985), but we believe the presence of entoptic elemegtgests the
imagery of altered states rather than eidetic imagery.
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riencing afterimages. Once that initial step had been taken, the ¢everd of
Upper Palaeolithic art probably followed three courses. One strearained
mental imagery fixed while it was being experienced. A secorehstrderived
from recollected mental imagery processed in the ways we haygested. A
third stream derived from contemplation of the graphic producteefirst two
streams and the realization that they could be duplicated even bysemdo
had never experienced an altered state of consciousness sBddmit mental
imagery and its fixing doubtless changed through the Upper Palaepbtlt the
continued association of entoptic phenomena suggests that everitimdstream
depictions, in a sense the most realistic pieces of Palaeolithic ag,also
understood as fixed images from the world of altered consci@ssesen though
some were socially produced. The accurately delineated anoh8lsn art show
that realism is not incompatible with the imagery of altered states.

Because altered states persisted throughout the Upper Palaeohithiof@ourse,
beyond), the products of these three streams were variously intenwvo
different periods and places. The "style" of any period is thus nmugfe than the
manner in which people reduced real objects; it is a complex mix,qgferhaps,
balance between fixed mental images and afterimages, codifiedaetatis of
these images, and independently created representations diieatup
extrasomatic subjects. Moreover, because the action of fixing tageswould
have been the same for entoptic phenomena and iconic hallacisathere is no
need to postulate different origins or a genetic relationship betWeper
Palaeolithic signs and representational art. Both signs anétiogpresentations
are "realistic” in that they both depict what people "really" expeses. If we are
correct in this economical explanation, we must accept that theqgpiajeof
geometric and iconic imagery was part of humankind's experigmoaghout the
Palaeolithic and in all parts of the world. Like Davis (1986b:3j, but for
different reasons, we believe that depiction had (perhaps ssijirhany
independent origins.



The very earliest markings are, however, geometric rather tiwancicAn
engraved bone from Pech de I'Az6 has been dated to the Achedi&30@ 000
B.P. (Bordes 1969). Marshack's (1977:291) microscopic exatioim of the piece
showed that the "central form consists of a hanging 'scallop’ image.design
(fig. 6a; cf. fig. 2, VI) in fact comprises a series of chevrons &wvo overlapping
reduplicated U shapes. Another complex image-a set of doublegagkéarshack
1976:fig. 7)-is engraved on a Mousterian bone fragment (fig. Blarshack
(1977) traces the zigzag/meander from these early beginnirsgeumber of
Upper Palaeolithic sites where it is sometimes associated with esget®nal
images. He considers these "festooned or serpentine images" tteebh@dst
prevalent motif of the Upper Palaeolithic" (Marshack 1976:278).baleeve that
he is correct in identifying the longevity and ubiquity of the zighaeander and
the overlapping U shapes; we, however, ascribe the persisbtétioe forms not,
as he does,

B

FIG. 6. Engraved entoptic phenomena dated to period" earlietdpaer
Palaeolithic. a, Acheulian: engrave bone from Pech de L'Aftér(Marshack
1977: pls. 2 and 6b); b, Mousterian: engraved bone from Bachm Bulgaria
(after Marshack 1976:fig. 7c).

to a continuing symbol tradition but to the antiquity the human nes\aystem
and its generation of en optic phenomena. We thus agree with G¢h@8e£03)
that bones can be scratched intentionally withou this implying a s¥imact; we
simply go further b pointing to the origin of the specific forms. Am®form
occurs later, in the Chrtelperronian-sets of parak lel linesi@ef2f second row)
that, according to Dellu. and Delluc (1986), "seem to play, from tiggrimeng the
role of the geometric signs." We argue that parallel, lines (fitf) are "geometric
signs."

In the light of these observations, the fragmentary na ture of Aaggn iconic
representations (Delluc and Delluc 1978) is less enigmatic.6 Alsave seen,
both entoptic and iconic mental imagery is subject to fragmentatiseems that,
in the early millennia of image control and fixing, artists fixed frasted
hallucinations. These Aurignacian depictions are not necégsagtonymic
abstractions; they are more probably fragmented hallucinatiepsted in their
entirety. The trajectory from these fragmentations to the complagddlenian
iconic representations should be seen not as a striving for greatéy or indeed
in any direct relation to the real world but rather in relation to the weald as
mediated by the human nervous system in altered states. Tiooutdie Upper
Palaeolithic, mental imagery remained the same; what peoplde widt changed
through time. Art did not "evolve" cumulatively and uniformly tiugh the Upper
Palaeolithic. In fact, we explicitly reject Upper Palaeolithicisband artistic
homogeneity and a unilineal trajectory (cf. Bahn 1978:125; @gri983, 1984,
n.d.; Jochim 1983). We see our position as preparatory to the eliacidd syn6.
Our account omits discussion of pieces in the round, such as thdhéoddorses
(Marshack 1976), some of which are marked with entoptic forms.
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chronic and diachronic variability. The stages of altered consngassand the
principles of perception we have adumbrated are analytical foolddressing
this complexity.

At one point between the Acheulian and the Magdalenian, the begiohihg
Upper Palaeolithic, there was an intensification of production, aarapp
increase in the artists' entoptic repertoire, the addition of reptasenal images,
and, quite possibly, a new desire for durable depictions (CohR83:213-14).
The few very early examples of engraved entoptic phenomenastutt this
intensification was not the result of changes in the human brain andunerv
system. Rather, social circumstances changed, and in theseérnamstances
mental imagery, its projection and fixing, achieved new sigaifice. Probably,
new social forms (see, for example, Conkey 1980, 1984; Gan@ifle, 11982,
1983; Faris 1983; Gilman 1984; White 1985) provided a niche forxgerence
and associated practice that had its roots deep in the past.

Comments

PAUL G. BAHN

428 Anlaby Rd., Hull HU3 6QP, England. 26 vill 87

As one who greatly admires Lewis-Williams's work and his contributiothe
way we think about rock art and its possible meanings, | greatly edjtlyis
paper. It may well provide some long-needed insight into what liégldesome
of the "signs" of the Upper Palaeolithic. However, | intend to play devil'
advocate here and voice some points on which | would welcome ckidit
First, | wonder if the answer is not being brought at the same tinerassen
before) the question. The recent appearance of phosphengsers s
Palaeolithic art has certainly opened up fresh avenues oftitdout also
incorporates a number of assumptions and truisms. Being totalblyaghof the
nonarchaeological literature on the topic, | would like to know Ivoell
established the claim is that these things are truly universal. Havéddezry
recorded in every human group in existence, or merely in a few sample
populations scattered around the globe? Even if they are truly isaiM®day, one
still has to make the considerable assumption that the very first mesnolb our
subspecies, 30,000 years ago, had the same hallucinationslasrpeople. The
authors themselves point out that the content of early human mypagest have
been greatly influenced by cultural expectations, which werelgulifferent to
Ours.

Tautology is difficult to avoid in prehistoric art studies, and we appedate a
degree of it here: the simpler Palaeolithic signs are assumeziitallucinated
images, from which it is claimed that these entoptic phe-

nomena were the same then as now, and this is proved by the shapes of
ancient signs.

Ethnographic analogy is equally difficult to escheweven LeroiBan's
approach relied heavily on the assumption that Palaeolithic pdoglght like
2othcentury French structuralists. Where truly universal phresma are
concerned, one is on safer ground; | tried this myself in a papesd by the
authors that focused attention on the fact that water seems to phégy ia every
known religion and is therefore likely to have been a contributigpiain



whatever beliefs lie behind Palaeolithic art. If entoptic phenonagaandeed
universal, then it is reasonable to make the same supposition for tiaema little
uneasy, however, that the hypothesis relies so heavily on onlyaveit
excellent, ethnographic studies.

It also appears that the theory cannot fail simply because theneeay few basic
shapes that one can draw, whether they come from the mind'sa&yginations,
or idle doodling: dots, lines, grids, squiggles, and simple geomédtapes. It is
hardly surprising that these occur with some frequency in Patheotiontexts
and that the simpler "signs" are found all over the place; it is theernomplex
designs, such as "tectiforms" and "scutiforms," that are limtibgohrticular
regions and/ or phases. With the authors, one can interpret thediéfarent
expectations and standardisations of visions and afterimaggsyHat does this
add to earlier suggestions such as ethnic markers (Leroi-God8&wv), and so
forth?

My criticism is therefore not (as anticipated by the authors) that Vlgtaay
mark can be interpreted as an entoptic phenomenon but that irolegtmon of
nonfigurative art there are bound to be lots of marks that lookddme or all of
the six entoptic categories presented in the paper. There are so pyargiatly
nonfigurative shapes and combinations of shapes in Palaeolittiedy@®and
parietal art that it would be amazing if these basic categories wegresent.
Thus, although it is reasonable to suppose that entoptic pheromwere a
contributing factor to Palaeolithic signs, the authors run the riskadycing
another of those all-embracing theories that are no longer accefaable
prehistoric art-particularly where they dismiss signs that do notdit ttategories
as being realistic depictions, simplified females, or intractable tetpe
numerous permutations their categories provide.

Similarly, I do not see why "therianthropes" should all be haflatory rather
than depictions of ritual costumes and masks or simply of imaginary o
mythological figures. If such images were commonly seen in halions, |
would have thought that they would be rather more abundant in thasaittis, in
parietal art they are limited to about 15 sites, with no more than hatkzard
apiece (Leroi-Gourhan 1983:260).

To be fair, the paper claims only that some Palaeolithic depictions fixexd by
people in altered state or experiencing afterimages, and one adly Aegue with
that; most scholars would agree that shamanism and
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hallucination (with or without mushrooms!) probably My theorertabtishing
entoptic forms as our princi played a role in this period in Eurasiapagh so far
means of access to the Palaeolithic mind (Bedna there has beendhesdénce
for such phenomena. 1984b) has been enthusiastically adoptbd b¥he
authors believe that they have found such evidence, thors. Anathaeal
proposition of mine, that of and if they can strengthen their caséliindeed be
of phylogenetic longevity of entoptic forms (Bedna importance, paldrly if it
provides some insight into 1984b:28), is essential to their hypothdsisand i
the meaning of the depictions. Somewhat ominously, use of otmaepts



earlier expressed by me prompt | however, they admit that entdpéicgmena
had dif- to moderation in tempering their enthusiasm. ferent mgarand
associations in different times and Not surprisingly, | congith the authors'
under places, even within a single society. Their hope is that ing thiealre
postulates and find their neuropsycho there may be a restrigteg of specific
meanings. ical argumentation persuasive, but their attemptrifeess, even if
they can obtain good ethnographic utilize the valuable researchthmyave
forged | information that delimits the meanings, this in no way comes
progressively less convincing as their model proves that Palaeatiganings
fell within that range: developed. This is partly because they fagtiisjit
merely makes it more plausible. ethnographic analogy and
imaginative interpretation

| have been deliberately pessimistic in this comment; the right moared partly
because the narrow p it is obvious that we can prove virtually nottbogta
spective presented precludes evidence contradicti the meanintpebRthic art
in the absence of the their final inferences. A regional rodls@quence su artists
as informants. The one possible road to salvation, as that of thed-ran
Cantabrian area, which represet however, lies in establishingr$éaehich hold
true only on the order of 0.03% of the world's surviving ro acigsasce and time,
and the human nervous system is art, provides no adequate badisrffying
univer certainly a prime candidate. The authors are thereforeettd$ that have
strikingly profound implications be applauded for stepping oub@uch thin ice;
their Anati's [1986] warning). future studies, as well as work byotfhosphene
fans, The authors' opinion that entoptic phenomena a may well take fas as
we are ever likely to get into iconic hallucinations have always coexistevi
the minds of the Palaeolithic artists. whelmingly refuted by the exade
from at least fc

continents. For instance, every completely repatinat

petroglyph (and | am not suggesting that degree of pa

H.-G. BANDI nation is a function of age alone
[Bednarik 19791) tha

Scharnachtalstr. 12, CH-3006 Bern, Switzerland. 6 x 87 haveaxasmnined in
North and South America is o.

noniconic and entoptic form; among the hundreds

Commenting on this paper is a rather difficult task be- thousands df&lizn
petroglyphs that one can r( cause it demands, besides knowlétigeAge art, a
sonably attribute to the Pleistocene | am not aware o certain intimébyother
disciplines, especially physi- single design element that isnantoptic form
(Bt ology and psychology. | prefer therefore to limit myself na€iB6b:i64,
1986¢:242); and the authors thei to some general remarks. Thamgmot totally
per- selves cite Marshack's pioneer work on pre-Aurignacietifg the authors'
interpretation of signs-I hesitate marking traditions in Europe, whie also
complete to accept that the enigma of Ice Age art, with its emphaicapic. The
duration of this "noniconic period" w sis on animal figures, carsbled with the
help of the greater than that of the succeeding "iconic perioatbfgic
phenomena"-I think it is very good to at- least in Europe and Austréha only



explanation t' tempt to approach our impressive heritage from thatthors
would offer for this worldwide development Age in different wattse far-
reaching theories that that of changed social circumstancesfeHtike co have
been employed for decades offer no hope of a solu- struct provideeal
challenge of Davis's (1986 tion. As shown in a symposium held inZewand
attempt to explain the "discovery" of iconicitysome years ago (Bandl. 1979),
collaboration among model which can account for the empirical imen
archeologists, zoologists, and ethologists can help us to Lewis-Wilkauths
Dowson cannot address with theii learn more about the imagmafitypper
Palaeolithic Moreover, a sophisticated debate involving ndyroman. Another
way might be to consider the testimony iological and neuropsycieabg
concepts as well as ci of symbolism. The considerations raised inrtluke ative
and deductive reasoning (e.g., Davis 1986c¢; Ham: should certagnlyoked at
seriously, ton-Smith 1986; Faulstich 1986, n.d.) has recent
demonstrated how prefigurative markings can be exar

ined scientifically. Such endeavors to account for the

ROBERT G. BEDNARIK phenomena involve no altered
states, shamans, or et

Australian Rock Art Research Association, P.O. Box nographatoges, yet
they are not even mentioned 1

216, Caulfield South, Victoria 3x62, Australia. the present authors

21 viii 87 By attributing iconic hallucinations to
Middle Palae

lithic hominids Lewis-Williams and Dowson merely d

The central premise in this innovative paper is that the fer the muest origins
instead of providing an answ order governing prehistoric art iveldfrom the
func- for it. If one were to probe the origins of the early cor tionafighe human
nervous system in altered states. prehension of iconicity aslptetiby the
authors, oi
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would in effect be striving to explain a phenomenon the Oere existehwhich is
not supported by one iota of evidence. No intellectual capacity "Wesys
there," and most certainly not-the aptitude for cerebral imageeminealization.
Moreover, the authors' own hypothesis offers a perfectly adegglanation. In
Stage 2. of their progression of mental imagery, subjects consgielaborate
entoptics into spontaneous iconic forms, which presupposes aty abiiisualize
selfgenerated figurative iconography. The corollary that haasifacking that
ability would not have been capable of proceeding from Stage i teeStadfers
itself as a variation of Lewis-Williams and Dowson's ideas-onewmatld not
just accommodate the empirical evidence but even facilitate the eatarof
certain other developments heralding the Upper Palaeolithic.

Trance hypothesis is no panacea for the immense complexities fa€ing
prehistoric art. Once we peel away the hardened, almost foskifiger of
unsubstantiated assumptions, half-truths, prejudices, and ntifickgions we
have allowed to accumulate (cf. Bahn i986a, Clottes 1986), hoehrdo we



really know about the social attitudes, structures, and values\oftlsa
Aurignacians? Over the years | have deliberately resisted thedémpto seek a
link between the entoptic phenomena of the Pleistocene and thosenkrom
several recent rock-art traditions, and | have indeed empéshat my theories
derive no support from certain ethnographic claims or observaf®ednarik
1986b:i65). While it may have been preferable for this separatioave been
maintained, the authors have taken the plunge, and their propositigsie
considered.

Despite my reservations and criticism, | find some interpretive dspéche
paper surprisingly plausible. In particular, the illustrations of elppalaeolithic
therianthropes and of possible associations of entoptic forms witindiive art
present some attractive alternatives to previous ideas. Thelaviél to be
carefully considered in the light of chronological or geographdistribution
patterns and other evidence.

JOHN CLEGG

Department of Anthropology, University of Sydney, Sydney, M/S2006,
Australia. 14 viii 87

This provocative paper gives us new ways to analyse picturesmbdel should
have cross-cultural validity, but its use presents problemsiwatirol. Prehistorians
working with text-free pictures (Hawkes 1954) have few suitablel@es Until
recently the literature hardly mentioned art historians, crinestheticians, or
even the Egyptologist Schiifer (19974) but used unstated and éiffiasms
(naturalistic, childlike, schematised, stylised, iconic, andsthj, undefined,
uncontrolled, and almost useless. Psychologists once belieaeddrtain aspects
of patients' pictures were diagnostic of mental iliness. Anne

Anastasi found exactly the same traits in pictures made by respeetadryday,
sane people who had no academic training as artists (Anastasi byd1Pd0:355
):

Only by observing the artistic behaviour of a wide variety of ggach
differing from the others in a different aspect, can we tease out therta
conditioning the particular behaviour. Observations limited to alsitype of
subject may lead to incorrect generalizations. A given chaatiteof children's
drawings,

for example, may be superficially attributed to maturational levelpones
recurrent feature in the drawings of the insane may be ascribed teethetional
disorder or mental deterioration. Examination of the drawingsriisained
normal adults, however, may

reveal the same features and thereby suggest that

such characteristics follow only from the lack of formal artistic traghcommon
to the three groups.

Knowledge about untrained normal adults’ pictures would be viduab
prehistorians (Clegg 1979) as well as psychologists. A symposiuhredfitst
AURA Congress in Darwin next September is broadly aimed at this {@jegg
1987a).

Few of us would rule out the possibility that altered states of consness
sometimes accompanied Palaeolithic pictures, and it would be interésting



identify "altered-state" pictures. Lewis-Williams and Dowson seareftl to
avoid claiming such a capacity. In the absence of a control-psrpigtures
produced in the laboratory before the artists entered their altered stet cannot
tell whether the traits described are produced only by artists whouradlergone
some altered state of consciousness. Since these sorts oépiaterthe products
of neurological hardware, they could be expected in ordinarylp&oprdinary
pictures. The six entoptic forms amount to a good basic graphic wuteah and
the seven principles are a good basic guide to variation. Graphstsaas well as
musical composers sometimes work (or play)' with variations onra¢hélike
this paper and wonder how easily it might be applied to the data | strugtiie
(Clegg 1984, 1987b), several thousand old (some may be Plaisipgetroglyphs
at a large site in western New South Wales. Many of the marks caecbgmised
as depictions of animals' tracks and simple non-figurative Jiggisals, asterisks,
and circles. Very few look like pictures of people, kangaroodizards. Several
of the petroglyphs do not look like anything and are classified as tsomon-
figuratives. No two are alike, though some are variations on@mé¢h@ee fig. I).
Some overlap "tracks.” | have failed to infer their relative age froenaverlap.
Until reading the present paper, | had thought of them as explyratwiations.
Now | realise that the explorations may have been performed by a
psychoneurological system in an altered state of consciousmeskfeel | almost
have a way to analyse them.

i. The exploratory business of artists can be described by eithet. wo
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FIG. I. Complex non-figurative petroglyphs from the "Nebulabsite, Sturt's
Meadows, western New Soutl Wales. Average distance betweanaisg
approximately io m, average diameter about 400 mm. Petrogkgtliese occur
nowhere else on the site. Whether the bird and kangaroo trackssoeiated
with them is unknown.

0]]
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Centro de Investigaci6n de Arte Rupestre del Uruguay, Ave. r8 kite 21i72/501,
Montevideo, Uruguay.
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Lewis-Williams's various papers for CA in the last five yearséhaxoused in me
a deep respect for his scientific personality. He has expressad about the
meaning and function of rock art that have provoked intensigisnt among
investigators. He supports revolutionary forms of descriptiormck art, and he
has the great virtue of continually revising his ideas. Besides, heh®aest man
who really believes what he says. His papers perform the rolesptiafor the
rock-art specialist community. At the same time, because ofiallithis very
difficult to produce a methodical criticism of this paper, in which he sake



pseudoepistemological approach to the subject (a mixture of axasssrtions,
and beliefs and ethnographic, neurophysiological, and biolbdata) that takes
into consideration a period of more than three thousand years oncbméaents.
My comments are quite similar to those made by others on an earleet éfiegg
1982, Groenfeldt 1982, Vastokas 1982). | do not accept thed-&iliams and
Dowson model. To accept it would amount to acquiring a universagléss
decoder for all signs. The authors start from altered states o€musness
produced by use of mescaline and LSD and extrapolate to any atitkok
trance, overlooking the evidence of ethnic differences in pharniaetés
(Kalow, Goedde, and Agarwal 1986). They say that all the geomegis sire
phosphenes, but they do not tell us that the informant on thosedbeates can
only describe what is filtered through his own cultural information
(ReichelDolmatoff 1985:296). Nor do they warn us that in suchedtstates it is
almost impossible to separate figure from ground (Davson 196y @io not
mention the more than 3o phosphenes currently identified, of whigh the
selectively refer to only 6. They do not consider that the Tukamogdee these
phosphenes with "notorious lateral symmetry" (Reichel-Dolmat@851293).
They include in the category "shaman" both the lone visionary of thertins
and the collective Tukano. They consider San and Coso arts colohpdnat
anyone can observe that the motifs (assemblages of signs)rardifferent. This
paper forces us again to accept San art as unconditionally sharbeiccannot
simply say that it has shamanic components; their model calls for whasée
They disregard previous criticisms in these pages (Bardill 198kdep 1982,
Willcox 1983, Woodhouse 1984). We are asked to accept that &0
shamanic because a modern informant suggests it, overloolerfgt¢hthat this
informant was acculturated, completely removed from his sociatecd, and thus
unable to provide an emic interpretation satisfying the Western edsérhis
kind of informant, generally surrounded and harassed by ethntdcaisl
anthropologists, can only express his ignorance about the ngeahiconic forms
by saying that they are "supernatural beings" or commonplaces.
Lewis-Williams and Dowson think that the U shapes on "decoratedgrants"
represent the sensation of tingling in the hands reported by slsaimére 19th
century. What are we to think, then, about the fact that most Sootérisan
handprints (in Argentina, Brazil, Uruguay, and Chile) are chil&8iPerhaps that
South American shamans were dwarves? | am uneasy about theoduoktby.
Everyone accepts social explanation in archaeology, but | cacneptas "social
explanation” the state of mind of certain shaman's apprenticestimeomet0,000
years ago, inside European caves, absorbing the power froictidap. Lewis-
Williams and Dowson make too many assumptions. They have ertough us
without forcing on us these inconceivable exercises in postdiciibey say that
their omissions strengthen their proposition, and this is true in theedkasif one
takes out of a model what doesn't make sense, it will appear cooréncing.
The weakest point in their model arises from juggling only six phesels and
seven principles governing their perception to cover rock art f&am, Coso, and
Upper Palaeolithic contexts. They do not say that phosphenesidueally
selected and this is the source of their variety. The model is likeredesdul



kaleidoscope in which a few phosphenes combine with a set ofipl&sc
neglecting cultural selection in three stages obtained only wittcaime and
LSD in specific lab situations to interpret prehistoric art. No time, race) no
culture: these are "the signs of all times."

| can accept their assertion that "it is logically impossible to inducamnimg from
numerical rock-art data" only in part. Deprived of direct sosr@nd this does
not necessarily mean ethnography), we must work with quantitatide
qualitative data. It is true that the meaning of the signs is impostilidetermine
from numerical rock-art data. Nor is it possible to obtain any kind onireg
without taking into account the structure of synchronic depictions,&sdfaim. |
believe that we can avoid misuse of numerical rock-art data if (Ipeeept (or
even believe) that there are regularities in human behaviour thax@ressed in
the structure of synchronic depictions; (2) we do not seek to extraaning
directly from symbols but rather attempt from synchronic depictiand their
corological and spatial relationships to obtain a probabilisticaiytrolled pattern
of regularities and anomalies from which some meaningful sirecor model
(not necessarily the meaning of the signs themselves) may enWithethis
structure-which one might even call "style"-we will be in a bettesifion to
consider social information from a particular period of humarelvesur as a
whole. Partition of the context into similar simple forms cannot beeptaxd (see
also Pretty 1982).

| am surprised by Lewis-Williams and Dowson's statement "We seasition
as preparatory to the elucidation of synchronic and diachronialéity." For
me, these kinds of elucidation are technical devices that we mugsbgfnpm the
beginning of any rock-art research. Nowadays infrared filmsc¢spl colour
sliding,

222 1 CURRENT ANTHROPOLOGY Volume 29, Number 2, April 1988

and quantitative analysis are standard procedure (Con- ndtdamith the
detailed findings or structure sens 1986). argument of
the unpublished paper cited for Co

Their paper is stimulating, nevertheless, and their in- shamanisnoakdart.
Their model of six types telligent proposals will compel all igtigators to think
entoptics, seven modes of "perceiving" them, and tbrc about theictolgs. This
kind of paper clarifies the stages in a subject's experience of theckeate
limits beyond which we fall into science fiction or consciousnedthiough
perhaps overly complex an paleopsychology. certainly
tendentious at the moment, at least gives N

somewhere to start. As they say, it is founded in 'lu

versals" of hominid perceptual neurology. It may ther,

WHITNEY DAVIS fore serve as an appropriate control
for the study ofc

Department of Art History, Northwestern University, tural contrems of what
Noll (1985) has called "men Evanston, lll. 60208, U.S.A. 21 viii 87

imagery cultivation.” Finally, they put all their cards

the table in proposing some specific examples of Uppi



This is a clear and provocative paper. It builds from well- Paleolithécking
with an entoptic component (th known research to some unexpectedhg
conclu- is, source and/or reference, a distinction they do nairgssirhe strong
dose of speculation and downright un- ways clarify) and hopiftinther
scrutiny will confi*' proved assertion-with the required "acade’ mix of their
views. As a "position paper," the article is e may-haves and plgssit
invigorating. tremely elegant.

The hypothesis that entoptic phenomena may be "ex- Despite itdnuseful
have some reservations ab o temalized," "fixed," depicted, orwibe
genetically the paper. The discussions of entoptics and their tradesentially
related to nonrepresentational or repre- formations and of "rhiemégery" in
"altered states t sentational graphic displays, however these iarteirn
consciousness"-tendentious enough terms to begi defined, dasbmind for
some time now. For in- with!-are clear as far as they go. Howeverljtm
stance, in 1965 two neuropsychologists and a specialist ture onghegets is
immense, ranging from b4 in children's drawing concluded thatidil's prefigu-
reports of subjects’ experiences to highly complex the( rativiblsles resemble
certain phosphenes as reported retical accounts; moreoveraiiasis in its
ontoo, or sketched by adult subjects (Kellogg, Knoll, and Kuglet acd
epistemological claims (see Noll 1985 an 1965; cf. Anderson 19%though
they drew no abso- Asaad and Shapiro 1986 for two reviews) amésb, lutely
explicit inferences, they evidently believed that confusing, i® dlutsider at
least. | would reserve jud) the entoptic experiences were somehowecaver
ment on Lewis-Williams and Dowson's presentationinto the drawmmy
opinion, a clear understanding of which is not, of course, fotipation in a
journal this process of transfer has not yet been achieved. Treepiaal or
cognitive psychology. vague terms used for it-"externalizdt@nas in this
More to the immediate point, | find the identificatio paper, "fixing"-stélquire
elucidation. of an "entoptic" component in the Upper Paleolithi
Application of the hypothesis to rock arts has been "iconic" reptasens
actually cited here (fig. 4, r made repeatedly in the literaturg (8lackburn
1977; and V) somewhat strained. It seems difficult to distif Reidalmatoff
1978b; Davis 1986¢:53; Lewis-  guish morphologically between la&zsty
iconic repr(

Williams 1986a). In a series of important papers (which sentatitroms or hair
(that is, where stylization Lewis-Williams and Dowson do not reattgage),
Bed- not symbolic or, at least, does not refer to entoptic pht r{aéiR4a, b;
19864, b; n.d.) has investigated mor- nomena) and "entopticiiyved forms
"construed phological correlations between entoptics (phosghene
representationally. (Moreover, even if entoptic and pi( and egyby noniconic
European and Australian Up- ture are morphologically idehttbé is not
enough, i per Paleolithic parietal markings (the comments on Bedf, itsshow
they are related; a film | make might b narik 1986b should be usef@aders of
the present morphologically indistinguishable from a dream | apep).

had without that film's thereby deriving from and/c



Lewis-Williams and Dowson advance the discussion  depicting tteatrd-but
more on this below.) This i

of the hypothesis in several ways. Although it will al- not to say tiraject the
hypothesis. It is logicall ways be difficult to distinguish in practiekeen "ent-
possible that images in the technical sense could evolv optics" and
"hallucinations” and between "noniconic” from the second-otdenstrual” of
entoptics. | woul and "iconic" patterns, their terminological clagafions
subsume that process under the general rubric of "set are h@p&ualso Tyler
1978:1633 and Davis 1986¢:5 3 ing-as" and "disambiguation” thae h
considere for use of "entoptics" vs. "phosphenes,” "form colsewehere as one
of the fundamental perceptua stants"). For readers who may baeniliar with
the neurological events determining depiction (Davis 1986t rotkaf various
North American Indian societies and 1987)-for depictions of entgggtenomena
may we. of the southern San, their remarks on the shamanistic Hdermhef
"ground"” (along with natural forms, foi context and referent&onography,
with some intrigu- tuitously produced man-made marks, nomsgnt. ing further
examples, will be useful. Lewis-Williams's tional but semantic raaeitc.) for
the replication c research on the southern San constellation o&triamages of
"external objects." dancing and rock painting is well known, aisd h Despite
some rhetoric about underlying "universal

findings have been pretty much broadly accepted; | am procesddba
"origins" of representation as suc
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(more about this below), in this paper Lewis-Williams and Dowkave really
offered an iconographical decipherment of previously puzalisgal displays,
just as Lewis-Williams has done already (e.qg., 198ia) for the igoaphy of
southern San rock art. | expect that most debate will center ugopl#usibility
of their decipherment in relation to (possibly in combination with) peting
decipherments. Obviously, we have no direct access to Paledalithiny other
minds: as always, we have to interpret the physical properties anextmf the
graphic display-its apparent morphology, distribution, mode afufecture,
deposition, and preservation-as most compellingly and comepisavely
explained by supposing it is a sign and/or assigning it suchackl-auveference
(Davis 1987:127-28; n.d.). This is the necessarily roundaboutiandmfortable
but in some ways preeminently anthropological, archaeologicaistorical fate
of interpretation. In this light, it may be recalled that Marshack'sperment of
a "notation” in some Paleolithic graphics is really quite penetratingirtstance,
whereas LewisWilliams and Dowson take what they call the "zigzag $ieteof
overlapping chevrons which form, in effect, a zigzag, and a nurobeiscrete
chevrons" engraved on the famous supposedly Upper Perégopaibble from
Barma Grande, Grimaldi (they illustrate only one face, fig. }1,t exemplify the
"fragmentation” of the "catenary curve" entoptic (Principle 2ffgri, V),
Marshack (1972:81-86, figs. 16, 17) can account rather maeigely for almost
every line and for the overall structure or "composition” of theldig-in this
case, as having the notational differentiation of a calendricalrstiefor a three-



month lunar period (no "fragmentation" in this!). | am not asking Lewilliams
and Dowson to dispute Marshack or the various structural semmesings of
Paleolithic syntax (without much semantic decipherment) by L&mirhan (e.g.,
1968c), Sauvet, Sauvet, and Wfodarczyk (1977), and others)dy are entitled
to present their own alternative; moreover, it is even conceivabtévtaeshack-
like notations or other scripts could have derived, like images, @ssteuals” of
entoptics, as a general model would admit (Davis 1986a, 1987 erimless, in
comparison with Marshack's as it stands their decipherment, glthoerhaps
covering many cases, lacks the power precisely to account foifispe
morphology and syntax. Alternatively, it buys this power too eaailgt cheaply,
for, as they come close to admitting, anything and everything can beeted
as a permutation of one of the rather casually defined entoptiestydrue
denotation, whether depictional or not, must definitely rule outesom
morphologies as being overly ambiguous or nondenotationhkang outside the
system of reference (Goodman 1972, Elgin 1983). But despitesMgiiams
and Dowson's claim to have isolated some basic types (perhegpadifar as it
goes), ultimately we have no good idea of what could not count apntar
hallucinatory, and therefore as it stands the "decipherment” is sitledo
evaluate or refute. A proponent can always say, "Well, pertiapss just what
Paleo-

lithic people experienced entoptically or hallucinatorily."

It is clear, then, that to assess the plausibility of the deciphermesyafvis
competitors), we must investigate the possible place of entoptidaiiyed
graphics (noniconic or iconic) and of images of entoptics in Wptaeolithic
society. Presumably, using the rich anthropological literaturehamgnism, we
can do better than the sketchy and by now clich6 invocation of irotiati
imprinting, validation, and so on.

All of the "implications" raised by Lewis-Williams and Dowson need elos
scrutiny. | will take up just one topic close to my own current interdsis not
think that this or any particular iconographic decipherment, whatiaeeantiquity
of the images or their apparent association with "universal" perakptacesses,
says anything about the "origin of representational art" as stioiay say
something about a historical origin, but there have been matheskt. The paper
is marked by some uneasiness and even confusion on this poirgolnistimes
not clear whether graphic displays morphologically resemblingpitcto
phenomena are taken by Lewis-Williams and Dowson to be genusiyetpolic
(denotational) at all. Insofar as entoptic and hallucinatory phemanare intrinsic
to the hominid nervous system, they are not, strictly speaking,gésiaat all, on
any developed definition of that term: they are percepts or peacept(Oddly,
cognitive psychologists like Kosslyn [19831 have been studyinims to
understand the properties of "mental images.") For anthropabgidistorical
purposes, we have to know how perceptions are extrasomatigailydized (and
similarly for nonvisual cognitive phenomena such as propogstiattitudes,
"thoughts," or object labels). Although the perceptual and cognéitivities may
be intrinsic and universal, the extrasomatic symbolic ones (eegiction or
notation) are not, and they cannot be taken for granted. As | pawv¢ed out



elsewhere, that our visual system is operating as it ordinarily dogsrwarious
stimulations-of light entering the lens of the eye, of mecharpoagsure on the
cornea, etc.-does not mean that we can design and use an BxdteEso
representational system (denotational or symbolic system)mpregeany of this
information. Further conditions or processes must be spedtitake us from
perceptual to graphic abilities and experiences. A relationfefeace must be
forged between graphic marks (or other media) and perceptuatierpe such
that the marks denote or depict experience when this relation holdsartiaular
way (Davis 1986¢:54). As | see it, this is the question of the origfins o
representation. My answer to it (Davis 1986a, 1987), althougitized by
Lewis-Williams and Dowson, does not contradict but crosscutisrmmy opinion
would actually have to underwrite theirs. They propose that thepéictpercept-
often experienced as floating before the observer-and aftersvage(described
in Gombrichean terms as "projections") may have been "traced"eyy th
subject/observer, effecting, of course, our crucial transiiom percept to
graphic display. This is a highly
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specialized suggestion that actually has only a secondarg pidbeir structure
of argument; it is one explanation of how the subject/observeddoaNe carried
out the project of symbolizing entoptics should he or she haveategirdo so.
Although it has an honorable place in traditional aesthetics, thegtron/tracing
theory is, | think, fatally restricted and incomplete. For one thingiiti@is a
difficult and unlikely procedure (just try tracing your own afterimaga a wall

or shadow on the ground or even the far simpler task, recommendeed
Renaissance for studying lines of projection and the vanishing pafitracing
your face in a cloudy mirror). Much more worrying, the theory atiyusays
nothing essentially about symbolization or reference at allirkiance, | can
certainly trace a signature to forge it, not to refer to it; in fact, in iioggyour
signature | certainly do not want to refer to it. If and only if thecean turn
stands for or denotes that which it necessarily also resemblsstdzerome an
image in the strict sense (Maynard [1986] rightly criticizes Da¥B86a] for
inadequately recognizing this, and see Davis [1987: n. 22,&B), Again, this
ability or interest, although based on universal perceptual andtoggprocesses,
is not automatic. It is actually quite difficult to give a nontautpais formal
account of it. In a general model of origins, | would not rely oytaing so
cognitively specialized as an "altered state of consciousnessihiges originate
nonconventionally but quite "normally” among children) or anythéo
technically specialized as tracing projections. In a generaleiadages originate
in the replication of seeing-as as such or for itself (Davis 198 Wolld be
intriguing to discover that the referent of the images in one suchréealachain

of replications was an entoptic, as Lewis-Williams and Dowson tratim for
the Paleolithic chain, but the ability to refer to an entoptic pictorialys actually
acquired in another way, although no less "intrinsically.” Indeed, titteir@l
expectation or convention to "draw an entoptic," as to "draw a bisoay have
crystallized quite late in a replicatory sequence beginning in somdesimpd



more common mark-making activity such as "digital fluting" (Bedk 1986a,
Davis 1987). In all of this, | am stressing not so much our disagreeaseour
divergence in asking and answering different questions: whéreais-Williams
and Dowson really are asking what Upper Paleolithic graphics higlie meant,
I ask how they could have meant anything at all.

BRIGITTE DELLUC AND GILLES DELLUC

U.A. 184 du CNRS, Mus6e de I'Homme, 75016 Paris, France. 9 ix 87

In the difficult field of semiological analysis of the parietal and fiaby art of
the Upper Palaeolithic, any attempt at interpretation, however limgegorthy
of consideration. Very prudently, Lewis-Williams and Dowson&gkwon the
origin and description of entoptic phenomena (phosphenes amddomstants)
and their

possible implications for Palaeolithic symbolism is co: fined to agtf the
perception of simple geometr forms, spontaneous or induceldidiimg the very
coin mon vision of bodies floating in the vitreous humour),1 the esioluof the
various types of hallucination (ti patient being aware or not ofdiieormal
character these complex visions that, in contrast to optical ill, sitange no
external object). Nor does it claim to pr4 vide an explanation for grg v
distinctive sigr (pseudoarrows, claviforms, and tectiformsyytic should
doubtless be added most of Leroi-Gourhan thick and thin signs \athgble
sexual connotation In fact, with reference to the complexity of tgpsLascaux,
Leroi-Gourhan admitted to us shortly befi his death, "At Laschreally believed
they had com very close to an alphabet.”

The present study is an update on the question of tb entoptic origineof
elementary graphic units that ai so frequent in mobiliary art anoftem omitted
fro the inventories of parietal art. It carries much farther th/imes modest
attempt by Desban (1976), inspired as was by the work of Max KmallG.
Oster, whic sought, through the use of phosphenes, to draw a pataidn
certain signs in prehistoric art and certain elc ments in contemyparar
(particularly in the works ¢ Paul Klee and Joan Miro).'

PAUL FAULSTICH

Institute of Culture and Communication, East-West Center, 17 87-West Rd.,
Honolulu, Hawaii 96848, U.S.A. 26 viii 87

The model presented by Lewis-Williams and Dowsoi indicates tHailacs are
returning to their own neuro psychological structure in trying to unctver
deepe significance of prehistoric signs and symbols. This ap Ipieacnatural
next step in what has proved to be ai increasingly provocativearsation with
the past Providing insight into the foundations of symboling ant the
meaningfulness of Upper Paleolithic art, the model has far-reggéimplications.
Excellent examples of iconic/entoptic combination, occur in prehistots
throughout the world. Lewis. Williams and Dowson's model couldfydiad to
the X-ray rock art of Arnhem Land, Australia, in which o subjectteinal organs
and skeletal features are illustrated. It suggests that iconictd@m@associated
with entoptic forms originated within the third stage of altered states of
consciousness. Early X-ray art, which is graphic in form and sinmpéxecution,
may have been derived from mental images produced during tHestage of



altered consciousness, in which entoptics may persist during ibaHigcinations.
If symbolic associations are unavoidable in representationasattewisWilliams
and Dowson imply, then a cognitive correlation could have beererhativeen
gridlike entoptic forms and skeletal features. Once this connectas

I. Translated by Mary Turton.
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made, the art could have developed into the well-known complexseptations
of humans and animals that incorporate such features as baekdangs, and
even breast milk. In the final phases of this art, inanimate obgeath as rifles are
painted with X-ray features. contemporary Arnhem Land barktpeaga continue
to combine entoptic and iconic forms. Far from being mere filler ghiptic
forms are finely integrated patterns with symbolic meaniragninot arguing that
LewisWilliams and Dowson's model explains the origins of X-aaly rather | am
playing with the applicability of the model to an artistic tradition ottrean their
three examples.

My understanding of Lewis-Williams and Dowson's argument is @nlhaving
visual similarities with entoptic phenomena originated throughoagss of
conscious imitation rather than free-flowing, unselfconscious speitia Primal
arts in general-not only shamanistic arts-ubiquitously incoteazatoptic forms.
It could be that both entoptic phenomena and primal symbols deiri@etly from
the same ordering and pattern-producing neurological functithrer than the
art's being informed by entoptics. If so, there may have been rebfoeartists to
base their image making on review and imitation of entoptic phenammduman
image making emerges from complex associations and motivatioasctibe its
origins to entoptic imagery alone may not be adequate. We are a longova
understanding the intricate details of symbolic relationshipseratt of
contemporary peoples, let alone that of the Upper Paleolithic.

Entoptic patterns have a striking immediacy, both visually and psygicaty.
As Lewis-Williams and Dowson indicate, however, this does not pregetoptic
forms from being saturated with complex meaning. The human ntrneks to
process sensory information-to structure it and to shape it int&atbe,
accessible knowledge. The inescapability of symbolic modelling gnivomo
sapiens sapiens complicates our ability to grasp meaning fronsgogb art, for
we are dealing with imagery rich in culturally based associationswAltan hope
to produce is realistic and constructive interpretations of intéapoms.

In symbolism, a visual similarity allows one image to represent aratinile
transcending itself. Images are not necessarily representatordyobne object or
concept. Often, there is a continuum of symbolic meaning in whiclyéaare
multivocal to varying degrees. The patterns integrated into the Coso
anthropomorphs, for example, may depict both internal power amat®
garinents, not necessarily one or the other. We should refrain fpmhyiag
dualistic categories to prehistoric arts-all of which are infused wittucai as
well as natural symbols.

Lewis-Williams and Dowson portray Upper Paleolithic and shamamastias the
result of a controlled and systematic undertaking. They are imgbibserving that



image making did not necessarily evolve from simple to complex. [@ex
mental images certainly could have been reduced to schematicTtws, a line
of

horses' heads may have been reduced to a zigzag just as amgydave been
elaborated into a line of horses' heads. It is conceivable thatsaciason
between a zigzag line and the heads of galloping horses could beiyestén a
single instant. Although its occurrence would be extremely signifjdais sort of
perceptual quantum leap would be difficult if not impossible to pinpm the
development of an artistic tradition.

This brings me to a related point: referring to figure 5 b as a "clealljbinatory
composition" is an overly liberal reading of a complex iconic/etitojptegration.
This interpretation is laden with cultural predilections and does ivet gufficient
credit to the reflexive and interpretive aspects of creativity. Prara utilize
symbols which operate on both the reflective, intellectual level and the
nonreflective, perceptual level. Schematization is a sophisticaignitive and
artistic device for eliminating the inessential and portraying an ¢bjec
diagrammatically.

On a less theoretical note, Lewis-Williams and Dowson present some
unsubstantiated suppositions. For example, irrespective iofititeal
qualifications, they repeatedly refer to Coso petroglyphs agstiahéstic art," a
claim for which there is no conclusive ethnographic evidence. In spiteuch
speculation, we should not prematurely attribute a shamanisgimaa this art.
Lewis-Williams and Dowson have shifted away from the usualaslebiof
research-ethnography and internal analysis. They presenta mbith, they
believe, objectively reveals Upper Paleolithic art to be the pcodf identifiable
stages of altered consciousness. In spite of my caveats, | am keryuath their
model, especially when | read it as exploratory rather than cendulLewis-
Williams and Dowson's concept of a "1neurological bridge" wigams us
access to Upper Paleolithic imagery is an important contribution taeepening
understanding of prehistoric art.

JOHN HALVERSON

Adlai E. Stevenson College, University of California, Santa Crua#difC95064,
U.S.A. i9 viii 87

This paper offers an extremely interesting and persuasive eeparof those
indeed "intractable” figures traditionally called "signs." In fact, ithie first really
credible explanation that | have seen. The account of entoptigohena and
processes is lucid, the main argument cogent, and the heuristi¢ egeography
admirable in respect to San and Coso depictions (although | shanld th
Bednarik [i 984b] deserved a good deal more recognition feeRplicit
identification of phosphene types with Australian petroglyphs).

The authors do avoid "simplistic ethnographic analogy" in the maih| twonder
whether something of the sort has not slipped into the later part of thex pap
assumptions made about shamanism and ritual. For example, Yedeanphasis
added] shamanism is so pervasively associated with foragingtes;" the
authors
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conclude that "in the Upper Palaeolithic this association probiadudiyat least
some features in common with what we understand by shamanism.IsBusely
a shameless appeal to analogy. There are also references toésiovi on a
vision quest," "elaborate rituals,” "spirit helpers from whom shasmabtained
power," etc. If everything stated or implied in these passages isqbigrfessible,
yet the source of such speculation can only be ethnographicgnahe
depictions themselves carry no such implications. It is, afteeglially possible
that no ritual of any kind was involved and that these people knew rptin
spirits, vision quests, or shamans. That they did hallucinate is plaubiut the
plausibility rests first of all on the fact that hallucinating is artan biological
phenomenon (the "neurological bridge™), which need not haee kaculturated
in any way. Indeed, it may have been a common experience, n@atbomg
especially to be sought or avoided but just a part of life. Many thaagsinduce
visions: the authors mention flickering light, fatigue, sensoryrid@tion, intense
concentration, and rhythmic movement, for example, all of whick, might
assume, were not infrequent in the lives of Paleolithic hunter-gathieHence, in
the limited sense the authors propose, virtually anyone couldlhese a
"shaman." And if visions were commonplace, why should they be sinmle for
depiction? It is, | suppose, to answer this implicit question that thiecas take
doubtful recourse to ethnographic analogy. In this case, the Sargaedk
precarious enough in itself (Lewis-Williams 1982). | do not mdantrance
theory, which seems solidly based, but rather the supposedcantdxt, for
which the evidence is thin.

The most difficult part of the paper for me is the last section, Wisiets out to
answer the question of how people came to realize that two-dimehsiamias
could represent three-dimensional objects. So far as | cathegeguestion is not
answered, for unless geometrical entoptics are assumed to kedimensional,
which seems most unlikely, two-dimensional depictions simplyagsgnt two-
dimensional mental images. But the real subject seems to be regbien (the
capacity in question is probably to a large degree innate in arg) bas the
origins of depictive activity. And here the authors espouse a budd a
controversial projection theory (one quite different from Gomitisc
incidentally). Has anyone actually been known to trace projectag@s on the
surface where the images appear to be? Furthermore, since thetgiaatoptics
are characterized by constant movement and fluctuation fronpattern to
another, would not their "fixing" by tracing be virtually impossible? kses
more reasonable to assume that the depictions were based on meswy
suggested for San painters), which had already "fixed" salieag@®. Thus there
is no need to suppose that "for their makers, the earliest depistieresvisual
images: hallucinations and depictions were one." If the makersiofen
depictions "did not suppose that they stood for 'real’ animals amg than the
accompanying entoptic depictions represented (iconically) thintieeineal
world,"” what did they suppose? Surely the implication

is that they knew they were depicting mental images. the case oaéim
moreover, there would be no diff ence in memory images betweendivaitions



and sual perceptions, and both would "stand for" exten objecter®ite put,
memory images of real anima would supersede hallucinations jpréoess of co
strual, a supposition supported by the "realism” 1. animal depif{ithrere are
extremely few fantastic i mals in cave art, though these might pea®rd from
hallucinatory source). In short, people probably undej stoote quell that
depictions were depictions, repr senting things seen, opticallytopgecally, and
guestion of why depictions were made at all remai open.

Up to a point, then, the authors' theory seems th oughly convincingnAs a
explanation of so-called sig as representations of entoptic phemat offers
brilliant solution to what has long seemed a hopele problem. Perthapse best
left at that. As an accou of the origins of depiction, the theory has #®@o m
difficulties to be persuasive, but it is otherwise a maj achievement

ROBERT LAYTON

Department of Anthropology, University of Durham, 43 Old ElvetirBam DHI
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Lewis-Williams and Dowson recognize the problem tha Upper Pathantock
art has no exact modem coun terpart and the difficulty this creates<planation
bi ethnographic parallel. But in what way is their use ethnographatogy less
simplistic than Breuil's? Pre sumably in its systematic applicatiantbkeory
whicl accounts for a variety of motifs rather than the piece mdatsen of
parallels from diverse cultures. Thei paper usefully broademsahge of possible
explan tions of Palaeolithic signs, but how susceptible is theij lgsi to
verification? They are no doubt correc that any explanationetittique body of
materi which Palaeolithic cave art constitutes must begin b) idémgfyome
universal elements in human percep tion, but this is not encarmghadequate
theory mud also account for the diversity and uniqueness ofrdiffeultural
traditions. While certain elements of Palaeo lithic culture can benstcucted
beyond reasonablt doubt, others may only be inferred on a at#mroba
bilities, and many guesses remain mere possibility. Tc which catetpas the
present hypothesis belong? While altered states of perceptigmchace
universal images, they do not inevitably produce rock art. Istienelevant
consideration that not all San rock-an techniques showed the saai&ption
for depicting allegedly entoptic motifs, despite the artists’ passpof
apparently similar belief systems? It would be false logic to argue(#atptic
stimulation always inciteE perception of grids; (b) Palaeolithic artiimonclude
grids; therefore (c) these grids are the product of optic stinarialihe missing
step is that which would en able one to weigh the probability of this hygsish
against alternatives (traps, sexual signs, notations, etc.)
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What level of proof do Lewis-Williams and Dowson claim? "A singlgzag
would not be persuasive evidence"; "presence of all six [d¢ittcptegories]
suggests emphasis added] that at least some of the art originatethin edtered
states"; "the European example of replication is of a simpler varigtterhed or
antlered humans are "better explained [emphasis added] byimation...
because they.., have clearly non-realistic features" (clarigsassl by what



criteria?); "we expect examples as convincing as the San asd @ to come to
light" (how will degree of conviction be measured?). The authoegpaobably
correct to state that San art is now widely accepted as shamanigtiechbt
specific evidence is there that San artists intended to depict "ertéqins? It is
often the most ambiguous motifs, such as "flying bucks," thathsieebe used as
firm evidence for depiction of trance experience. The secufitiie particular
evidence should be assessed, as it is treated as proven in the raroatheae
paper. Other ethnography should perhaps have been drawn ftem-keown
cases of shamanic art, not poorly documented rock art. Doetsdntibetan art
embody "entoptic” forms? How probable is it that shamanism inevitabl
determines the form of art motifs? Are Palaeolithic signs a unitaggcay in the
artists' culture or a residual category of the analyst-those wd@ohot be
construed as animals or anthropomorphs? Lewis-Williams and Bowsintain
that their argument is strengthened by the recognition that notaaksican be
construed as entoptic; some "spears" may be realistic depictiamsagfons,
some claviforms of simplified female forms. But those which dofitdhe six
entoptic categories are described as residual: what independansroan be used
to determine the unity of those construed as entoptic? Do they alveays o
juxtaposed only to other "entoptic” forms? Are they confined tbece types of
location? The authors propose such a hypothesis when they statieethess
accessible parts of some caves contain simpler and more fraghfantees but
go on to note that similar motifs occur as artefacts. Even the facstime motifs
are entoptic in form does not prove they are entoptic in intent.

It is important not to elevate tendencies into universal principlesid-&\illiams
and Dowson write that shamanism is pervasively associated wlyifoy
societies, but so is totemism. They suggest that shamans often goaber places
such as caves to meditate, but shamans are not the only peoplesitloaves.
Although my remarks are critical, they are not intended to be detstaj rather,
they are aimed at suggesting how this interesting hypothesis mighebe us
COLIN MARTINDALE

Department of Psychology, University of Maine, Orono, Maine@®4J.S.A. 29
vii 87

| agree with Lewis-Williams and Dowson that the "signs" of UppedeBlithic art
may be connected with

or derive from altered states of consciousness. Indeed, it hasabgeed that the
production of virtually all art involves an alteration in conscioussand that
traces of this can be detected in its form or content (e.g., EhregA8&3, Kris
1952, Martindale 1981). However, these altered states of mrseess are not
necessarily so extreme as those induced by psychoactive dragasory
deprivation. Rather, the inspiration for works of art may deriwarfrmildly
altered states such as hypnagogic states, reverie, and fan@egs Ihot seem
necessary to argue that Upper Paleolithic signs are always dueatd envis-
Williams and Dowson call entoptic phenomena. Visual activity isally divided
into several levels of neural processing: purely sensory actiéigction of
elementary features such as lines, slits, and angles (Hubel aaskWi965), and
activation of sets of neurons coding "unitary percepts"” or rezadpte objects



(Konorski 1967). Unitary percepts are presumably constructed §imultaneous
activation of neurons coding elementary features (see Martind8le fb® a
review). Visual perception consists of "bottom-up" activatiomirtihe sensory
level to the level of unitary percepts. Mental images or hallucingtmonsist of
"top-down" activation from the level of unitary percepts to the sentavel. (If
hallucinations and mental images did not include activation oforezion lower
levels of analysis, we would not be able to "see" them.) Presumphbbsphenes
correspond to activation of neurons only on the sensory leveliegiseKliver's
(1966 [1928]) "form constants” correspond to activation ofroes on both
featural and sensory levels. Neural activity on the featural leseurs not only in
the case of entoptic phenomena but also in the cases of normappencand
organized mental images and hallucinations. It is a common asgumtpat what
Kliver called form constants are the basic building blocks of both vealdnd
hallucinatory perception. Given this, it makes sense to arguddiratconstants
or "signs" can arise from normal perception if one attends to thifal level
rather than to the level of unitary percepts.

Evidence for this contention comes from studies of children'withgs. Five of
Lewis-Williams and Dowson's Upper Paleolithic "signs" are inctligteKellogg's
(1969:15) catalogue of the 20 basic "scribbles" found in the drawahgsildren
from two to four years of age. The sixth (grids, lattices, ladderpjasninent in
her listing of common aggregations of scribbles. (Kellogg andrsthave printed
out the similarities between motifs in children's art and Paleolitttiz &0 my
knowledge, no one has argued that young children are trying todepeo
entoptic experiences in their drawings. It is generally agreecttiilmren are not
attempting to produce realistic drawings and failing because &fdatechnical
skill (Amheim 1967, Harris 1963, Luquet 1927). Rather, asuetqut it, the
child draws "what he knows rather than what he sees" becauseehdsato
different aspects of the optic array than the artist attempting tceranbat we
call a realistic depiction (Gibson 1979). It would seem that the akildtempting
to depict concepts or abstract essences rather than raw, specific p
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cepts. Because of this, basic features are attended to and ineteva
idiosyncratic aspects of the optic array connected with perspeeis@ing angle,
shadowing, and so on, are ignored. It is notable that some autiditicezhso
retarded that they seem quite literally to lack abstract concepts dogepat very
young ages, quite realistic drawings employing linear perspeahaging, and
other devices (Selfe 1983).

It seems plausible that the goal of Upper Paleolithic artists was the aa that of
children. That is, they were often attempting to depict eithergu@scor mental
images but their notion of what is important differed markedly fronatdn
modem artist aiming at photographic realism deems to be importaeir. Th
attention was drawn to the featural level of perception rather tharette s
general level of unitary percepts. It is plausible that some Uppézolithic signs
arose in precisely the way Lewis-Williams and Dowson say that they\iyd



point is that such signs may also have arisen from other causegtas/much to
do with the goal of the artist as with his or her state of consciowgsnes

VIL MIRIMANOV
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This paper is certainly a bold one, but the conclusions it draws deeaesh
convincing. The set of rock depictions the authors choose to amalyd entoptic
signs have in common only a rhythmic structure that can in some cadeaded
to human physiology. The rhythmic character of entoptic phenonsgna
moreover, evidently induced by neurological processes, wided¢currence of
simple forms may be kinetic in origin, that is, brought about by monmisn
movement, the socalled dance of an arm (Arutunov and Sergéév:196). They
may also be graphic counterparts of oral or musical rhythms (Mimowa
1973:55-67). In many cases such forms are a simplistic symbeficction of an
object. A zigzag, for instance, may be the symbolic depiction ofeks, water,
and so on. Many signs, including some similar to entoptic oneswédind in
Neolithic art and the Metal Ages have been safely interpreted. Such
"understandable" non-figurative depictions occur less ofteralad®lithic art
because we know less about it, but they include "macaroni," hapdnts,
arrow-like lines, vulvas, etc. There are many Neolithic and Htieo depictions
that match the entoptics, but one would hardly imagine the stockbieduerters,
or cultivators of Eurasia covering the rocks with depictions of arloosentoptic
phenomena. As for the zooanthropomorphic paintings, they ardtééfinot the
result of hallucinations. In the Sahara and South Africa they asenme cases
camouflaged hunters and in others ritualistic masked dancenthieffonore,
zooanthropomorphic depictions constitute the basis of all traditiart. Finally,
what little we

know about rock art yields no evidence as to a shamanistic ongitnése
paintings.’

CHRISTY G. TURNER Il

Department of Anthropology, Arizona State University, Tempe, 5287,
U.S.A. 20 viii 87

This essay is exhilarating and disappointing at the sain time. A biiji@neative
application of biological j formation to the archaeological probleinmterpretii
Paleolithic rock art, the presentation is weakened by ti authorsigositat it is
"logically impossible to i duce meaning from numerical rock-atad as it is fro
any data." How many times a day does a scientist sa "What these datais
that.. ."? It is precisely d lack of quantitative information for saengizes, centi
tendencies, associations, and variation that reduces th( propdsittmgument
rather than hypothesis testin from science to polemics.

What is their proposition? Simply put, they offer th some rock-asigies are
mimics of visual artifacts the nervous system, such as simple
hallucinationsartifacts said to be documented in laboratory antlidées,
especially involving persons in variously alter( mental states ( fioe a week to
induce the effect ¢ myself but got nothing, even in an altered stdsepn
independently derived shape classification of the4 visual artifdsgauthors try



to identify correspondii types in African San, American Coso, arakly di
tributed Paleolithic rock art. Simple designs are reasoi ably nedtehth the
visual artifact types. More con plex and naturalistic designsaickte incorpora
external nonbiologically derived information (a detail drawingdforse may
incorporate one of the visti artifact types, but the horse form &oinmen outside
tl artisan). Would not simple designs be more like. matched alwatystire
visual artifact types than coD plex ones? Here is where the, issyiganitification
ej ters.

In a given culture, who produces the rock art? Tb authors imgiyghamans or
individuals on visio quests were significantly involved. But no evidenaffered
as to the ratio of visual artifact designs produce by nonsharpaniscularly
children and subadult! whom we could expect to be immature artesans
therefore producers of simpler designs. | rather suspec thdetreopment of
drawing in children is strongl correlated with neurological growth and
developmeni at least that is my impression of children's drawisgseral
cultures | have experienced. | doubt very muc that what childraw desults
from visual artifactv And | know from experience among Hopi, éig an
Russians as well as with my own daughters that childre do practieorother
surface art. How do we di,

x. Copyright is retained by the copyright agency of the U.S.SsRséyusnoye
Agentstvo po Avtorskim Pravam (6a, B. Bronnay K-104 MoscosdiD,
U.S.S.R.).
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criminate between possible shaman activity and the Oarkings ofreh?d

To begin with, designs need to be analyzed in depth to identify factor
treatment or form that would differentiate the productions of ndremalts,
altered-state adults, and subadults. There will be variation ingpetions of
these three classes, so quantification has to be involved to provige estimate
of error. Context (i.e., deep caves or strange places) cannssbenad without
independent assessment to be a reasonable aid for discriminatimgdn the
rock-art productions of children and those influenced by visuéhats, i.e.,
shamans'. Preservation needs to be factored in, since weatheuildgoceak
down a complex design into a remnant simple-appearing one. Péstealative
to the ground surface is another obvious variable, and so forth.

Quantitative data are also needed to evaluate the frequencies ataagically
influenced types within a rock-art panel, between panels, anddhrtone. In the
Anasazi culture area where | have had some experience witharo¢kurner
1963, 1971), the earliest style is decidedly simplistic, and tbheeedll six of the
visual artifact types can be recognized, and quite frequeBtlythese forms are
style or tradition characteristics and hardly the result of ohbnsan activity,
heavy drug use, or other determining factors. Coming up in time, #&nasck art
becomes both more realistic and abstract, and the visualctyfaes are much
less readily identifiable. My point is that variation in the frequentyisual
artifact types occurs through time and space. Consequentlgtstatinference is
obligatory for factoring out the different causes of convetgerms that must be



considered before it is possible to get at the meaning of Paleolablcart. At
least it is obligatory if we want to know the probability of discrimimagibetween
drawings by shamans and by children or between style and content.

If my comments appear overly critical, they are not intended to beplead this
very clever, highly creative, and scholarly effort at consting a "neurological
bridge" to the Paleolithic. | find the idea of visual artifacts' beingeement in
Paleolithic rock art intuitively satisfying. However, there is a big d&tween this
idea and a demonstration of its vitality, and this gap is the resultaafegquate
methodology. Such a demonstration can only be done by statistieadnce
beginning with some reasonable baseline such as averaged otedigbrid or
regional ethnographic analogies transformed to some sort oéncahscaling.
JOAN M. VASTOKAS

Department of Anthropology, Trent University, Peterborought. GPanada K9J
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Keeping up with Lewis-Williams's shifting methodologies is no meak.tas
Within a span of only six years, ethnographic analogy, symbokdyasis, Marxist
social theory, and, now, neuropsychology have sequentially in-

formed his interpretations of southern San rock art and, moshtsg that of the
Upper Palaeolithic. This most recent exercise in the application adrexpntal
psychological data by Lewis-Williams and his colleague Dowson tetbblem
of prehistoric art interpretation can only be commended. In ageaé with
Gestalt psychologist Rudolf Arnheim (1974:3), who says that &dirsg is in the
realm of the psychologist,” | think that insufficient attention hasbe&d so far
to the investigation of actual artistic processes and productgsrienental
psychologists working not only in neuropsychology but in theouss relevant
fields of mental imagery, visual perception, dream research, amhh response
to visual stimuli. While it has not yet been demonstrated to the setisfaof
most art specialists, it is clear that a great deal of visual exuessid observer
response has a physiological basis, subject to the ever-psaiitioning factors
of culture and individual personality. Valid interpretation of artigirocess in any
society of necessity requires the cross-disciplinary cooperafipsychology,
anthropology, and the history of art.

Lewis-Williams and Dowson hypothesize for Upper Palaeolithic "sigmhat
Reichel-Dolmatoff (1978b) had already discovered among theamalof
Colombia, that drug-induced phosphenes were the visual sooirgespiration

for almost their entire design repertoire. It is Reichel-Dolmatokb, who seems
to have been the first to suggest that "it would not be difficult to fincapeals to
phosphene-derived design motifs in prehistoric ... petroglypdspatographs”
(p. 302). Perhaps this precedence should have been more olgacksbwledged
by the authors. Their use of this Tukano material to help supporhthgpretation
of Upper Palaeolithic painted "signs" as entoptic representatiosisould be
noted, contradicts their statement that "simplistic ethnographic gyiaie being
avoided. Ethnographic evidence and analogy is in fact essentialit@tijement,
that is, to the postulation that shamanic practices involving altdegessprevailed
in the Upper Palaeolithic and that the mental images experiencbdse states
were actually reproduced on cave walls. This comment is not to argaiast the



use of ethnographic analogy or to oppose the likelihood of somme &
shamanism in the Upper Palaeolithic but merely to point out that etapbgr
analogy and internal analysis are difficult to avoid where almtistontextual
data are lacking. For any hope of success in understanding préhestomhat is
needed is not a battle of theories and methodologies but coopeaationg them.
While | support the use of experimental neurological and othechpsggical data
for the interpretation of prehistoric art and, | might add, for $ti# undeveloped
investigation of aesthetic universals, those data alone do no¢lgritaxplain” the
concrete visual images. The prime conditioning factors of calaswell as those
of physical format, techniques of execution, and materials emglbyehe artist
largely determine whether and how those ephemeral entoptic plegrzoane
actually represented on the cave walls.
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As the authors state, phosphenes are experienced universaltheare not
universally represented. It is one thing to experience mental imagesnother
to reproduce them in material form. It is difficult to accept the awghsuggestion
that the Upper Palaeolithic artists may have projected their migngglery and
afterimages like so many slides onto the cave wall and "traced",ttraerely
touching and marking what was already there." The passivity of ste{kiring
trance does not allow for active production of art forms. "Rectdé mental
imagery," on the other hand, must be acknowledged as one of theesoof
visual inspiration in prehistoric rock art. But, as in the case of the fiakmental
image recollections are conditioned by cultural as well as techaich
environmental factors. That the cave walls as a physical envieatahfactor, for
example, were not considered by the authors is clear. They seerem\aigh
Halverson's (1987:67) description of the painted images as flivagng" and
"independent of scene or surface."

Phosphenes may be "free-floating" in the vitreous humour oéfees but painted
images adhere and relate to particular surfaces, which often givermadf
having been deliberately selected, not arbitrarily "traced" upmabse they just
happened to be there. This selectivity is obvious in the case, for@gaof the
cluster of red dots on the ceiling at Pech-Merle, located not on thérsidg
walls but on the relatively smooth surface of the ceiling. This $&iégis even
more evident in animal representations. The head of the sputiseé at the same
site, for example, is fitted into and conforms to a similarly shape# psojection
(Pfeiffer 1982: pls. 13 and 14), and the plastic volumes of the dsgrbat Tuc
d'Audoubert conform visually to their rocky matrix in the centettad cave (pl.
12). The visual and evocative context of the site itself cannogbered as a
source of inspiration. Indeed, in many cases, it is quite likely thasitleas
iconically prior to and ritually more important than the pictorial irragvith
which it is covered. The visually suggestive crevices and seariegirehistoric
petroglyphs near Peterborough, Ontario, for example, cleaspiri@d images of
female genitalia (Vastokas and Vastokas 1973:79-83).

It is quite likely that phosphenes, even in the Upper Palaeolithidevplassively
received, were almost immediately afterward given cultural ineggpions.



Meaning would have had to be projected upon these mental pheadreéore the
artist could have felt any need to "fix" them permanently. Any psang artist
can report that the critical step between imagined paintings airckitteal
execution on canvas or wall is the most crucial, requiring at leagildrned
presence of appropriate tools and materials, if not (in the case oeWiess) a
lengthy sequence of experimentation in preliminary sketches awdmys. The
point is that the creative interval lies between passivity ("ggt#in idea") and the
completed action ("getting it down on canvas"), a process that iautotnatic
(not a case of "tracing" ideas) but subject always to the peculofiendividual
motor habits, background training (read "cul-

ture™) with all its acquired conventions, and the havioural vagasfehe artist's
tools and materials While phosphenes may have served as visualisaur
number of circumstances throughout human his tory, interpretafiprebistoric
art in terms of the neuropsychological phenomena should notrjg@afar, as |
am afraid the authors have done in the case the Coso rock-art deseed/cross-
culturally, t sources for image creation are immensely varidttdif to
disentangle when one considers the comple ity of artistic proceShamanism
and hallucinoge phenomena seem to have been a fad with us in @se tgethe
neglect of innumerable other consider tions of equal importémtee
interpretation of preh toric and non-Western art forms. One observthat needs
making at this juncture the neglect of the potential data that living autiprovide
for a kind of "ethnographic analogy." If, indee there are any usiaisrto be
discovered in artistic pr cesses and if the route to their determmbgi®in
various branches of experimental psychology, then ps cholpgistisropologists,
and prehistoric-art specé&i ists should be doing research amongj lartists
Western as well as non-Western cultural contexts.

MICHAEL WINKELMAN

Cross-cultural Consultants, Irvine, Calif. 92716-4032, B.21 viii 87
Lewis-Williams and Dowson are to be commended fo an informatioeser
disciplinary synthesis of the neurq psychology of entoptic andibislhtory
phenomem with an analysis of the origin and significance Palaeodtidother
cave and rock art. While the ap proach has limitations and shortgsmin
recognized b the authors, it makes an important contribution to teasment
of a biopsychological model of shamamc and related altered-state
consciousness activities The explanation of these art forms agugts of altered
states of consciousness and related neurologically based pesoighe
formation of mental images, informed by the functioning of the hamarvous
system," links their research with my work on the psychophysiotdfgjtered
states and the origins of shamanism (Winkelman 1986) showing that
tranceinduction techniques used cross-culturally include stinoulati aspects of
the central nervous system that produce hallucinatory visualitgctiv

A biopsychological approach is useful not only for explaining lomogeneity of
rock art and shamanic practices worldwide but also for addregsirigular
aspects of the art. The occurrence of Upper Palaeolithic art forehsdp caverns,
for example, can be understood in terms of the trance-inducirgepties of these
locations, including sensory deprivation, temperature extrenxggen



deprivation, physical immobility, and emotional manipulatioag®Vinkelman
1986). The analysis of entoptic forms and the rules for their contibma@rovides
a useful alternative to views of
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these art forms as reflecting cognitive deficits of primitive artistsuAaddressed
issue is whether participation in the bizarre hallucinatory worlds heil t
depiction constitutes a parallel, equivalent, or inferior perceptwalatity.

I question the usefulness of the notion of "stages in the developmemtatial
imagery," especially since the authors themselves point out thatrém stages
are to be viewed as "cumulative rather than sequential.” Althougimttdel
emphasizes a developmental-stage perspective, the discussiantbladthis
perspective is unnecessary, likely a product of Western
evolutionary/developmental tendencies and the effort to ordepgataconic,
and hallucinatory forms hierarchically. The subsequent anabisggested by
Lewis-Williams and Dowson might more firmly establish the fundataé
importance of entoptic forms and indicate the extent to which sociatakdral
factors affect their manifestations. A formal examination of theedance of
entoptic forms with respect to the entire range of forms presenteddie
valuable in this connection. Future questions include an assessefriaatspecific
meanings or range of meanings ascribed to entoptic phenomenagdtural
factors affecting the selection of or emphasis on specific entop&ogmena, and
the ways in which expectations may feed back into altered-statdinduc
procedures.

ALISON WYLIE

Department of Philosophy, University of Western Ontario, Londant., Canada
N6A 3K7. 24 viii 87

The main virtue claimed for the "model” of rock art presentecehethat it
"reduces the inferential component" inherent in both "internalyzesa" and
analogical interpretation. The suggestion is that the "neurcébgridge" makes it
possible systematically to exploit external interpretive resoust®ut engaging
the unreliability of "simplistic" ethnographic analogy. In whaliéws, | want to
draw attention to analogical elements that remain in the formulationfribdel.
Far from calling into question claims made for its plausibility or sggumy aim
is to elaborate the suggestion that reliance on analogical infestrozed not
automatically give way to "ethnographic despair" when no singimplete
analog for the subject is available. Sophisticated analogical a¥guacross the
sciences exploits a range of sources-the analogs involved areagfiultiply
connected" (Harre 1970:49)-and establishes the relevance efghasces to the
subject by demonstrating the existence of "determining struct(Wésitzenfeld
1984:143) that ensure, with some specifiable degree of relattiat the
association of compared with iflputed attributes is not purely ad. | suggest
that the strength of the model proposed by LewisWilliams and Dawlswives
not so much from an elimination of inference as from an effectiweaigwo

quite different, mutually reinforcing sources which underwritesty claims for
the relevance of specific



similarities in visual imagery manifested in diverse contexts.

What "independent neuropsychological research" provides isotehobda cause-a
constraining or generating factor-that is capable of producingicevisual
imagery, imagery which is also associated, Lewis-Williams and Dovesgue,
with the artistic expression of shamanistic traditions. Given theiptogy of the
human nervous system (or, indeed, that of many mammals),abseds
potentially operative in all human contexts. The power of theolegical link is,
then, that it effectively eliminates uncertainty about whether tretipated causal
factor could have been present, given its biophysical nature. Twstiquns
remain, however, which are not settled by the neurological mdsikfi whether
the causal factor cited was, in fact, operative in the contexts in qugstio
people in these contexts enter the altered states of consciousnédsshrtheir
neurological systems could be expected to produce entoptic imagasWhether
it played a role in the artistic tradition (did the rock art result from pe'sp
attempting to "fix" these particular images?).

In the San and Coso cases, it is possible to settle these questiongrafiimoally
or ethnohistorically. These are cultural contexts that incorpotemanistic
traditions in which trances played a central role. The trancee wedued in part
for the visions associated with them; the rock art is known to becést®d with
shamanism, and there is some direct testimony that it embodies traho=ed
visions. The background neurophysiological knowledge cited makessible to
reconstruct, with a high degree of certainty, what sorts of imdigese
neurologically induced visions would have incorporated. Theiafstep in
determining the "validity" of the model for Coso and San art is to destrate a
correlation between these entoptic images and the content oftiliesia matter
of linking the model of images produced "within," as a function & $tructure of
our nervous system under trancelike conditions, with the imagesiatered in
rock art. The existence of shamanism secures this connection aslaime
condition; it involves practices which ensure that some indivgl(those
producing the art) entered states of consciousness in which the pedtataisal
mechanism would have been activated (i.e., states in which they waul h
experienced the distinctive entoptic images described by the mddhel
relevance of this to the artistic tradition is then confirmed by denmatisg that
the art embodies the same range of images as is distinctive of thexsdadtates
of consciousness. When the model is extended to Upper Paleolithisabmit,

it is by analogy, although not simply "formal” analogy that tradesontingent
similarities between source and subject. The neurological sourpdiesimgain,
only information about the sorts of images the human nervousmysteapable
of producing when "altered" by sensory deprivation or drug® Jipposition that
the minds of Upper Paleolithic artists were so altered and their aiesepts a
"fixing" of visual sensations so induced is based on analogy to thei@hGaso

232 1 CURRENT ANTHROPOLOGY Volume 29, Number 2, April 1988
cases; the "positive" analogy consists of striking similarities irrépertoire of
images produced. The conclusion drawn is that they are entoptic $naagkare
therefore further similar in being associated with shamanistic-liketces. The



pivotal argument here is that the same "determining structure,ifadly, the
neurological structure that produces a delimited range of vismabs®ns under
trancelike conditions, was responsible for the repertoire of impgesent in
Upper Paleolithic art as in artistic traditions known to be shamanisiise of the
Coso and San. This is an argument that the presence of a partepéataire of
images is a "relevant” indicator that the postulated causal factorspsesent and
operative as well. And it depends not solely on the neurophlsitormation
about our capacity to experience entoptic sensations under cestaiitions but,
given the lack of any collateral evidence of direct connection, daraonstration
of the tightness of the link between the having of such experiences and th
production of the associated artistic images.

On this analysis, then, the crucial, inference-securing, elenfémvas-Williams
and Dowson's argument consists of the considerations they brirgatarb
establishing that the rock art they discuss incorporates a regedfoimages
sufficiently like entoptic or entopticiconic mixes of images produced
neurologically under trancelike conditions and sufficientljikeimages that are
or would be produced by other postulated "determining structiees.,
representational interests, the internal dynamic of evolvingtiarsikills and
traditions) to be very likely to be entoptic images-the result arafits to "fix"
trance-induced entoptic images rather than of other conditionsitiots, or
activities. The model is properly defended, on this accourd, ‘&®st
explanation," and its strength derives both from the extensivenehe tfit"
between forms described by neurological research and forideravin rock art
and from its capacity to account for features of the subject whaatain puzzling
on alternative models (e.g., the juxtaposition of geometric ancseptational
images). The model is "best" to the extent that the cited causes céiowa $ be
uniquely associated with the effects in question.

When the argument for Lewis-Williams and Dowson's model is consttim this
light, a number of possibilities for further investigation suggestribelves. As an
argument for a "best explanation," the case for the model is eéalgnt
comparative; further exploration of the strengths and limitatidredternative
models would seem important for securing and perhaps refiningvib. Strategies
for strengthening analogical claims of relevance follow from tinecsure of the
inference involved (Wylie 1985), both of which could be relevantiaking this
central comparative assessment. One is to press the demonsbfdigintiness of
fit between source and subject (showing that it is unique to this maatat) the
other is to investigate the persistence and uniqueness of the comnaetveeen
entoptic-like images in art and their experience in trancelike state

a range of source contexts. Both call for broadening tj range atsswon which
the analogical portion of t argument is based. The former sugtfestvalue of d
vising methods for systematically measuring and cor paring degrigdof
demonstrate that it is not ac( dental. The latter directs attentioross&ontext
coi parisons designed to determine whether distinctive ej toptng@nd
entoptic-iconic mixes of forn routinely (or always) occur in artasated with
tranc or altered-state-inducing practices and whether, by w.abirsg
counterexamples, they ever occur (or wil what frequency theyrpae artistic



traditions assoc ated with no such experience. Where it is recduatic t
nonneurological factors play a role in the icoa interpretation ofitamages in
the second and thn stages, and even in the first stage, wheretatipe may
"sharpen" the perception of some entoptics rathi than others ukdnadso be
useful to determine tb consistency and isolate the degree of piasticfor
constants," transformation principles, and stage st quence aeltam®d states of
consciousness" induce in different ways, under divergentmr@iloondition (e.g.,
associated with cults or religious traditions of d verse contemtith secular
practices in which the iir ages have no particular conventionallynddfsignif
cance).

All these possibilities for strengthening the argumen take a commestign as
their point of departurt What would count as disconfirmation of thelehdlore
concretely: How clearly diagnostic are the "el fects" of the patér causal factor
postulated in present model? What is the likelihood that they dopicbduced by
other causal factors? It will depend on tl circumstances of rekea several
different fieldsneurophysiology, ethnography, archaeologgtwe any or many
of these questions can be fruitfully pursued It is a significantgfite of the
present model, howevej that it not only provides an initially compglaccoui of
puzzling, seemingly "anarchic" phenomena but s clearly opemeugdines of
inquiry.

Reply

J. D. LEWIS-WILLIAMS AND T. A. DOWSON Johannesburg, South Afa. i6
xi 87

As a number of commentators point out, the topic wc address imporgseveral
specialist fields: psychol. ogy, neurology, archaeology, atbhysand
philosophy. Vastokas, who is clearly aware of this complexity, msan the
"shifting methodologies" one of us (JDL-W has employed in the pdst.réason
for this diversity is that method and theory must be appropriated@uestion.
This places a burden on rock-art researchers, and we ardoifeergrateful that
representatives of various fields have taken the trouble to commiesit. Emarks
raise three comparatively minor points, some unfortu-
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nate misunderstandings, a methodological problem, and two majospphical
issues. In our response, we address these topics in this ordeiirstheifor issue
concerns our use of "shaman." consens notes that we use the woctutte the
"lone visionary of the Siberians and the collective Tukano," and étabn rightly
concludes that, in the limited sense we propose, "virtually anyooklhave
been a shaman." As we stated, we mean only to imply persons terhgatherer
societies who enter altered states of consciousness to perfoionvauring and
supernatural functions. Whether such persons are solitarynomom (as with the
San) is immaterial to our present argument, though we believe it may be
necessary to draw this distinction at a later stage. A second paiot is the
place of therianthropes in shamanistic art. Mirimanov claims that theey ar
"definitely not the result of hallucinations” and that "what little iwgow about
rock art yields no evidence as to any shamanistic origin for thasgipgs.” We



cannot speak for the Sahara, but there is now little doubt that thex@anples
are hallucinatory (see our footnotes 3 and 4). In one of the fewtdi@mments
on San rock paintings a 19th-century San informant said, in a sdri&so
metaphors, that they were men in trance (LewisWilliams 1980), andadkensent
by James's subject about turning into a fox shows that zoomoramsfarmation
can indeed be part of trance experience. In any event, clearliepafetlocks and
hoofs as well as the fact that some are half-animal and halfamuprelude their
being human beings in disguise. More interestingly, Balm asks wdydhe not
more abundant in European Upper Palaeolithic art. In fact, a sipolsition
obtains in southern Africa, where, in one area, there are 6,3@hhand 3,942
animal depictions but only 88 therianthropes (Pager 1971:33t)odgh some
commentators do not recognise it, we draw attention to the impataincultural
selection in explaining emphases and omissions in various dmsSan, for
instance, selected certain animals for frequent depiction amuegdrothers;
similarly, some societies emphasize certain entoptic phenonmehigy@ore
others. The Tukano, in an indisputably shamanistic art, have very few
therianthropes. The comparative paucity of therianthropes iméauof
shamanistic arts certainly requires more detailed explanation, thoé# not count
against a shamanistic explanation. The last minor point concesrmitin of
certain ideas. Bednarik remarks on "[his] theorem" and "anothueiadr
proposition of [his]," while Halverson thinks we should have adeorBednarik
"a good deal more recognition” and Davis believes we "do not realgage"
Bednarik's work. Although debates of this kind can become uniseeredit must
certainly be given where it is due. We merely point out that we did notkaf
Bednarik's work until the southern African work was far advah(@$. Thackeray
et al. 198l1; Maggs and Sealy 1983; Lewis-Williams 1984c, 198Ba Bedlarik
[1986b: 165] himself on this point) and, much more Important, that hkanao
little of the formal parallels

he notes that there is very little in his work we wish to "engage" at thistjus.

In any event, Eichmeier and H6fer's (1974) more penetratirdygiteempted
him by ten years, and Reichel-Dolmatoff's (1972, 1978a, 19&8bh earlier
seminal ethnographic work with the Tukano has not been betteredh, Jist over
a decade ago, Blackburn (1977:93), in another paper we citeerausparallels
between Chumash design elements and entoptic forms and urgedafesrs to
"learn more... about the biopsychological aspects of the art andhtdrvening
cultural screen, and about the process of interaction between thieAw far as
we know, no one has heeded Blackburn's advice and gone muchdsmorting
formal parallels. Thus, as Davis remarks, the idea that entopticgghena may
be depicted in various arts "has been around for some time now." We
acknowledged this by citing a number of papers, some of which Déeis again.
Neither Bednarik nor we can claim precedence for observinga@sphism
between entoptic phenomena and certain rock-art depictions, ameeve careful
to avoid making such a claim. The important point is that the notingiwhél
parallels between entoptic phenomena and certain graphic imagegself, not
sufficiently illuminating: it needs to be developed and incorporatedanto
comprehensive model that can become part of a more complermargu



Bednarik's failure to develop such a model can perhaps be aédlbo his
misunderstanding of analogy (see below) and his belief that "s&raare among
the trivial aspects of early marking traditions, that derivatiomesreal issue”
(Bednarik 1986b:i63), and that changing social circumstances ‘dezble
construct” (see, for example, Conkey 1980, Gamble 1983, and \A®&® on this
last point). If Bednarik had not been hampered by these misuadeliags, he
would not have found some interpretive aspects of our paperrisumgly
plausible.”

There are, in addition to these minor points, two misunderstandingswgé
rectify. First, Bednarik believes we claim that "entoptic phenoanemd iconic
hallucinations have always coexisted." In fact, we claim only that #esociation
is remarkably widespread in rock art. Moreover, we adduce evaldrat the
earliest markings are exclusively entoptic and argue that at ‘&ganhing of the
Upper Palaeolithic there was an intensification of production pgragent
increase in the artists' entoptic repertoire, the addition of reptasenal images,
and, quite possibly, a new desire for durable depictions."

The second misunderstanding, exemplified by Vastokas, is ourrighkr than
hers. In a badly phrased sentence we appeared to claim that Usdpepkthic
depictions are always independent of their support. We intetalsaly only that
many (but not all) iconic images are depicted without ground lines or
surroundings and that they are often grouped so that they appeaqtate
independent of one another. Certainly, very large numbers of isnage
associated with the form of the rock wall, and we are grateful tstMeas for
citing examples.
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Important methodological issues arise from some commentatoptiasis on
traditional strategies for rock-art research. Consens, &tante, believes the
establishment of (probably stylistic) sequences and regionsaaudtitative
analyses are "standard procedure." This is a manifestatior @frtipiricist
position that researchers should collect all data, classify theditteen induce
explanations from them. Turner also expresses this view when badkef
induction of meaning from numerical rock-art data by asking, "Hoany times a
day does a scientist say: 'What these data mean is that . . ."?'aBotathis
expectation, data do not speak, indeed cannot speak, to thectesearthis way.
Whatever he may believe he is doing, the researcher formulates legestand
applies them to the data; in other words, the ideas come from the reegarot
the data (Chalmers 1978). Still more seriously, which of the mualétof possible
observations qualify as data, and how should they be classifietatysed? For
data to be collected in the first place they must be deemed relevamti® s
hypothesis; not even supposed "raw data" can be theoryHras.in a gross but
not imaginary example, painted "scenes" are categorized as watkingng,
dancing, fighting, domestic, mythical, and ceremonial groupstebelts will
show that a certain percentage of the art is secular and a certain fageen
"religious.” But, because each of the categories is itself an irgtfon based on
the assumptions that such groups are evident upon inspectionadritigtart is



partly secular and partly religious, the general result is inelatakll the
accompanying numbers and statistics merely lend a "scientifict@liato the
work. As Shanks and Tilley (1987:59) remark, "For mathematipati@aning is a
meaning-less question. This is the inevitable conclusion to a belieéin th
objectivity of precision and calculability." Thus the numericalentories Turner
advocates reflect not "objective" criteria but criteria that theasseer deems
potentially significant in terms of his or her (perhaps tacit) dtyyesis and that are
therefore already skewed. As we ourselves have found, numaneadtories
must of necessity omit important criteria of which the researthigmmorant at the
time of collection.

Because of these problems, quantification not surprisingly plagdiyrany
significant role in Turner's own work. In his comment he saysatiStical
inference is obligatory for factoring out the different caaiséconvergent forms,"
but in his study of the Glen Canyon petroglyphs he defines stylgestively, not
statistically (for example, "a poorly-executed outline,” "nattadidesigns are
poorly done," "falls short of the quality of Style 4 imagery" [Teri963:61).
Similarly, when he comes to "possible motivations for petroglyplesivhtes,
"some individual petroglyphs, and two panels composed of segidfatent
designs both representational and non-representational, baxd"sne the way
some abstract paintings have done. Though meaningless, th&y @y mind as
they should be" (p. 29, emphasis added). He also says, "Inteipretd realistic
forms probably will give as close a guess about

actual meaning as is possible” (p. 22, emphasis add He thus shatwke¢hdeas
are in fact coming fi himself, not from the data, and he effectiwglu statistical
inference from the formulation of expl tions of meaning.

These examples illustrate some of the problems v traditionalrerigpirock-art
research: it is commii to a false notion of "science" and consdatuseld gets
beyond descriptive inventories and, in the very ture of its metbadnot produce
persuasive results more on empiricism in rock-art research,esé#illiams and
Loubser 1986). Because we do not ad the traditional empiricisbagh, the form
of our gument is a problem for a number of commentati Consensmdtance,
characterises it as "a pseu epistemological approach” comptesimgture of
ioms, assertions, and beliefs."” To show that this travagant chatggys a
tenuous hold on logic general and, in particular, on the progreséioar ar ment,
we now address the nature of proof and the str ture of our arglimen

On the matter of proof, Davis writes of "downri, unproved assartiand Balm
claims that our argum "in no way proves that Palaeolithic meaningwigithat
range." As philosophers of science have amply de onstratedstaigrave
misunderstanding (see, e Chalmers 1978). Proof is a concepipaigpecnly
mathematics and unimpeachable deductive argumer A call for praoéisfore
inappropriate in rock-art search, and researchers must uss trangument
propriate to the human sciences.

A number of commentators raise the converse pri lem of discontiomeDavis,
for instance, says ti without an element of disconfirmation outamati is
"impossible to evaluate.”" What element in an could be shown toymtecn



explanation derived fr( altered states of consciousness (ASE)Y?&uargumt
would run:

If X, then not ASC,

where X is a feature of the content, or perhaps context, an art. Althoegote
that our model does not elu date all Upper Palaeolithic signs, theudtff here is,
course, defining x. At present part of our argument rux

Ifyi,y2,Y3...,then ASC.

But, because we do not yet know the complete range y's, it is hardgorbehat
a supposed x will not, upi further research, turn out to be a y ontae, a no
restricting factor. This has in fact been our experien with souatAdrcan rock
art. At one time some wr ers thought that the so-called narrativeescapp, ently
depicting fights, hunts, and so forth, could not derived from tramgeerience.
Since then it has bei shown that such events are also part of #apeeence,
and, as other painted features often confirm, the is every raadmilieve that the
supposed x in this ca is not anx at all (Lewis-Williams 1984c; Caafiil®8
1987). In any event, the observation statements that co stitute egpssare
themselves theory-laden. Th(
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have to be made in the language of some theory and are theref@iélas &s the
theories they presuppose; they are not "given" and not as sexthieyaare
popularly believed to be (Chalmers 1976:25-30; Hempel 19§6B&-ause
observation statements are fallible, they cannot conclusivelyyaidifypothesis.
As long as there is uncertainty about establishing unequivocale<shall not be
able to formulate disconfirmations. This, however, is not the endsdarch;
incontrovertible disconfirmations are difficult to formulate in many
archaeological areas, but that does not inhibit research. Inoesdart research
is in good company; many scientific disciplines operate outside gy
demarcated areas of proof and disconfirmation. As in similadged disciplines,
we shall have to work with "best-fit" hypotheses. Philosophersc#nce have
proposed criteria whereby hypotheses may be judged (e.g., @68i Hempel
1966), and these have been used in rock-art research (Lewissl[1983a,
Lewis-Williams and Loubser 1986). They include quantity of datplained,
diversity of data explained, testability, heuristic and predictigeptial, and
compatibility with wellestablished research.

The evaluation of hypotheses in the absence of "proof" is a mapure of our
argument. To show where it fits in we now adumbrate the principakstagour
argument, at the same time addressing other comments relevantdstagss.
Our argument begins with the construction of a neuropsychdaobgiather than
"neurophysiological”) model of mental imagery in altered stateosciousness.
This model is derived entirely from neuropsychological redganot from rock
art; its validity can be questioned only by neuropsychologics¢aech. We do not
see in what way it is "tendentious” (Davis), and we certainly do roBednarik
claims, use "0.03% of the world's surviving rock art" as a "basisdentifying
universal trends." A misunderstanding of this magnitude explams Yor
Bednarik, our argument "becomes progressively less convirasjgur] model is



developed.” The kind of universality we propose derives not frqpey
Palaeolithic art but from neuropsychological research aloh&\(inkelman's
[1986] important work on the neuropsychological basis of shasmaniThere is
thus no tautology as Bahn charges. The structure of the humaousesystem
establishes a potential for entoptic phenomena that is universamigation of
Upper Palaeolithic art reveals similar forms, and this, together witbrgoints,
suggests strongly that these forms are entoptic in origin. We crtdomot, as
Bahn claims, start our argument by assuming that Palaeolithis signentoptic
images.

The usefulness of our model, especially the notion of stages inetved@pment of
mental imagery, is questioned by Winkelman. However, the fadtttie Tukano
recognise comparable stages in their own experience shows thabte isinot
entirely "a product of Western evolutionary/developmental teasrand the
effort to order entoptic, iconic, and hallucinatory forms hiehécally.” Moreover,
the model elucidates

the hitherto inexplicable relationship between iconic and geometricadc
images. This alone establishes its explanatory power.

Having constructed the model, we assess its utility by applying it to tveevkn
shamanistic rock arts. At this point Layton expresses the view thrdtau
shamanistic rock arts (we resolved to stay with rock art and to igoibwes
shamanistic art forms) are "poorly documented,” and Vastokadstch, and
Consens, in contrast to Bahn, question whether there is sufficiefdgrese to
accept Coso rock art as shamanistic. In the first place, we behew&an rock art
is adequately documented; our footnote 3 provides referencesealth of
evidence and also answers Consens's misapprehension thasvegaadd
previous criticism." Secondly, we turned to Coso rock art bez#usas from a
different continent and because there is evidence that it too isashstic. To
allay misgivings on this point we have asked Whitley to outline sam@oirtant
new evidence (see below).

When we apply our model to these two arts, we avoid the obvious poffall
identifying any squiggle as an entoptic image; we do not "come ctose t
admitting" (Davis) that any mark can be interpreted as entopticliégtpn of
our complete model to drawings made by chimpanzees (Morris:i§626-9, 48,
49, reproduced by Davis 1986a:fig. 7) shows quite clearly thattbeel does
exclude some "arts.” We point not just to the six entoptic formselecsed but
also to combinations and transformations of these forms by defipaipleiples
(also derived from neuropsychology, not from the art itself) anthéo
juxtapositioning, superpositioning, and combination of entopteciaanic images
(as the neuropsychological model predicts). Because our nmottes way makes
sense of images in San and Coso art, our confidence in its utilitgases (note
that we do not claim to have "proved" the model in any sense), andeve a
encouraged to apply it to Upper Palaeolithic art.

It is at this point, Wylie contends, that we proceed analogicallylrieik
castigates us because we "fail to jettison ethnographic analogghe aght
moment" (whenever that might be), and Halverson writes of "a shess appeal
to analogy” (cf. Vastokas on our use of Tukano material). Becaesetand



similar comments reflect a general and serious misunderstandiogkan
research, they deserve close consideration. Near the begioiniog paper we
express the belief that our argument reduces the inferentraleslethat looms so
large in arguments from internal analyses and, at the same timidsasimplistic
ethnographic analogy (see also Lewis-Williams and Loubser 198832% We
do not claim to be eliminating inference or analogy. We are, thezespecially
grateful to Wylie, a philosopher of science, for her thoughtful detailed
examination of our use of analogy. Unlike other commentatorsgeke not
reject analogy out of hand. Instead she elaborates "the suggtstiaeliance on
analogical inference should not automatically give way tatetiaphic despair’
when no single, complete analog for the subject is
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available." We take her acceptance of our argument a!

vindication in the face of the criticism to which we nox

turn.

Layton asks if our use of analogy is any less simplistic

than Breuil's. To answer this question we must first con.

sider the kind of simplistic analogy one of us has criticised elsew(hewis-
Williams and Loubser 1986).

In such an analogy, Pager (1975 b:80) cites an Australian Abotigioal using a
rope fringed with white feathers to explain the sinuous red line fringéld white
dots that sometimes links depictions in San rock art. He concluidthdut
asking for possible reasons for such a striking parallel one mightccept that
the same explanation fits the extraordinary rock art scenes." Tthie lend of
(false) analogy employed by Breuil and others. In contrast to it i&\(1985; see
also Salmon 1982:62-63) describes a form of analogy that depeneidations of
relevance. The concept of relevance implies a causal or detegreffect
between properties in the source of an analogy. In other wordsothreesexhibits
two properties, A and B, and it can be shown that causal, functionahme
other close connection exists between them. It follows that, if the sudlj¢ice
analogy also exhibits A, it is reasonable to accept that the sanmnela
mechanism exists in the subject and that, consequently, B is alserjrén
archaeological research it is difficult in practice to establishngtr@lations of
relevance that are not trivial. Archaeological analogy extends amagt from
the ethnographic present into a new domain, the distant past, in whichnmet
always be sure that the same mechanisms existed. In other words, Uppe
Palaeolithic social formations may have been so different fnognof those
observed ethnographically or historically that we cannot considen theexhibit
the same principles of relevance. We believe that our argumesasit partially
overcomes this objection and comes close to establishing strongneslati
relevance. In the first place, a review of these comments showsuhat o
proposition that the nervous system of Upper Palaeolithic peoplemdspl in
certain altered states in ways closely similar to modem people'ssseetio be
generally or seriously disputed. There is, moreover, a relatioalevance
between activation of the nervous system in altered states andientop



phenomena. The presence in Upper Palaeolithic art of geometms foery
similar to entoptic phenomena, combinations of entoptic and iconmdpand a
range of predictable transformations imply, through this relatiorlefvance,
altered states of consciousness comparable with the shamaistang Coso
ones that produced geometric rock art. This brief analysig/stibat our
argument is demonstrably "less simplistic than Breuil's” and sepplhat Layton
calls the "missing step” that enables us to assess the strengtharfadagy
against others'.

From here on our argument develops as a "best-fit" hypotheklsoudgh we
headed the final section "Implications," it is more than that. Wealstprovide
additional argument for our explanation by showing that it makesesefhother
puzzling features of rock art,

; such as the widespread association of geometric . r iconic demscéind the
origins of art. In achiev:

these further explanations of data, we believe our mo

is more empirically adequate.

It is in the light of "best-fit" considerations that

alternative explanations some commentators advar must be eds€ks one we
find most thoug provoking and best-argued (though ultimatelfdguate) is
Martindale's. We do, of course, allow that may derive from "nyilalkered states
such as h3 nagogic states, reverie, and fantasy," but we pasingoysth him
when he goes on to argue that "'sigi can arise from normal peocejptone
attends to t featural level rather than to the level of unitary p( cegtd'that this
would account for Upper Palac lithic art if the artists' goal was timeesas that of
ch dren, who attend to only "basic features" of the "opt array¢eptance of
Martindale's hypothesis wou entail, in part, showing how and why terived
the particular "building blocks" from their veridical perce tions. Fartlwe
believe that the long association entoptic forms with often remdyKadalistic"
icon depictions, various kinds of combinations of entopt and icanm$, and
combinations of iconic imag, (therianthropes), together with exaddor compl
Upper Palaeolithic social forms, are better explained | the moreragtkarieties
of altered consciousness a sociated with shamanism than by infanmtikpgiei
Interesting as Martindale's hypothesis is, we conside less sfatas a "best-fit"
hypothesis; it does not, % submit, cover as many data as ours. Mionvfgasugge
tion that "the recurrence of simple forms may be kineti in origint thagbrought
about by monotonous movt ment" and the suggestion of a numbenuhentatoi
that entoptic forms may have been the work of childri must both jeeted for
the same reasons. In contrast to these alternative hypothesés pDiéeves that
his explanation for the origin of art "'mus underwrite” ours. Siyqulit, Davis's
argument begin with the proposition that natural and human-nsa#srare
sometimes perceptually ambiguous or, mor broadly, have theitapabe
optical illusions. linear shadow or black mark, for instance, magnbaaken for a
deep groove, and the duality of the perceptiol it affords would e
empirically ascertainable t( early people. From this fundanig@mégosition Davii
argues that it was inevitable that humankind wouh eventually tutobbonicity
and the representation o three dimensions on plane surfacesnmaie yOi mark,



the more likely you will be to produce at som( point a mark which poadg will
be seen, by you or someone else, as a thing" (Davis 1986a:2as)dteDtial
becomes, with the increasing sum of marks, sc strong that repediemal
marking is predictable (p. .201).

Whilst it is, as we have shown, difficult to disconfirm such a hygsib, its
inadequacies are demonstrable. In the first place, we areyiabast inevitablist
arguments. Davis's hypothesis recalls monkeys, typewritedsShakespeare
sonnets. It seems from the Mousterian
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evidence that early people were making (entoptic) marks befordgper
Palaeolithic (for a recent review of Middle palaeolithic symbmolisee Chase and
Dibble 1987). it also seems inescapable that social forms mustdesetoped at
the beginning of the Upper Palaeolithic that provided a niche fopthetice, for,
without an appropriate social framework, representation wouldhaee "taken
off" as it did at that time. Thus, while it aay be true that some marks
intrinsically perceptually ambiguous, there was nothing inevitabtiithe
"discovery" of representation. At this point Davis's hypothesiddbe saved by
dropping the inevitablist component and substituting a social exjxsmt
explain the increased value of exploiting perceptual ambiguitigeabeginning of
the Upper Palaeolithic were it not for the fundamental problem that his
explanation is very close to the old idea that early people perceivettityoim
random marks and patches on a wall (Gombrich 1961). Even if sdrtieose
marks were ambiguous, it does not explain why or how that anityigame to be
seen, by a major extension, to represent, say, an animal. Therllosaepth that
a dark black line may give would not, we believe, have "predictadsyited in
the emergence of the specifically representational mark throegjhg marks as
things" (Davis 1986a:20i). Davis's hypothesis has an even neoi@us limitation.
Although he refers to Aurignacian markings, they do not play a m@agat in his
argument. He likens them to "modem telephone-pad doodling" thext dot
"Initially or necessarily possess but may quickly acquire meaii(igavis
1986a:197). The fact that these early people made marks is mocetiamp to him
than their form. But, as we have shown, these marks are less randoDdles
allows; they can readily be seen as part of a long entoptic traddieihis
argument proceeds, Davis concentrates on representationg@fdimensional
items in two dimensions and ignores the signs that accompany (ia sies
exceed) iconic depictions throughout the Upper Palaeolithic. Thaatéi and
long-lived relationship between these two apparently differerdsof depiction
cannot be ignored. By dropping consideration of signs onceseptation is
established Davis turns his back on a crucial feature of Upper éldhae art and,
in effect, relegates the signs to their old position as precursors atitgreven
though they persisted throughout the Upper Palaeolithic. Claartgrms of the
criteria for hypothesis evaluation, an explanation that covigrsssand
representations will be preferable to one that explains just oneemther. We
argue that our hypothesis does this (i) by at one level combining thelagses
of depiction (both derive from mental imagery), (2) by explainingftrens the



signs take, and (3) by explaining why and how sikns and represemsedie
associated throughout the Upper Palaeolithic. Our hypothesisssiibte
comprehensive than Davis's; acceptance of ours makes hisdatuiMore
specifically, Davis sees his explanation as underwriting ours erioif a better
explanation for the origin of image making than our notion of fixingjpcted
mental images (see also Halverson and Vastokas).

Davis's use of "projection” here seems to differ from his use elfsgwhere
(Davis 1986a:199). As Halverson recognises, "projection” caer reither to the
projection of meaning onto natural marks like cracks or stains onlla wa
(Gombrich 1961) or to the visual projection of the image itself. We psepvisual
projection, not semantic projection onto preexisting marks, nadufauman-
made. We cannot be sure at present if projected iconic and entoetital images
traced on a wall or floor were, for Upper Palaeolithic people, ¢hosages or
whether they were intended to remind people of them, that is, accepted as
references to mental imagery. We suspect that, initially, they wergal images
and that reference developed along with socially produced image

Either way, "the implication is that they knew they were depictingitaeimages”
(Halverson). Present uncertainty on this point does not, howsgem to be as
serious as Davis believes; it is a secondary question. Similarlydten of

fixing projected images was probably also less complex than DHuissaa He
recommends trying to trace one's face in a cloudy mirror. The three-
dimensionality of the mirror, of course, makes this a tricky task. Badihg a
projected colour slide is comparatively easy, and it is to this thowrktory
subjects liken projected mental imagery (Siegel and Jarvik 19953i@gel
1977:134). We do not suggest that the act of tracing was "autof@incthe
contrary, we believe that projected entoptic and iconic mental inyatike that

of the Tukano (Reichel-Dolmatoff 1978a:8), was a "natural” pheaoly people's
experience. Then, with the development of certain kinds of soelalions (still to
be elucidated), these images became more significant, as theydndle
Tukano, and there was a growing desire to touch and fix them. Asdaggenentary
evidence shows, some fixing did take place before the Upper Pilaeol
Although, as other commentators point out, this process requines m
explication, it seems to us to explain early marking better than Davistsuat
because it explains the forms of early images and shows the ofigigns and
representations to have been in a single experience. We therefor delieve
that his explanation necessarily underwrites ours.

This kind of evaluation is the final part of an argument that prosdsdclear
stages: construction of a model, assessment of its utility, aplicafithe model
to Upper Palaeolithic art, and, finally, evaluation of alternahiypotheses. We do
not claim to prove anything; we merely offer a hypothesis that Wiewe
explains more, and more varied, data than competing hypotheses)j&tible
with well-established research, and has predictive and heuridgotal. It awaits
modification, refinement, or rejection when it fails to fulfil thesdteria. As
numerous commentators including Clegg and Faulstich note, ourlisiode
explanatory potential must be assessed against other rockrattdeapoints that
it raises but does not fully resolve must be followed up. Winkeleuat Davis,



for instance, rightly recommend an assessment of the socioaluitietors
affecting the
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selection of or emphasis on specific entoptic phenomena, while ké&stoges
research among living Western and non-Western artists. An impqrtémthere
is that a hypothesis does not have to explain all data instantly befone liteca
adopted; in the absence of the misleading notion of proof, it hastordyplain
more data better than competing hypotheses. It then provides arpidtir
addressing outstanding issues. We argue that our explanatidrefsigns and
other features of Upper Palaeolithic art is, at the present stageexdneh, the
"best fit," and this seems to be accepted by many commentators. Welexdie
thanks to them, for their often very generously phrased remarksno less to our
critics, who have pointed to numerous promising avenues for furésearch.
DAVID S. WHITLEY

Rock Art Research Unit, University of the Witwatersrand, Johahuogg 2050,
South Africa.

17 xi 87

A number of commentators have questioned LewisWilliams and Dolwsise of
the Coso rock engravings as an example of shamanic art, arguirtighhas not
been established. Because this contention is based on my as ybtisihgd work
(Whitley n.d.c), the authors have asked me to respond directlys@dimcern. |
oblige by briefly summarizing here conclusions | have reachedemming the
rock art of the Coso region and environs.

Although not widely recognized as such, there are numerous gthpioic
references to rock-art production in the western Great Basiesd provide a
clear and coherent indication of the creators of the art. Historidadiyever,
rock-art researchers (and some ethnographers) have okedahese references
or have undertaken only a superficial examination of the lingugdtsses
attached to them. For example, Voegelin (1938:61) dismissed theneidp
creators of Tubatulabal rock art, the yahi iwal, "water babies, bastnies." Yet
she subsequently noted yahi iwal as sometimes seen in jimsondatdd spp.)
trances and reported that they were a shaman's dream helpersieand ha
predilection for tobacco. Similarly, Zigmond (1977:7i) recordlee Puwan 2azi,
"rock babies," as responsible for Kawaiisu rock art and notedathataring or
sighting of one of these supernatural beings was an "omen of d@athétaphor
for trance in the region [cf. Zigmond 1980:33, n. i]). Rock or grdbabies, in
other words, were not considered inconsequential dwarfistwiies" or
"hobgoblins” in western Great Basin culture. Rather, they wepesatural
beings imbued with power and closely tied to shamanism. Indeexjdhout the
western Great Basin the "water baby" served as one of the mosttampand
potent of the shaman's spirit or dream helpers (cf. Park 19386t397Downs
1961:366-67; Siskin 1983:23; Miller 1983:75). Thus, among the Alttecan-
speaking Tubatulabal (Voegelin 1938:61), Kawaiisu (Driver 1887Zigmond
1977:68,



71; Sutton 1982:151 ), Chemehuevi (Laird 1976:103, 1i 1984;30®1 Coso
Shoshone (Driver 1937:86, 126; win 1980:32), ethnographic nméoits
consistently a unanimously referred to rock art as made by skpimghelpers.
Shamanism in the western Great Basin was close tied to the ingestion of
psychotomimetic plants, esp cially native tobacco; superngporaér for the pr
cipal shamanic function, curing, was derived fro "dreaming” relébethe
ingestion of the psychoto metics; and this power was manifest ooéi@dh in t
spirit or dream helper (cf. Steward 1933, Driver 193 Park 1938,0étia 1938,
Kelly 1939, Laird 1976, Z mond 1977, Siskin 1983). Why did ethagdpic info
mants consistently refer to the creators of the rock art spiréfdreelpers? Two
reasons can be suggeste First, the actions of this helper wereraisiefao those
of the shaman (and vice versa); dream, sham and helper weretszaitan
metonymically, and epi temologically equivalent (cf. Applegaté&27, 91; Si
kin 1983:22). Second, as is suggested by Laird (1984.302 mengitmenames
of the dead was generally pr scribed, and it may well have been omntgand
cu turally preferable) for informants to refer to the artists termiheir spirit
helpers rather than to specify th dead shamans themselves. Therettiniog
reference thus, are not opaque in their attributions of thetetmust simply be
interpreted within their cultural con texts, and they are unqualifreti a
uncontradicting i linking the art to shamans. A deeper examinatiovestern
Great Basin lingui tics provides a second confirmation of the lietolee the rock
art and shamanism. This is found in John Wes ley Powell's Nuntm-AZtecan)
texts and word lisit recorded between 1868 and 1880. Powell listegtdhdor
"shaman" (derived throughout the region from th cognate for saperal power,
poa; cf. Miller 1972:13 in his orthography as poagunt. Significantytrans lated
this as both "medicine man" and "a man wh writes" (Fowler and Fowler
1971:144-45), that is, a mai who writes on rocks (cf. Kerr's CdsasBone infor
mant, Charlie Wrinkle, who consistently referred t rock engrasiag) "rock
writings" [Irwin 1980:32]), emphasizing the importance in rock-@search, once
again, of going beyond the superficial linguistic glossed of thisteg
ethnographies. Given the increasing evidence for historic rock eniggs/in the
Coso Range and western Great Basin (Whitley and Dom 1987), weedhfirm
link between the ethnographies and the makers of the art. Because this
ethnography provides a clear indication of the shamanic originsecdithand the
relationship of shamanism to dreaming and the ingestion of halluemgg
LewisWilliams and Dowson's argument for entoptic phenom enlimvthe Coso
corpus rests on firm ground. Further, the situation in this regiontifitess that
there i5 much to be gained from a reexamination of ethnograph#-wiss-rock
art (cf. Whitley 1982), even in a region (like eastern Californiguad by many
to be devoid of relevant or useful ethnographic references.
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