Chapter 14. The neurobiological origins
of primitive religion

Implications for comparative mythology

by Steve Farmer *

Abstract.This paper describes a testable neurobiologicaletaitthe origins of primitive religion ar
myth. The paper is divided into four parts. Reflegtthe aims of this conference, part one discU

d
sses

the need for such a model in comparative mytholdmpics covered include the help such a model
can give in distinguishing similarities in mythdgsamg from shared ancestry or cultural transmission

from those due to parallel invention; in establighihe maximum time depth possible in reconstrgg

ancient myths; in dating the oldest mythic thinkimdhich neurobiological data suggest predated
tomically modern man (placing the earliest mythsgldefore ca. 200,000 years BP, and underm

tin
ana-
ning

claims they were ‘inventions’ of some later perioid) picturing how myths were transformed in the

last 5,000 years of literate religious, philosophi@nd cosmological traditions; and in explainthg
remarkable persistence of myth in modern politésad religious thought.

Sections two and three review earlier naturalistadels of religion and myth and introduce the
testable model of the origins of these phenomema. Model builds on recent neurodevelopme

irst
ntal

findings that picture models of the world as higmensional elaborations of lower-level perceptual
maps heavily biased to process social informatiormumans, the emergence of these models can be

traced from infancy through adulthood as they uhfaolthe cortical and subcortical systems of the
called social brain. The paper provides evidenagttie anthropomorphism underlying primitive re
ion and myth was a ‘spandrel’ or non-adaptive sffeet of the development of these systems, W
are critical to human survival.

(o)
ig-
hich

Section four discusses empirical tests of the madallving neuropathologies that affect the social
brain. Data here are drawn from research on onarniexnle form of synesthesia linked to exaggerated

anthropomorphizing tendencies and on autistic desarin which such tendencies are missing or
attenuated. The importance of testing the modaiitical: the view that religion is a byproductsdme

adly

sort of the so-called social brain is suggested mumber of recent naturalistic models developed by

Guthrie, Boyer, Atran, Harris, Dennett, Dawkinsganhers, and can presently claim to be the co
sual view; but in the absence of rigorous wayseti these models, that view cannot claim scie
status or provide a solid foundation for futuresigsh in comparative mythology or religion.

The ideas presented in this paper are part of aderomodel developed elsewhere (Farmer, Hende
and Witzel 2002; Farmer 2008; Farmer forthcomirgt rombines neurobiological, philological,
historical evidence with computer simulations telain important global parallels in the evolutiof
traditional religious, philosophical, and cosmokmdisystems. The general aim of the paper is te
gest that by combining work in these fields we baild testable models of the evolution of hun
thought of the same general class that have loeg belispensable in the physical and biological
ences.

! Independent scholar, Palo Alto, California, USA.
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New Perspectives on Myth

We are in the midst of a historical moment remiendf the one in which
biology found itself before the last World War, whétalist doctrines pre-
dominated, even among scientists. Molecular biolbgy destroyed them.
We must assume that the same will happen to sglistic theses

If oxen and horses and lions had hands or couldvdzad create works like
those of men, and if animals were to draw pictwkgods, horses would
draw pictures of gods like horses, and oxen likenpxand each would make
their bodies similar in shape to their ovin.

Fig. 14.1. Anthropomorphic lion figure, ivory, Hanstein-Stadel, c. 32,000 BP

1. Introduction: Neurobiology, myth, and religion

This paper describes a neurobiological model ofaifigins of primitive religion and
myth and anthropomorphism in general. Reflecting aims of this conference, the
paper pays special attention to the model’'s impboa for comparative mythology.
The paper draws in part from a book-in-progré&asifis and historythat combines
neurobiological, philological, historical, and coatational research to generate a

2 Changeux 1985.

3 Ascribed to Xenophanes, early 6th to early &ghturies BCE; first cited in Clement of Alexandria
Stromata,3rd cent. CE.
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Farmer — Chapter 14: Neurobiological Origins andelihimplications

general model of the evolution of major world ttamhs. Due to limitations of space,
| will largely confine myself in this talk to disesing the links between primitive re-
ligion and myth, having in mind by the latter (fmNing the definition in théxford
English Dictionary a ‘narrative usually involving supernatural persopactions, or
events, and embodying stories of natural or hissbrphenomena.’ Other sides of
primitive religion illuminated by brain-culture sties — involving visions, ritualistic
magic, mechanisms of social bonding, communicatiih gods and ancestors, con-
cepts of life after death, etc. — are dealt witewlhere in my book and will be noted
here only in passing. Also left aside in this paigatiscussion of key transformations
that occurred in myth and religion in literate itewhs over the past 5,000 years; dis-
cussion of the stereotypical changes that occurréhis period play a key role in the
book noted above, which describes computer modagtalde of simulating those
transformations in detafl.

The questions this paper addresses are simpledwat broad implications.
Why did early humans everywhere tend to model ealior at least the most emo-
tionally salient parts of reality — as the resdlthe acts of supernatural beings? Why
did they endow those beings with human mental athksqualities, and often with
human physical traits as well? Can we bt@stablemodels of how anthropomorphic
views are generated, creating a foundation fornsifie approaches to comparative
religion and mythology? Testing is essential, swbd@e in the last decade numerous
studies have approached religion and myth fromrahstic viewpoints, due to a lack
of tests no model can currently claim scientifatgs.

Most of my paper focuses on oral rather than lieeteaditions, but in passing
| will suggest ways in which joint neurobiologicatd philological studies can illumi-
nate step-like developments in traditional phildsoal, religious, and cosmological
systems emerging cross-culturally over the lasd® Years. | will also suggest why
modern models of the world have lost most of tlagithropomorphic qualities, al-
though it is still possible to detect survivalstioése in simple psychological tests; one
of the most dramatic of these tests is illustratedr the end of my talk. The general
aim of my paper is to suggest that it is possibl®duild models of the evolution of
myth and religion that are no less rigorous tham@®in the biological and physical
sciences — and that can be verified not only itugbdata but in useful heuristic com-
puter simulations as well.

1.1 Why is a neurobiological model of myth needed?

Let’s start with the most basic question. Why doneed a neurobiological model of
myth? Below | suggest four answers to that questiavill spend the most time on
the first of these, since it reflects on the magpartant theoretical work currently
going on in the field, much of it first discussedthis series of annual conferences,

* On this, see Farmer 1998, 2008; Farmer, Hende#sditzel 2002; and Farmer, Henderson, Witzel,
& Robinson 2002; parts of the underlying simulatemgine used in these models are described in a
working paper by Farmer, Zaumen, Sproat, & WitZ2
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New Perspectives on Myth

which (unofficially) began in 2004.

1. A neurobiological model is needed to help sort siatilarities in myths
due to common descent, transmission, and parailertion — and to help
estimate the maximum time-depth possible in reogctstg ancestral
myths.

Some of the most important recent work in the fielblves attempts to re-
construct prehistoric myths using methods loosalell on those used in comparative
linguistics and population genetics (Witzel, inggk The aim is to reconstruct prehis-
toric myths and if possible to infer something abawncient migrations by comparing
myths in the oldest available texts. Given the mvassorruption found in what cur-
rently passes for our earliest ancient texts, seclnstructions can only claim ap-
proximate validity, and the time depth of recondfian is open to debate (Farmer
2007 and below; Witzel, in press). But if used taugly such reconstructions can be
useful heuristic tools in modeling prehistory, esally when their results heavily
overlap with (similarly approximate) linguistic agenetic reconstructions.

One obvious limitation to this approach arises froiffierences in the ways
that myths as opposed to genes or languages cluwegdime. Old myths not only
drifted in sense or merged with or were replacedobgign myths, paralleling similar
behavior in historical linguistics or populationngéics, but were also at times aban-
doned or invented anew as ecological or culturalddemns changed. Classic exam-
ples include the rapid appearance of horses imtyiologies of North American
Plains Indians after the first European contacé #gually rapid development of
Melanesian cargo cults due to similar influencas] ghe wholesale invention by
Mormons of an entire mythology for New World Indéam the 1820s and 30s. Nor
are major ecological or cultural changes necedsaggnerate new myths. In his clas-
sic study of cosmologies among the Mountain Oknimet New Guinea, Fredrik Barth
(1987) not only records major differences in myithaearby Ok villages, but also the
birth of new myths due simply to the private visam ambitions or memory failures
of single ritual specialists.

One reason why more attention is currently paidh® transmission rather
than generation of myths lies in the fact that aesle in comparative mythology nec-
essarily depends on data ‘fixed’ in texts. Thisegiveven ancient myths a misleading
aura of semi-permanence that is often projectenl pnéliterate contexfsThe most

®> Abandonment of old myths and inventions of newsomecourse tend to occur most quickly in cases
in which old gods (or saints or spirits or divindzancestors) fail in their assigned functions. Hete
origins of Western medieval rituals known as thenfiliation of the saint’ or medieval Chinese demo-
tions of bureaucratic gods who failed during farsiioe other local disasters. Abandonment of myths
(often accompanied by the demonization of faileifie® is in any event common and has to be taken
into account in any theoretical model of comparatiwthology.

® Clearly some types of oral transmission are capabtelatively high-fidelity; the classical cases|

in some types of Vedic traditions. But this is atreme case and may itself have originally emeged

a kind of ‘counter-literacy’ under pressures fratarate technologies imported from the Persian Em-
pire. On this, see Farmer, Henderson, and Witz@220. 55; and in detail, Farmer, forthcoming.
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extreme case lies in attempts to reconstruct matiiedating the apparent African
diaspora. Even in ideal circumstances the texthisicase are a minimum of 50,000
years younger than the attempted reconstructimmgsmes, quite ludicrously, the
claimed evidence includes missionary reports ademturies old at best. The impos-
sibility of useful reconstruction in this case lsvious when we consider not only the
instability of myths and the corruption of sourdeg as well the massive ecological
upheavals that followed the apparent African exo80s70,000 years ago. While
traveling to their later homelands, the earliestnhos in the Middle East, South or
Central Asia, Europe, the Far East, and Oceanet lithrough the worst of the last
glacial period — including the ascent to the glagiaximum ca. 18-20,000 years ago
and descent to its minimum ca. 10-12,000 yearsvld;climate changes between or
after those periods, including the sudden ‘Greaeke’ of the Younger Dryas event,
ca, 13,000 years BP, and the sea rises that acooedpthe collapse of the Laurentide
ice sheet ca. 8,400 years ago; habitation at diftetimes of savannas, jungles, de-
serts, river basins, coastal areas, mountains hayid plateaus, each obviously with
different mythic demands; correlated changes inolyadnajor extinctions of animal
and plant life on which human survival dependedhesgain surely deeply impacting
myths; population bottlenecks precipitated not dmyymigrations but by disease and
famines, with similar results; and the first lagmale diversification of human
economies starting after the last glacial minimuesulting in radically altered hunt-
ing and gathering environments and the first pastand farming and urban trading
societies; the fact that the latter changes dyeuotpacted myth formation can be un-
ambiguously validated in our earliest texts. My#ne acutely sensitive to ecological
change, and sorting out the effects of such chaggen requires a model of myth
generation — and that requires an understanditigeoévolutionary and neurobiologi-
cal origins of the anthropomorphic tendencies lieadit the base of primitive religion
and myth.

There is still another way that myth transmissioffeds from that of lan-
guages and genes that again suggests the neattfoa snodel. Not only can we ex-
pect ecological upheavals to encourage inventidnsew myths, but we can also
predict that new myths generated in similar enviments often have similar features.
Just as in biology, comparative mythology is fullexamples of how similar ecol-
ogies encourage the emergence of similar formsngsufficient data, we should be
able to develop usable estimates of the frequehaydependent invention based on
mass comparison of cognate and non-cognate mytlpleses (Farmer 2007). It
would be a strange farming society indeed thatddatyclical planting and harvesting
myths and at some point dead-and-resurrected goasnalous river dwellers who
lacked flood myths; and rare religions of the ogpesl that at some point did not in-
vent (or adopt from other cultures) cosmic saviddsie to limits in our textual
sources, our detailed understanding of similaritremyths is often too imprecise to
confirm whether those similarities derive from coomdescent, transmission, or par-
allel invention; at times all may play partial reldUncertainties are greatest in the
case of similar myths known only in fragmentarynfiofrom widely separated eras,
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which is often the only evidence available; thisigarticularly serious problem in

comparative studies of Indo-European myths. Whalear is that a generative model
of myths is required before we can expect to sottatl these issues in a systematic
fashion.

Possessing such a model will not give us every anse neurobiological
model cannot yet give us reliable estimates ohthgimum time depth of reconstruc-
tions of ancestral myths, which can be expectedefgend on the stability of condi-
tions between the oldest versions of those mythd #mwse used in their
reconstruction; such estimates require a detaihel®rstanding of prehistoric ecologi-
cal changes that currently eludes us. But such @ehwan help us develop such esti-
mates when conjoined with improved data that shdwalcdome available in the next
few decades. Bill Zaumen, Richard Sproat, Michaék&V, and | have developed cul-
tural simulation software that should prove usefubnalyzing data of these types;
that software will be releaseaa Internet for customized use by non-programmers in
2010 €f. Farmer, Zaumen, Sproat, and Witzel 2009).

2. A neurobiological model can help us decide betweedels that picture
primitive myth and religion as cultural ‘inventionand those that view
them as (adaptive or non-adaptive) byproducts airbprocesses; it can
also help us estimate the dates of the earliedhsnyt

There are three approaches to dating the earligfstsmThe first is based on
the assumption that myth is an ‘invention’ thategmed at a given point in prehistory.
One common period suggested for the earliest mgttige time of the so-called sym-
bolic explosion, sometime shortly after 40,000 geBP, when iconographical evi-
dence of anthropomorphism first appeafe@ther variants assume that myth
originated before modern man’s African exodus leatvé the dates open. If we ac-
cepted either alternative and (quite dubiouslyuassd as well that that oral myths
were capable of remaining relatively stable thronghitiple population bottlenecks
and ecological upheavals, we could make a casestiméday we might reconstruct
man’s ‘first’ myths.

The second and third views assume that myth-maikiregbyproduct (either
selected for or a non-adaptive side-effect or ‘sipalf) of neurobiological processes.
On either of these evolution models, the questfonten the ‘first’ myth appeared is
meaningless. The anthropomorphic modeling assaCiatiégh myth in both cases
reaches back minimally to the first modern humaas 200,000 years BP; depending
on which sides of brain processes that we assoeitttemyth generation those dates
can be pushed back much further — an issue tlaaldisessed later in this paper.

The idea that the anthropomorphism underlying gru@ireligion and myth is

" E.g, in the ivory anthropomorphic lion from Hohlensté&tadel, ca. 32,000 years BP, seen at
http://www.safarmer.com/Hohlenstein-Stadel.jpg anfig. 14.1.

8 A term for a non-adaptive side-effect, introdudet evolutionary biology by Gould and Lewontin
1979.
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in fact a side-effect of brain development is supgabby a great deal of testable evi-
dence reviewed at length in this paper. That ewdesuggests that religion and myth
are non-adaptive (and in evolutionary terms, gexpensive) byproducts of the ways
in which the so-called social brain — distributeiib systems involved in face-

recognition, the reading of emotions and sexuahadgy modeling of the cognitive

states of others (in so-called theories of mintt), e developed early in evolution (see
Sections 3.1 ff.). On this evidence, crude animisibdeling of some sort can be ex-
pected in all higher social animals, not just immaamusingly, in a sense vindicating
the words ascribed to Xenophanes, found in thergpirgof this paper. In this case,
the elaboration of such models in myths can beettdiack as far as we are comfort-
able placing human language. Much evidence suggeatslanguage too emerged
over a vast period, with the result (as discuss#dw) that something corresponding
to myth can be claimed to be much older than tis¢ Ainatomically Modern Humans.

3. A neural model is needed to explain cross-cultgmilarities in the ways
myths were transformed in literate traditions, he¢pgenerate the partly
deanthropomorphized deities and cosmic principletater world tradi-
tions.

One perennial problem in mythological researchha preliterate and literate
myths are often naively confused (Farmer 2007). @ason is presumably because
even ethnographic reports of myths eventually razchia texts, which often mis-
leadingly conflate a plethora of myth variants ingte fixed forms. Moreover, once
prehistoric myths found their way into texts, thegded to get ‘worked up’ abstractly
by scribes and commentators operating over longg®rin stratified textual tradi-
tions, helping transform myths into the abstratigi®@us, philosophical, and cosmo-
logical forms typical of mature premodern civilimats (Farmer 1998; Farmer,
Henderson, and Witzel 2002; Gonzalez-Reimann 26@2mer 2008; Farmer forth-
coming)? Cross-cultural data summarized in these studiggesi that the exegetical
methods used to integrate myths in manuscripts waendar cross-culturally, due
again to neurobiological influencéhe implication is that a neurobiological model is
needed not only of myth generation, but of mytmsfarmation in literate traditions
as well.

4. A neurobiological model is needed to explain theeasonable persever-

ance of primitive mythic tendencies in modern tiads.

Myths in the forms studied in comparative mythol@gise from what can be
pictured as ‘default conditions’ in the human braxpressed in some way in all peri-
ods of history iafra and Farmer forthcoming). In later cultures, thdséault condi-
tions may be partly overwritten by literate tragiits in which anthropomorphic

° It is the predictability of these processes tHawas us to model long-range patterns of growth in
those traditions in computer simulations. See Faridenderson, & Witzel 2002; Farmer, Henderson,
Witzel, & Robinson 2002; Farmer 2008 and forthcagnin
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tendencies become worked up abstractly in predetairections (Farmer 1998;
Farmer, Henderson, and Witzel 2002; Farmer 2008né&aforthcoming). This not-
withstanding, it can be shown from simple experitadof. Section 4.3 below) that
myth-making tendencies can be identified in allmak subjects just below the sur-
face; study of neuropathologies in which those éeictes are amplified or attenuated
provides useful ways to uncover which sides of akeprocessing are involved in
myth generation. The fact that even modern sosidtéve not succeeded in eliminat-
ing these tendencies entirely helps explain whgradt least 250 years of scientific
discussion primitive thought forms including mytbntinue to be major political, re-
ligious, and cultural influences even in technotadly advanced societies like the
United States.

In order to explain the perseverance of myth in emoccultures, we need a
testable model of its origins. The confident prédit made in the early 1980s by
Jean-Pierre Changeux — a leading neurobiologicabrist and early advocate of
brain-culture studies — of the coming demise ofrigm@listic theses’ may be true in
the scientific world; recent studies show that @significant percentage of top scien-
tific researchers identify themselves as beingalis in any form (for summaries of
the data, see Dawkins 2006: 97-103). But the despobiological roots of anthro-
pomorphism discussed later suggest that we campeicethat the same will be true
for global populations — at least until some futtime when more of the world’s
population is exposed to serious scientific edocati

2. The universality of anthropomorphism, and its ro le
in early religion

2.1. Overview

But were in fact primitive religion and myth realliyiversal in premodern times? Be-
fore developing a testable model to explain theigins, we need to discuss claims
involving preliterate tribes who were innocent eligion, or at least who supposedly
told no myths about gods or spirits. If such trilese ever existed, any model that
claims that primitive religion and myth arose fraraurobiological ‘default states’
would hardly be credible.

Claims of the existence of such tribes have beettermepeatedly since antig-
uity. The most recent involve the Piraha of the Zorg whose reportedly simple cul-
ture and primitive linguistic traits — at least @istured by the linguist (and former
Christian missionary) Daniel Everett — have maderssation in the global press. But
a closer look at the evidence suggests a more exngld quite melancholic story:
among the few artifacts noted in Everett’'s works Rirahd necklaces made ‘from
seeds, homespun cotton string, teeth, feathergsbbaer-can pull-tabs, and/or other
objects,” whose functions ‘are decorative only selawily, their primary purpose be-
ing to ward off the evil spirits that they see afhdaily’ (Everett 2005). As this pas-
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sage suggests, the claimed reluctance of the Picatéll myths may itself testify to
the fearful hold gods and spirits have over thaihdife. The inclusion among Piraha
spirit-deflectors of ‘beer-can pull-tabs’ also lsirthat the impoverishment of this rap-
idly dying culture may involve recent disruptiomsdid ways of life. The result as one
severe Everett critic notes may be a ‘creolizegped-down remnant’ of older val-
ues tied to the Pirah&'’s earlier links to tribeswn to have once possessed a rich my-
thology (Levinson 2005).

Everett's testimony in asides also suggests thatRinahda are much more
prone to myth telling than he tells the press. Tthespite his public claims that none
of the Pirah& is bilingual, in his technical papbkesspeaks repeatedly of tribesmen
freely relating stories in Portuguese as well asrthative languagee(g, Everett
2005). Much comparative evidence demonstratesntly#t telling is not as common
in some premodern societies as others, but — arelthe Pirahd must stand for the
rest — no one has ever turned up evidence of deseagly society that failed to pic-
ture major segments of reality in anthropomorpéarais.

The fact that anthropomorphism was pervasive ily eattures does not mean
that religion consists only of stories about goad spirits. Any comprehensive model
of myth and religion must account as well for theams of communicating with gods,
spirits, and ancestors; for concepts of souls dadafter death; for shifts from blood
sacrifices to anthropomorphic gods to ‘spirituatsfices to transcendent deities; for
the related shift in literate times from tribaluniversal ethical ideas; for the magical
union of worshippers with redemptive deities; foe t(fairly late) development of
meditative practices aimed at mystical union; andos down a long list (Farmer
2008; Farmer, Henderson, and Witzel 2002; Farmghdoming). Tied to many of
these developments is the fact that cruder antimmopghism tended to diminish in
literate traditions, eventually giving birth to maiheistic gods and abstract cosmic
principles often not only said to be distant froomtan form but to transcend human
understanding as well.

Despite these complexities, anthropomorphism resnaim best entry point to
studying primitive religion and myth scientificallfhere was a popular saying in the
nineteenth century inspired by the work of the Erephysiologist Jean Pierre Ca-
banis; the most famous version shows up in Willizames, a staunch ‘spiritualist,’
who cited it critically inPrinciples of psychologg1890): ‘The brain secretes thought
as the kidneys secrete urine, or the liver sectetes Darwin (1838) earlier proposed
a version less apt to shock the pious, but stillidpntly confined to a private note-
book: ‘Why is thought being a secretion of brainprenwonderful than gravity a
property of matter?’

Darwin could have added: And why does thought senoéxpress itself in an-
thropomorphic forms? Why do children draw facestlo® sun, or turn house doors
into mouths and windows into eyes? Why are childrstories populated world-wide
by talking animals inhabiting human social settihyighy did early cultures link gods
with stars or constellations linked with social mg? Why do human languages as-
sign gender to inanimate parts of nature? And @rextensions of human traits to the
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exterior world are rooted in neurobiology, how h&venan cultures managed to tran-
scend anthropomorphic tendencies? Why do we teaddociate myth more with ear-
lier than with later cultures?

The aim of the model discussed below (starting Biation 3.1) is to demon-
strate that primitive anthropomorphism is a preabtt side-effect of neural develop-
ment — originating in social biases in brain pragsaunning continuously in all of us.
While these biases may be partially overwrittetitarate traditions, in times of his-
torical stress they tend to return to full strength

The brain not only naturally secretes thought ladsgand myths as well — a
finding that could bode ill for man’s long-term siwal, given his growing techno-
logical power. Before sketching out the groundghefmodel, it will be useful to look
at earlier attempts to link anthropomorphism tanpiive myth and religion and the
brain to religious experiences of other types.

2.2. Earlier naturalistic models of myth and religion

The idea that the gods inhabiting myth originate@verextensions of human quali-
ties to the exterior world can be traced to antigurhe most famous expression of
that idea came in the words found at the head isfglper traditionally ascribed to
Xenophanes, who lived in the early 6th to earlycathturies BCE. Similar ideas show
up in Hebrew scriptures compiled in the same perdodera in which the expanded
use of lightweight writing materials was radicaliyansforming mythic traditions
throughout Eurasia (Farmer 1998; Farmer, Henderaod, Witzel 2002; Farmer
forthcoming).

In the middle of the eighteenth century, Hume pdaaathropomorphism at
the center of hidatural history of religion(1757) andialogues concerning natural
religion (first published 1779), which continue to haveesm impact on naturalistic
models of religion and myth (see below, Section:2.6

There is a universal tendency among mankind to eigacall beings like themselves, and to

transfer to every object, those qualities, with aiththey are familiarly acquainted, and of

which they are intimately conscious. We find hunfages in the moon, armies in the clouds;

and by a natural propensity, if not corrected bgegience and reflection, ascribe malice or
good-will to every thing, that hurts or pleasegidame 1757).

In the nineteenth century, these ideas turned wlpzens of variants as evolu-
tionary models grew in popularity in all fields fobiology to cultural history. In
1841 Feuerbach argued Pas Wesen des Christentuntisat even late theological
concepts in Christianity consisted in the projattd man’s nature into ideas of god.
Feuerbach did not suggest a clear evolutionary fpath primitive anthropomorphism
to the Christian ideas discussed in his work; hmdeh derived from critiques of
Hegel and not what anyone today would view as sieor historical data. But his
approach had a major impact on naturalistic studli@sligion, which began to appear
in large numbers after Darwin publish&de Origin of Specieis 1859.

The most influential of these came in E.B. TyldResearches into the Early
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History of Mankind(1865) andPrimitive Culture(1871). Tylor argued that the origins
of religion lay in primitive ‘animism,” which canedroughly viewed as an extension
of concepts of life or soulafimain Latin) to the non-human world. Similar views
were advanced in the early years of evolutionagoith by others, many of them
closely aligned with Darwin. These included (besidderbert Spencer) Darwin’s
neighbor John Lubbock, iRre-historic Timeg1865) andOrigins of Civilization and
the Primitive Condition of Ma(i1870); and the ethnologist John Ferguson McLennan.

In The Descent of Ma(l871), Darwin summed up views of anthropomorph-
ism that were widespread at that time by quotind. &man’s ‘The worship of plants
and animals’ (1869), which placed the origins digien in the ‘simplest and earliest
hypothesis’ to occur about the world — ‘that natysl@enomena are ascribable to the
presence in animals, plants, and things, and infdhees of nature, of such spirits
prompting to action as men are conscious they thk@s possess.” Transmitted
largely through Tylor's concept of animism, thisewi has impacted a long list of
writers — stretching from Piaget in the 1920s were writers including Boyer, Atran,
Harris, Dennett, and Dawkins. The most detailed ehad the origins of anthropo-
morphism so far is found in the work of the antlulogist Stewart Guthrie, to whom
we will return shortly.

At the end of the nineteenth century William Janwexk a radically different
approach to religion ivarieties of religious experiencevhich was originally written
for his Gifford lectures in Edinburgh in 1901-19@hlike these earlier figures, James
had little if any interest in gods, formal theologgligious institutions, or historical
transformations in religion. As his title implidss interest lay in religious experience
— existential anxiety, ecstasy, possession, haln, prophecy, spiritual healing,
conversion, mystical rapture, and so on. Jamesoadkdged that much of this ex-
perience could be viewed as abnormal from a psgdgicdl standpoint. But in his
eyes that did not undermine its spiritual validityhich in the light of his ‘pragma-
tism’ could only be measured by its psychologidéats. James’ beliefs here were
intensely personal: he claimed his lifelong depossonly lifted once he embraced
his wife’s spiritualism, which expanded in old agken much of his time was taken
up in seances and conversations with the dead.dddames’ last publications, in
1909, notoriously recorded his conversations with dead friend Roger Hodgson.
(James’New York Timesbituary the next year carried the wonderful siébtExpo-
nent of pragmatism and dabbled in spooks.’)

The influence of James’ work in studies of the imsgof primitive religion has
in many ways been unfortunate due to his shiftropleasis from primitive anthropo-
morphism to subjective religious experience, alit@pproached ahistorically. In the
1970s, working in the tradition of James, Normarscd&ind, one of the twentieth
century’s great neurologists, took this trend fartln reexamining what has been
claimed since antiquity to be the heightened religiexperiences of epileptics. What
followed were a series of still controversial seglthat attempt to link a set of behav-
iors including intensified religiosity and hyperghaa to the period between seizures
in temporal lobe epileptics (Waxman & Geschwind 4,9%975;cf. Trimble & Free-
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man 2006). In the following decades, a large lttehas developed that has either
supported or attacked Geschwind’s attempts to ieaxtreme forms of religious
experience in specific regions of the brain. Re@aims have even been made that
intimations of ‘God’ can be induced artificially the temporal lobe (the region most
associated with epileptic seizures) by the appboadf technologies including Trans-
cranial Magnetic Stimulation (TMS) (St.-Pierre &rBiager 2006}°

Many recent studies in the tradition of James Haean sensationalized in the
press and have been credulously hailed by New pgéusalists, including at times
researchers involved in the studies. The most fanae associated with Andrew
Newberg and his coworkers at the University of Rgivania €f., e.g.Newberget al.
2001, 2003; Khalsat al. 2009). Using non-invasive imaging techniques, Negls
group has studied changes in regional blood flottepas in the brains of meditating
Buddhist monks and Catholic nuns while they usetbua visualization or chanting
methods. What all this has to do with religion igegtionable: from a neurobiological
angle, one could predict similar blood-flow patemiould show up from studies of
atheists changing nonsense words and perhaps paphg rhyme.

Many similar studies have recently been undertadeawhere; perhaps the
most notorious — much ridiculed in the field — istady by a University of Montreal
group that reports results of Functional Magnetaséhance Imaging (fMRI) studies
of blood-flow patterns in Carmelite nuns recordedhile they were subjectively in a
state of union with God.” The authors claim (with@uhint of skepticism) that the
experiences of their subjects may also include:

...the sense of having touched the ultimate grounckality, the experience of timelessness

and spacelessness, the sense of union with hunthakith the universe, as well as feelings of
positive affect, peace, joy, and unconditional IBeauregard and Paquette 2006).

It is impossible to imagine what light if any fMRtudies of modern meditat-
ing monks and nuns could throw on primitive religie which highlights one problem
introduced in naturalistic approaches to religiod anyth since James altered the di-
rection of research in the early twentieth centénpm an historical standpoint, medi-
tation of the types described in the studies deedriabove have little to do with
primitive religion: formal meditation was a relatly late development in religious
thought, appearing at the earliest towards the laidd the first millennium BCE,
when religion underwent major changes under theaanpf expanding literacy.

Claims that studies like this may someday identifyfGod spot’ (to cite a
credulousScientific Americararticle) or similar things, clash with everythikgown
about the distributed nature of brain functionsjoltare discussed later in this paper:
cognitive functions (including those involving igibn) are located in circuits linking
many brain areas, and not in single regions. Thelasion is that little help can be
expected in understanding primitive myth and religiby the kinds of ‘neuro-

1% For an amusing story on this method and its failwhen tested on the evolutionary biologist (and
atheist) Richard Dawkins, see in the Uklegraphfrom 2003: ‘Holy Visions Elude Scientists,’
http://tinyurl.com/5t90av. More on Persinger’s oleid ‘God helmet’ can be found on the Web.

290



Farmer — Chapter 14: Neurobiological Origins andelihimplications

theology’ widely discussed in recent years in tressnpress:

2.3. Darwin’'s dog and chimpanzee rain dances: standard cognitive ap-
proaches to the origins of religion

Starting in the 1990s, a growing number of researcbegan to return to naturalistic
views of the origins of anthropomorphism discussethe tradition extending from
Hume to Lubbock, Tylor, McLennan, Darwin, and otkarly evolutionary theorists.
The first influential work of this type is by the@thropologist Stewart Guthrie, found
in a major bookFaces in the clouds: A new theory of religid®93) and a number of
shorter studiesct., e.g, Guthrie 2002). Guthrie’s model is not groundedc idetailed
discussion of the brain, but it does take cognitasearch and evolutionary studies of
behavior seriously. Guthrie’s model illustrateshbotite uses and limitations of current
evolutionary approaches to myth and religion —udoig the problem of deciding
between alternative models in the absence of watest those models — and is worth
discussing in detaff’

Guthrie expands on a suggestion in Darwin in extentb the animal world
in general what can be broadly viewed as ‘animiswhich he sees as an ancient
adaptive mechanism tied to evolutionary survivad. telkes his inspiration in one re-
cent paper from a wonderful passage fromThe Descent of Ma(l871), which |
guote here a bit more fully than Guthrie does mgaper:

M Two recent papers by Kapogianeisal, published after this article was in press, tissaiate acti-
vation of neural networks linked to the so-callegial brain with different sides of anthropomorphic
religious belief are more useful, although theyspgtrin misrepresenting single cognitive functions
with localized brain regions.

12 A number of later studies follow the general patken by Guthrie. My discussion of his work below
must stand in lieu of a broader discussion of itieedture. A few major studies at least indired@tifju-
enced by Guthrie's views of anthropomorphism arel dhigins of religion — all also discuss a wider
range of religious topics — include Pascal BoReligion Explained: The Evolutionary Origins of Re-
ligious Thought(2001); Scott Atran]jn Gods We TrustThe Evolutionary Landscape of Religion
(2002); David Sloan WilsonDarwin’s Cathedral: Evolution, Religion, and the tNee of Society
(2002); Sam HarrisThe End of Faith: Religion, Terror, and the FutwkeReasor(2004); Daniel Den-
nett, Breaking the Spell: Religion as a Natural Phenonme(2006); and Richard Dawkinghe God
Delusion(2006). Reasons proposed for the origins of retigh these studies range from variants of
the old claim that religion was selected for in letion to enhance group survival (a view proposed i
updated form in Wilson’s work) to a diverse settlodéories (in Boyer, Atran, Harris, Dennett, and
Dawkins), more in harmony with the model developedhis paper, that most sides of religion were
non-adaptive side-effects of human evolution. Thera great deal of useful material in these stjdie
but as in the case of Guthrie’s seminal work, therkttle discussion in any of them of the detdile
neurobiological underpinnings of their models oreofipirical tests that would allow us to verify or
falsify them; as a result, no broad consensus hesged in the field on the origins of myth andgeli
ion, outside of agreement that those origins caaxXpdained in biological terms and often involve th
so-called social brain. A deeper problem arisemftbe fact that none of these studies distinguishes
clearly between primitive myth and religion anditHater transformations in literate traditions,thwi
the result that their models (like those of Janmmas fais followers) are largely ahistorical, whichits
their usefulness in broader studies of comparatiythology and the history of thought.
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The tendency in savages to imagine that naturaotdbjpnd agencies are animated by spiritual
or living essences, is perhaps illustrated bytke Ifact which | once noticed: my dog, a full-
grown and very sensible animal, was lying on tivenlauring a hot and still day; but at a little
distance a slight breeze occasionally moved an ppeasol, which would have been wholly
disregarded by the dog, had any one stood nedsitt was, every time that the parasol
slightly moved, the dog growled fiercely and barkdlé must, | think, have reasoned to him-
self in a rapid and unconscious manner, that moweméhout any apparent cause indicated
the presence of some strange living agent, anchthatranger had a right to be in his territory
(Guthrie 2002; Darwin 1871, ch. 3).

Darwin tied these animistic tendencies to what & acterized as religion’s ugliest
features, including human sacrifice aimed at appgaanthropomorphic deities. He
continues further in thBescent of maim a passage not quoted by Guthrie. Darwin
here clearly endorses the idea that religion igramanted side-effect of evolution:
The same high mental faculties which first led manbelieve in unseen spiritual agen-
cies...would infallibly lead him...to various stranggpsrstitions and customs. Many of these
are terrible to think of — such as the sacrificdhofman beings to a blood-loving god; the trial
of innocent persons by the ordeal of poison or, fiviichcraft, &c....As Sir J. Lubbock [in
Pre-historic Timeshas well observed, ‘it is not too much to sayt tiee horrible dread of un-
known evil hangs like a thick cloud over savage,lifind embitters every pleasure.” These

miserable and indirect consequences of our higlhestties may be compared with the inci-
dental and occasional mistakes of the instincts@iower animals.

Guthrie expands on Darwin’s suggestion involving kdiog with evidence
drawn from studies of animal behavior. The tenddoncgscribe animacy to nature, as
Guthrie sees it, is rooted in questions of surviualthe ‘horrible dread of unknown
evil' noted by Lubbock and Darwin. The gravest damgto animals and early man
were not inanimate but animate, and the two werteahways easy to distinguish.
Camouflage and mimicry are employed by predatods@apy alike, making it diffi-
cult to detect animate dangers on the rapid tinadescneeded to guarantee survival.
As a result, animals tend to evolve heightenedqpual mechanisms to detect ani-
mate objects. In the case of sudden movement picsoigs noises the default condi-
tion, as illustrated by Darwin’s dog, is to assutihat the sources are alive. Guthrie
writes:

Like us, other animals appear to attribute chareties of life and agency to the inanimate

world. In this sense, other animals are animistdés s because we all respond to perceptual

ambiguity in a strategic way, produced by natusdeation: when in doubt about whether

something is animate or intentional, or is the ltestiaction by something animate or inten-
tional, we assume that it is (2002).

Drawing on a classic paper that compares cognitiaanimals and children, Guthrie
writes:
‘An S-shaped object on a woodland path might bieeei stick or a snake. As Ristau (1998:

139) puts it, a “fail-safe mechanism for most dpsavould be to interact with an unknown
object as though it were animate, and probablyamiedis” ' (Guthrie 2002).

The ‘better safe than sorry’ explanation that Getlproposes to explain why
animals have heightened animate detection systemepeated by many others, in-
cluding Boyer (2001), Atran (2002), and Dennett0Q&0
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Guthrie reviews interesting if anecdotal evidentaromals behaving

‘as though in the presence of unseen agents (Bompbe, even with no predator in sight, they
often act cautiously — though occasionally, ashim ¢thimpanzee rain dance, with bravado)’
(Guthrie 2002).

He points to evidence of perceptual bias in detgcinimate objects, including rapid
responses in animals and children to eyes or amyttésembling them — reflected in
the common development of false eye-spots as defemgainst predators. After re-
viewing a number of similar examples, he returntheochimpanzee rain dance as an
epitomal example of ‘animal animism’ (2002):
Finally, and most tellingly, wild chimpanzees...ofteespond to thunderstorms, to rapid
streams and to waterfalls with the kind of displslyaking and dragging branches and rushing
about vigorously) that they use as a threat agpirstators and other chimpanzees. Observers
have reported this behaviour in six communitieg\fsican chimpanzees, out of nine commu-
nities that have been closely studied....Goodall mady other chimp-watchers think this be-
haviour is indeed a threat directed toward theamimate targets as though they were alive.

The response is both widespread and indiscriminabie those toward actual, natural agents,
visible or not.

| will return to chimpanzee rain dance, which isfagt of significant importance in
understanding the origins of myth, in Section 3e®ty.

2.4. Animate detection systems: partial support for the standard model

Guthrie and the long line of later writers aftemhivho have developed similar mod-
els frequently allude to cognitive psychology ahd brain, but do not attempt to ex-
plain the mechanisms behind their models in detaileurobiological terms. But part
of those models can find support in recent bragseaech, especially those parts in-
volving animate detection systems. Studies of teenal war between rats and cats
provide a nice example. Recent studies have coefirthat rat brains have what we
can picture as built-in cat detectors, mediatedobgromones in cat urine. Even a
slight whiff of cat will trigger aversive reactions rats, mediated by circuits in the
amygdala and linked cortical and subcortical feanters (Takahashet al. 2005;
Blanchard et al. 2005). Unfortunately for rats, a protozoan paeadihown as
Toxoplasma gondihas evolved ways to breech these cat-detectioeragsfor its
own selfish benefitToxoplasmahas the unique property of living in rats but mepr
ducing only in cat intestines; at appropriate timasthe parasite’s life cycle
Toxoplasmaysts implanted in the rat's amydala emit chersitiaat convert the rat’s
innate fear of cats into a fatal cat attractiorlevéng the parasite to complete its life
cycle in a predictable fashion (Vya&s al. 2007). Few better examples exist of the
perversity of ‘Nature, red in tooth and claw’ thatderlies modern cognitive models
of ‘animal animism.”’

Moving up the evolutionary ladder, the best-knovimdgs of higher brain
systems specialized to detect animate dangersvievionate fears in primates of
snakes. Inspired by the studies of Alfred Brehn2@t84), Darwin once again lies at
the center of the story, which involves experimatgscribed both iThe descent of
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man (1871) andThe expression of the emotions in man and anifi&@g2). Darwin
showed monkeys and baboons at the London ZooloGiaedens stuffed snakes, dead
fish, mice, and turtles to check their reactionepénding on the stimulus, the re-
sponses of the primates ranged from total indiffeeeto curiosity to fear and aggres-
sion — which was intense in the case of snakesyN&ar researchers have replicated
Darwin’s work, leading to the consensual view totlagt most primates (there are a
few exceptions) including humans have an innatedéanakes.

These examples involve responses to specific aaithaeats, and hence can
only provide limited support for Guthrie’s model ‘ahimal animism.’ But recently a
study by Newet al. in theProceedings of the National Academy of Sciepcesgided
evidence of attention biases to animate objectsgdneralized sort that go much fur-
ther (Newet al. 2007; Ohman 2007). While the study does not mamadigion, it
implicitly provides some of the best evidence ofina processes that might be cited
in support of the model of the origins of primitiveligion proposed by Guthrie and
later writers in his tradition.

Like Guthrie and these writers, Neaw al. hypothesized that the brain evolved
rapid-detection systems to spot animate dangetiseirenvironment. They tested this
idea by showing human subjects outdoor scenes raddiéndomly by the insertion
of computer images of animate or inanimate objeflistheir subjects identified the
animate objects in the scenes much faster and mbably than the inanimate ob-
jects. This was even true when the inanimate abjeetre vehicles, whose detection
might have life-or-death consequences in modeen Tihe researchers argue from the
latter finding that animate monitoring biases emadrgarly in evolution and did not
derive from cultural conditioning. The paper conlds:

Changes to animals, whether human or non-humare detected more quickly and reliably

than changes to vehicles, buildings, plants orstoBktter change detection for non-human

animals than for vehicles reveals a monitoringesysbetter tuned to ancestral than to modern
priorities. The ability to quickly detect changesthe state and location of vehicles on the
highway has life-or-death consequences.... Yet stdbjwere better at detecting changes to
non-human animals, an ability that had life-or-tleminsequences for our hunter-gatherer an-

cestors but is merely a distraction in modern siaed suburbs. This speaks to the origin of
the selection criteria that created the animateitoiong bias (Newet al. 2007).

Still another recent paper has similarly found taw-born babies have innate
biases to attend to biological as opposed to nolegical motions. The paper sup-
ports the thesis that these biases are ‘presunpalotyof an evolutionarily ancient and
nonspecies-specific system predisposing animatsdferentially attend to other ani-
mals’ (Simionet al. 2008). It can finally be noted that this thesis @so be sup-
ported by studies of brain-damaged subjects whecsetly lose the ability to name
living or nonliving things, which similarly suggestat the living / nonliving distinc-
tion may be intrinsic to brain processirg. @Damasicet al. 1996; Martinet al. 1996;
for a different interpretation, see Marques 2002rdWieset al. 2008). All these stud-
ies can be tied at least suggestively to neurogicéd models of the origins of myth.

294



Farmer — Chapter 14: Neurobiological Origins andelihimplications

2.5. From animism to anthropomorphism: inadequacy of the standard model

Before these papers appeared, Guthrie had alrdanhyec that perceptual biases in-
volving animate danger were linked to the origifhsmthropomorphic gods. But nei-
ther Guthrie nor later writers in his tradition (g, Atran, Dawkins, etc.) have
proposed any detailed model of the neurobiologsidés of those links. To verify
their models, we would need to specify the exath paat leads from animate detec-
tion biases to the generation of anthropomorphitiede That generation obviously
cannot be explained simply by invoking models afiraal animism,” which picture
animism as a general survival strategy in a wagkhting with animate dangers: hu-
mans may be the most dangerous of animals, butalteegbviously not the only ones,
as the case of snakes makes evident. The eviderthe recent papers by Neav al.
and Simionet al. suggest that human attention systems were primeglblition to
be as alert to the presence of other animals &srmans; this being the case, why
should we expect human and not animal traits toidat® in religion? Even ancient
myths involving animal worship heavily anthropomoged the objects of worship,
as suggested in the earliest prehistoric hints awe lof myths ¢f. again the Hohlen-
stein-Stadel lion referred to above). The resuth& even if ‘animal animism’ might
have been involved in early religion, that conceépés not lead us to the anthropo-
morphism in ancient myths.

Guthrie himself acknowledges that anthropomorphemd not heightened
awareness of animacy lies at the heart of humagioel his emphasis on the later is
apparently meant only to suggest that religion deep evolutionary roots. His long-
est studyfaces in the Cloudgl993), provides a useful anthology of hundreds»of
amples of anthropomorphism — the best to date -enlgtin religion but in science,
philosophy, the arts, and popular culture. Here eladwhered.g.2002) Guthrie also
discusses a number of primitive perceptual biasetjding human face-recognition
systems, that can be linked at least intuitivelyatwhropomorphic modeling of the
world. The book reviews tendencies of children tawdfaces on inanimate objects
and survivals of those tendencies in adults whew talk to their animals or pets.

In a key passage cited below, Guthrie explainyias of the origins of an-
thropomorphism; interestingly, despite the 250 gesgparating their works, those
views do not provide an advance over the commoesgihindamentally untestable)
view that Hume expressed in 1757 (above, Sec. arliropomorphism is part of a
guasi-rational if misguided search for order inwuld:

My explanation of anthropomorphism closely resembilgat for animism. Both phenomena

stem from the search for organization and signifdea and both consist in overestimating

them. Scanning the world for what most concerns liging things and especially humans —
we find many apparent cases. Some of these primgoiy. When they do, we are animating

(attributing life to the nonliving) or anthropomdriping (attributing human characteristics to

the nonhuman). Central among human characterigtisgmbolic interaction. Animism and

anthropomorphism are on a continuum and may coeriserbally urging a balky computer,
we both animate (give it life) and anthropomorpHigiee it language) (Guthrie 1993: 62-63).

Elsewhere he writes that
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‘we believe in gods mainly because facing uncetyaiperception and cognition default to the
most important possibilities we know. If those pbitities are actualities, we gain from hav-
ing anticipated them, and if not, we lose litti&thrie 2002).

This view is no less plausible — nor any more &attery — than it was in
Hume’s time. To bring this intuitive view into thealm of testable science, we need a
biological understanding of why primitive man ddfad to anthropomorphism when
modeling the world. Fast responses to animate dang®ubtedly had survival value
in prehistoric times, but those responses do ned ne be linked to any models of the
world. In fact, responses like these arise fronivation of subcortical regions that
occur long before conscious awareness of dangsesain the cortexc{ LeDoux
1994, 1996, 2007), where such models are consttubler can fast response to ani-
mate danger be linked credibly to anthropomorphyths involving the sun, moon,
planets, constellations, seasons, times of the Wagther patterns, or other natural
forces, let alone cultural entities like cities,islhwere mythologized and worshipped
far into premodern times. Recalling the links Darvdrew between anthropomor-
phism and unsavory sides of religion including harsacrifice, it is difficult to agree
with Guthrie in picturing it as part of a quasiioaal strategy in which we ‘lose little’
if wrong. Darwin seems closer to the truth in pittg these as unwanted (and quite
costly) side-effects of neural processes, or gsutét as ‘miserable and indirect con-
sequences of our highest faculties.’

Models like Guthrie’s and later cognitive psychastg fail not only in not
adequately explaining how anthropomorphism aroseeimal terms but also in ignor-
ing how it changed over time. Modern survivals nfhrmopomorphism are common,
but outside of their expression in children, inldalers of primitive religions, or in
subjects with rare neuropathologies (discussecenti@ 4.1 below), these survivals
pale in intensity when compared with the pervasiaéhropomorphism found in all
premodern societies. There is a transformatioml 8 anthropomorphism in the his-
tory of religion that requires study as well. Neitlthe neurobiological nor literate
mechanisms underlying those transformations figar&uthrie’s work nor in recent
naturalistic studies of myth and religion like teosf Boyer, Atran, Wilson, Harris,
Dennett, and Dawkins. If we wish to moderate thieugides of religion, or to retain
any of its beneficial side-effects, if there arg,ame must understand both its biologi-
cal and historical sides as deeply as that of dhgrgart of human culture. And any
such endeavor must begin with an attempt to develogels not only of how myth
originated but also how it changed over time (Farb$98, 2008; Farmer, Henderson,
and Witzel 2002; Farmer forthcoming).

3. Overview of a testable neurodevelopmental model
of the origins of anthropomorphism

3.1. Introduction

The rest of this paper introduces a neurobiologieatiel of the origins of anthropo-
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morphism. The model agrees with recent studiesdtgie that the roots of anthro-
pomorphism can be linked some way to animate detebiases in perception; but it
extends those views by pointing to developmentat@sses that link these biases to
the ways that the brain maps reality in generldwahg us to develop explicit tests of
the model. The broader conclusion emerges thar@morphism is a costly side-
effect of the emergence of the social brain — dieegets of distributed brain systems
involved in face-recognition, reading of emotiomsaexual signals, modeling the
intentions of others (development of a ‘theory ohdh or TOA to use the technical
term), the internalization of cultural codes of &elor, and so on. The difference be-
tween this and related models does not lie in thencthat anthropomorphism arises
from overextensions of social models to the extemnmald, which in the last half dec-
ade has become the consensual view; but in theresgdit provides that the anthro-
pomorphism underlying primitive religion and mytha direct consequence of normal
neurodevelopmental processes.

There are large consequences to this neural twistld views of myth. As
side-effects of brain development, anthropomorphiamnot be pictured as an adap-
tive result of evolution, as has been claimed m ¢hse of ‘animal animism.” Myth
and early religion instead appear to be costlyiatolgical terms, as Darwin suggested
in The Descent of MarThat does not mean that anthropomorphism mighthagee
isolated secondary benefits, but only that it was positively selected for in evolu-
tion.*3

An understanding of three basic brain principlesufficient to construct a
testable neurodevelopmental model of the origirsntfiropomorphism:

1. Perception and cognition exist in distributed amd localized brain
systems;

2. Lower-level perceptual systems are heavily weightedetect social
data;

3. Normal neurodevelopment occurs in orderly layeregsywith lower-
level ‘maps’ guiding the development of higher-letreaps,” which
helps keep distributed systems in sync.

Combining these principles allows us to explain whg brain in its default

*The claim that religion and myth were directly séel for — a view recently updated by Wilson (who
claims that religion enhances group survival) —enbegun in the last decade to give way to a broad
consensus that myth and religion are ‘spandrelsharal developmeng.g. in studies by Boyer,
Atran, Harris, Dennett, and Dawkins. The recentidsduy the latter three devote much time to debunk-
ing claims that diverse sides of religion providdestive advantages to individuads groups. The
view that anthropomorphic elements in religion evelutionary byproducts without adaptive functions
can also be claimed for many other sides of ratigiot touched on in this paper, including those in-
volving ritual, imitative magic, concepts of faithriestly intercession, sacrificial rites, sociainding,
ideas of life after death, and ethical sides oigieh, etc. On these issues, some also suscemible
tests, see Farmer, forthcoming. Some but not alhefe are also briefly treated in Farmer 1998;
Farmer, Henderson, & Witzel 2002; and Farmer 2008.
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states overextends human physical, mental, andalspobperties to the external
world. Survivals of these tendencies can be deleicteeveryone in subtle experi-
ments, but those tendencies show up in the mostragtform in preliterate cultures
and children before literate forces have ‘workedthpse states in abstract forms.

As in the work of Guthrie and others noted above, center of the model lies
in the heavy social biases found in lower levelbraiin processing. The brain is not a
generalized computer, as was once widely assunuds made up of highly special-
ized sets of analogical or correlative or mirrorgygtems — often referred to as ‘to-
pographic’ brain maps in the neurobiological litera"* — that are heavily biased to
process social information. Due to the step-likel &yered ways in which neural
maps emerge throughout development, in normal iddals social biases in percep-
tion detectable at birth are mirrored in all ‘highbrain programs, including those
associated with the social brain. On the model,ahigaropomorphism expressed in
primitive myth and religion arises naturally frotnetanalogical extension of those
maps to general models of the world. The model twirms intuitive views of an-
thropomorphism endorsed by a long line of writemsf antiquity €.g, in fragments
ascribed by tradition to Xenophanes) to Hume andvidaand Guthrie and Dawkins.
But since the model is rooted in neurodevelopmepttaciples, it can be tested in
studies of neurological conditions that impactgbeial brain.

3.2. An overview of distributed brain processes

Any understanding of the origins of anthropomorphigquires a brief understanding
of the distributed ways in which brains processinfation. In the 1980s and 1990s,
one brain model that was popular with linguists aeskarchers in the so-called cog-
nitive sciences — it found few supporters amongaigologists — pictured brain proc-

essing as occurring in highly localized brain medulThe best known of these
models was described in 1983 in a popular bookhbyphilosopher Jerry Fodor enti-
tled The modularity of mindwhich heavily influenced linguists in the Chomahy

tradition. The most controversial side of these e®ihvolved claims about language
modules, whose development was often said to depergpecial genes that suppos-
edly differentiated man from other anim&lsNaive adoption of such theories can

4 For detailed reviews of the perceptual and cogmitunctions of such maps, see Simmons & Barsa-
lou 2003; Thivierge & Marcus 2007; on topographiap® in joint brain-culture studies, see Farmer,
Henderson, & Witzel 2002; Farmer 2008. Referenae lie often made as well to putative ‘mirror
neurons,’ originally claimed to exist in the premotortex. Due to the ubiquity of topographic map-
ping in the brain and the distributed nature ofrbraaps, | prefer to avoid these terms, which raidte
ing suggest that such mappings are properties aé@ated class of neurons and not of distributed
neural assemblies in general.

15 Hence all the excitement among linguists like Bimivhen what was quickly dubbed the ‘language

gene’ (FOXP2) was identified in 2001. Its suppospecial association with language came in the fact
that one rare type of speaking disorder was agwsaciaith damage to the gene. The excitement has
since faded as evidence has surfaced that FOXR2y&neral regulatory gene with widespread func-

tions in the brain and body; for discussion, semrea, forthcoming.
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encourage the idea that some special module fmigel— or in its crassest form a
‘God spot’ — exists somewhere in the brain.

Neurobiological research from dozens of subfielas loe used to demonstrate
that module theories of the brain are mistaken. iMemdence in the last decade has
confirmed views proposed by a long line of eantieuroscientists and network mode-
lists (.9, Jackson 1873; Luria 1973; Edelman and Mountcd€9&?; Rumelharet
al. 1986; McClellandet al. 1986) that all higher brain functions including$e in-
volved with language occur not in localized butistributed systems; in brief, brain
functions involve the interaction of many neuraseamblies in widely separated re-
gions; the coordinated firings of these assemb$efcilitated by feedforward and
feedback loops linking these assemblies in everygiahe brain. Damage to certain
parts of the braine(g, Broca’'s or Wernicke’s areas, the regions mosufaoty asso-
ciated with language) may in fact affect functidike language more drastically than
damage in other areas; in a similar way, damageetotransmission stations in a
power grid may be more destructive than damagevilse. But that does not mean
that language is localized in Broca’s or Wernick&'sas, any more than the electric-
ity in a power grid is localized in the transmissstations; in fact, neuropsychologi-
cal tests can typically detect subtle languagecdsfirom damage to nearly any major
brain system. The claim that language or any biactions, including those involv-
ing religion, can be localized in any one regiowsgty oversimplifies a complex
situation.

To pick a handful of linguistic examples: the presiag of words is known to
occur in different brain regions depending on tgliage being spoken (Valadtial.
2004), on whether the speaker is literate or itite (Peterssoat al. 2000; Liet al.
2006), on the class of words being spokeg,(verbs or nouns) (Damaséb al. 1996;
Martin et al. 1996), and even on whether the sense of the wesrkisown from first-
hand experience (say from milking a cow) or secbadd experience (from seeing a
picture of a cow and hearing stories about how camesmilked). Location of lan-
guage encoding in individuals may also change gseréence with the referent
changesd.qg, the speaker finally milks a cowgf( Pulvermuller 2002a, 2002b).

Many of these findings, which have been confirmedtudies both of brain
damaged patients and normal subjects, show howddnave come from the simple
‘language module’ theories that were popular uatfew years ago, at least among
cognitive psychologists. Recent studies have eliews that reading disorders can be
triggered by different sorts of brain damage dependn the nature of the writing
system €.g, on whether it is an alphabetic system or one witaracters like Chi-
nese) €f., e.g, Siok WTet al. 2004, 2008).

3.3. Distributed brain systems and layered developments in brain maps

The fact that brain functions are distributed owede regions of the brain has
important implications for understanding how algimer-level cognitive systems —
including those involving primitive religion and tiy— emerge during development.
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If the distribution of brain functions not only tfs in different people, but even in
single persons over time, how does the brain inthaethe distributed systems stay in
sync?

Evidence suggests that this synchronization depangsart on alignment of
neural maps that exhibit high levels of structie@inmetry throughout much of the
brain — the mirroring or topographic (or correlatior analogical) brain maps men-
tioned in Sec. 3.1. Research in neurogeneticsn naaging studies, neural network
simulations, and other rapidly developing fields salggest that the job of keeping
these maps aligned during development is facititdtg the layered development of
the neocortex and related brain systems; the geideais that the structure of neural
maps in early maturing brain systenesg(those involving perception) guides the de-
velopment of maps in later developing systemg.those that involve cognition and
higher-level models of the world).

The kinds of topographic or analogical maps thatrga from this process can
be said to underlie all cognition in the brain enfr spatial concepts to the analogical
or metaphorical constructs that underlie all megmmnlanguagedf. Lakoff and John-
son, 1980, 1999). The same kinds of analogical mapsalso be linked to many ‘de-
fault conditions’ besides anthropomorphism thatwshap globally in primitive
thought — including the types of analogical reasgriound in imitative magic, in so-
called correlative thinking and premodern systerhsasrespondences, and a wide
range of similar analogical ideas (Farmer 1998 82@@rmer, Henderson, and Witzel
2002).

In terms of development, the idea that the strectfirlower’ maps guides the
development of ‘higher’ ones differs radically frahe ideas involved in older modu-
lar views of the brain, which typically assumedttspecial genes (including ‘lan-
guage genes’) were independently responsible fagimg higher cognitive functions
to maturity (for a succinct overview of the diffaces in these two types of models,
see Mareschadt al.2007: Vol. 1: 57 ff.).

One of the many advantages of the analogical areddd ways in which brain
maps develop involves what might be termed epigermetneurocultural economy,
which makes the most of neural plasticity: the tagedevelopment of brain systems
allows the gradual plastic adaptation of the bdnng development to the specific
language, traditions, and technologies of diffemritures without requiring any un-
derlying genetic change, except the change involvegne expression. A prime case
involves the ways in which in some premodern s@sgrofessional reciters (includ-
ing mythic storytellers) were capable of allocatiagge areas of cortical space to the
memorization of vast oral traditions in ways beydhe capabilities of modern intel-
lectuals. Conversely, in literate societies largeaa of the brain have become partly
specialized for reading and writing without the chder any specialized ‘literacy
genes,’ freeing other brain regions from memoraratiasks. These plastic realloca-
tions of brain space have major effects on othgnitive abilities and on the evolu-
tion in literate traditions of broad models of therld (Farmer forthcoming).
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3.4. The development of the ‘social brain’ and of anthropomorphic deities

How can this view of brain development help usdbailtestable model of the origins
of myth and religion? The answer to that questies in a grasp of the depths of the
social biases that we can identify in brain procgssThose biases are a major ele-
ment in social models of the origins of intelligenevhich have become increasingly
influential since they were introduced over fouca#es agoe(g, Jolly 1966; Whiten
and Byrne 1988; Dunbar 1993, 1997; Barrett and H2085). In summary, these
models hold that the enlarged primate brain, andumans the prefrontal cortex in
particular, evolved to enhance survival in compdexial environments, and not to
facilitate more abstract calculations.

Regardless of what other evolutionary pressuresedinked to the enlarged
brain, social models of the origin of intelligenerplain massive imbalances in the
allocation of human cortical space: by far the éstgpart of the neocortex is dedicated
to processing data involving faces, emotions, gestudanguage, sexual and social
cues, and related signals, and not socially ned#at. Although social deception cer-
tainly was not the only force involved in brain axgion, it indisputably does play a
major role in the primate world, as has been shoom in many carefully designed
field studies stretching back over two decadeg,(Cheney and Seyfarth 1990). In
humans, the enlarged cortex among other thingsvallas to invent stories and tell
effective lies, whose uses in enhancing persorrahal and sexual success are obvi-
ous. One much-discussed paper by Byrne and Cofj2flaims that cortical size
can in fact be directly related to primate ‘deceptrates’: the amusing (or melan-
cholic) implication is that the ability to lie — like primitive religious impulses — may
have been specifically selected for in evolution.

Social biases in human brain processing are faermpayminent in the human
brain than the general animate attentional biasesusised earlier, emphasized so
strongly by Guthrie or Newt al, etc., that involve non-human animals. Theseasoci
biases can be identified in fact in every earlycpssing area of the brain involved in
perception or attention. A few examples that shgwauor near birth include orienta-
tion biases involving faces (even three ‘blobs’'ttrtemotely suggest facial structure
will catch a normal infant’s attention) (Morton addhnson 1991; Simioet al.
2007); crying and sucking responses, guided in magmell, touch, and sight of the
mother (Douceet al. 2007); and preferences in hearing (apparently ajopg even in
the fetal environment) for human speech over otjees of audio input (Voulou-
manos and Werker 2007; Rosen and Iverson 2007).

Higher-level systems that emerge out of these fikiembiases from infancy to
adulthood include sophisticated face-reading systeapable of evaluations of com-
plex emotions; social-bonding systems mediateddwyahormones like oxytocin and
arginine vasopressin, which in part involve thesesnof smell and touch; linguistic
systems that generate narrative behaviors follovgilegeotypical social ‘plots’; and
ultimately, especially in prefrontal cortex andkia subcortical centers, high-level
models that integrate all these abilities into ctaxpemporal-spatial social models of

301



New Perspectives on Myth

the world. Layered models of development can evegiaen ways in which facial
recognition programs detectable in newborns slavegrow in preference over time,
similar to the ways in which babbling progressivabrrows to a specific language,
leading to so-called ‘other-race’ or ‘cross-rackéets (Kellyet al. 2009; Goodmaet
al. 2007), which can contribute to ethnocentric prfiees and incipient racism even
in young children.

Expanding on words ascribed by tradition to Aritoman is not only a social
animal but the most social of all animals, due o mearly total reliance on other hu-
mans for survival. When social biases in early noamation are absent or attenuated,
as is the case in some developmental disordergemtiag the normal formation of
social models of the world, the consequences @t taignition in general are typically
catastrophic.

3.5. Dating the earliest myths, and more on chimpanzee rain dances

The combined weight of these data suggest thatrigans of anthropomorphism seen
in primitive religion and myth can be modeled istaightforward way as the product
of heavy social biases in early brain processinghe one hand, and the orderly step-
like ways in which normal brain maps form, on thiee.

One benefit of the model is that it makes a cléatiesment about the antiquity
of early mythic thinking. As a side-effect of nornmain development, human an-
thropomorphic modeling of the world can be expedtetlave appeared no later than
anatomically modern man, which based on currerat plaices its origins no later than
ca. 200,000 years BP. This differs radically fraanent claims that religious thinking
is related to the sudden appearance of speciati@biln human cognition that go
back at best to the upper Paleolithic (Bloch 2068w far back we choose to imag-
ine the existence of narrated myths about the kacitvities of anthropomorphic
gods and spirits depends on when we decide thatisat language was in place to
encode such narratives.

One interesting implication of these views revolaesund what they imply
about the cognitive systems of other social animalsose basic cortical structures
are similarly topographically organized. While clpamzees lack language, on the
model it is safe to say that something like theéntlascribed to Xenophanes is proba-
bly correct: that in the chimpanzee rain dance ril@sd by Goodall and others (Sec-
tion 2.3 above), whatever ‘storm gods’ the chimppear to be threatening are
probably viewed by them as beings rather like tredves.

4. Testing the model

4.1. Exaggerated anthropomorphizing tendencies in one form of synesthesia

As noted earlier in the paper, one advantage efrttodel is that it can be rigorously
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tested, and by implication is falsifiable. In tlisd the next section, | will discuss two
such tests. The first involves studies of exaggeranthropomorphizing tendencies in
one remarkable type of synesthesia and the secamgehed anthropomorphizing
tendencies in subjects with autistic disorders.

Let's look first at exaggerated anthropomorphisme@ide of the model de-
pends on the layered ways in which brain maps deyelith higher-level cognitive
maps topologically mirroring the structure of pgriteal maps. Applying this principle
to the origins of religion, the model suggests thatormal brain development social
biases in perception present at birth are progrelyselaborated in higher cognitive
maps, eventually giving rise to the anthropomorphmdels of the world associated
with primitive myth and religion.

One kind of evidence that confirms that brain maggsorganized in these mir-
roring ways lies in studies of synesthesia, thearkable condition in which sensory
data (taste, touch, smells, colors, etc.) or evestiract concepts (letters, numbers,
days of the week, etc.) evoke mirrored responséekad perceptual, cognitive, emo-
tional, or motor circuits. The result is that sythetes may ‘taste’ words, ‘hear’ or
‘smell’ shapes, or reliably attach specific emosiaa specific colors, days, or abstract
concepts.

Synesthesia is by no means rare, as was believasd &¥ew years ago. One
recent study suggests that in clinical forms itvehap in over 4% of the population
(Simneret al. 2006). In less extreme ways all of us are synésshehis is illustrated
most dramatically in the impact of music and dameemotional and motor systems.
Research in the last few years in fact suggestsstheesthesia is closely related to
normal sensory integration going on in everyon®Wwehe level of consciousness. (
Mulvenna and Walsh 2006; Sagiv and Ward 2006). Junggestion is that clinical
forms of synesthesia simply involve higher-thanmal activation of synaptic links
binding analogical maps in different brain systems.

Research on synesthesia began in the nineteentirygebut for a long time
the condition was viewed as an oddity in psychoffgyhat changed in the early
1990s, when studies of brain mapping encouragedettegnition that the condition
throws light on how brains integrate informationganeral. Good arguments exist
that synesthesia currently provides a broad windowhe neural grounds of analogi-
cal thinking, which is critical to many primitiveethult conditions in human thought,
including premodern myth and religion. The exaggtdendencies of synesthetes to
‘taste’ or ‘smell’ words, ‘touch’ sounds, to attacblors (or moral qualities) to letters
or numbers, and so on, can be related to the baalbgpots of imitative magic, nu-
merology, religious rituals involving music and dapand the elaborate correspon-
dences and mirroring cosmologies that eventuallgrged in all mature premodern
cultures. Recent studies have even identified ppe of visual-touch synesthesia that
leads some subjects to literally ‘feel the painsetved in others, which in less ex-

% For a regularly updated bibliography of studiesnfrthe nineteenth century to the present, see
http://www.syn.sussex.ac.uk/5.htnmhaintained by researchers at the University of &us®nly the
more recent of these are found in the PubMed dada.b

303



New Perspectives on Myth

treme forms can be said to lie at the primitivetsaaf empathy and ultimately of ethi-
cal thinking (Banissy and Ward 2007).

In the model of the origins of myth introduced abpanthropomorphism is
pictured as a side-effect during normal brain depelent of social biases in attention
that can be identified even in newborns. One presgg for the model is the mainte-
nance throughout development of topographic symmetorain maps as higher-level
cognition is shaped by the biases of lower-levetays. If we toss into the model the
heightened awareness of such symmetries foundnesfiyesia, the model makes an
interesting and testable prediction. Just as sgmesghetes have a heightened aware-
ness of topographic mapping between tastes andispon colors and numbers, and
SO on, we can expect others to have heightenedeaess of anthropomorphism ex-
pressed in different perceptual and cognitive nedomenains.

Remarkably, two recent studies amply confirm thiedpction. The studies ex-
pand on reports of extreme anthropomorphizersithe¢ appeared sporadically since
the late nineteenth century. One recent study byte®rat al. (2007) discusses a re-
markable seventeen year-old girl, ‘TE,” who atttdsiinanimate objects including
letters, numbers, abstract shapes — and even Heydme furniture! — with personali-
ties and social interactions, which include ‘frishgbs’ and ‘hatreds’ between num-
bers and letters. The authors describe not onlygiies synesthetic associations
between different letters, colors, and numbers, asutvell the human qualities she
ascribes to these and other classes of objectr iliféa

In the passage below, the girl is quoted on hesti@ato the number ‘Three,’
to which she had a deep dislike since early chivdhdler dislike of the ‘personality’
of the number is mitigated by what appears to deuah of empathy evoked by
‘Three’s’ youth and lowly social status:

Three is pure blue, the same color as [the leEefThree is male; definitely male. Three is

such a jerk! He only thinks of himself. He does ocate about any other numbers or anything.

All he wants is to better himself and he’ll use amgaky, underhanded means necessary. But

he’'s also pretty young; he doesn't understand amytand he doesn’t have much power, as

far as social status is concerned. So he trieang lout with Eight (who's also a bad number)

just so he can feel better about himself. But yeabne of the numbers can stand him. He’s a

real jerk. He'll pretend as though he’s your friebdt then he’ll manipulate you and stab you

in the back if he feels he can gain something fibfMhen he’ll never speak to you again. If

Three had parents, even his parents would hateltiimot as though what he does has some

purpose or something behind it, he’s just a readlgty number. He just wants things for him-

self. He doesn’t care in what he does [sic]. Ihad a voice, it wouldn't be high-pitched, but it

wouldn’t be deep. It'd be on the high side, a va@mpoying voice. He’'d be short and very thin,
very annoying (Smilekt al.2007: 981).

Smilek and coworkers tested TE over a long perodfirming that the ‘per-
sonalities’ of objects and the social relations attebuted to them were not invented
on the fly but remained stable over long periodse iuman traits she assigned to
them were also complex. Smilek al. note that TE used no less than 190 unique
characteristics to describe the personalities ahimate objects with whom TE had
intimate relations. Interestingly, the personaditshe attributed to shapes that she had
not seen before were far simpler than those shgreskto familiar objects — just as
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most people would attribute personality traits mbesitantly to new acquaintances
than old ones. The suggestion is that TE routirmeigrextends maps of the social
brain to the exterior world in general, as predicie the views of myth discussed
above. This view is supported by the fact TE oftesde moral judgments about in-
animate objects, even demanding that her fatheoverfurniture from her bedroom

of whose ‘personalities’ she disapproved.

TE’s description of relations between numbersgtstitand objects even mir-
rored what we might refer to as dominance hierasim the human world, which in
her case includes a touch of religion. Thus TE wlesd the numbers ‘Zero’ and
‘One’ — which are interestingly the only numbere sailed to assign gender — as the
‘gods of the numbers.’ It is worth noting in pagsthat TE'’s attribution to numbers
of moral traits — distinguishing ‘good’ and ‘badimbers — was a feature of numero-
logical traditions found globally in all major prewtern civilizations.

Another paper by Simner and Holenstein (2007), iphbt almost simultane-
ously with the previous study, discusses a numbeinailar cases, only limited this
time to subjects who only anthropomorphize numizerd letters. They also review
earlier case histories going back to the nineteeattiury, when anthropomorphizing
versions of synesthesia were first identified. Thiegcribe a recent case involving a
well-educated twenty-three-year-old woman who (mliké TE) assigned rich per-
sonalities, moral traits, and social relations étiers and numbers. The researchers
assigned the dozens of anthropomorphic qualitias ttie subject ascribed to these
graphemes to eight categories, including genderergé personality traits, physical
appearance, occupation, family relationshgg( mother, daughter), other social re-
lationships (neighbor, friend), and emotional tiesther letters or numbers (lovers,
friends, etc.).

Other reports they cite in their paper are simitacharacter. The following
passage that they translate from an 1893 Frendly stuggests again how extensive
the social dimensions are of these extreme anthmopahizers:

1, 2, 3 are children [who] play together. 4 is adj@peaceful woman, absorbed by down-to-

earth occupations ... 5 is a young man, ordinarycammon in his tastes and appearance, but

extravagant and self-centered. 6 is a young marplitepgentle, ... average intelligence; or-
phan. 7 is a bad sort, although brought up weitjtapl, extravagant, gay, likeable; capable of
very good actions on occasion ... 8 is a very digdifiady, who acts appropriately.... She is

the wife of 9 [who is] self-centered, maniacal, gpy, endlessly reproaching his wife for one
thing or another (Simner and Holenstein 2007, teding) Flournoy 1893).

One perceptive comment made by Simner and Holenistéhat the ‘personal-
ity types’ of numbers and letters described in ¢hgtsidies ‘tend to reflect the society
that is contemporary with the report. Older studies example, mention ‘society
girls’ and ‘housekeepers,” whereas such descripteme less apparent in modern ac-
counts.” Extending this comment to studies of mythuld lead us to expect that the
specific kinds of anthropomorphizing found in premodern tradioshould reflect
local social norms, much as Durkheim and Maussnddia century ago.

For now, it is enough to suggest that this remdekédrm of synesthesia sup-
ports the thesis that anthropomorphic models ofwbdd arise as natural extensions

305



New Perspectives on Myth

of the systems of the social brain to the inaninvedeld, as predicted by the model
developed in this paper.

4.2. A reverse test: attenuated anthropomorphizing tendencies in autism

At the opposite extreme are people with autism tspecdisorder (ASD), a catch-all
term applied to individuals with developmental dysftions involving impairments
of social cognition and communication. Sometimeséhdeficits are linked to savant-
like abilities in fields demanding few social skjllincluding mathematics, music, and
drawing.

Autism is currently labeled a ‘spectrum disordence the types and severity
of the condition vary along a wide range. For ourppses, the most useful subjects
are those with Asperger’s syndrome and other higictfoning forms of autism, in
which intelligence is largely spared. In subjectshwhigh-functioning autism, the
most obvious problems are not intellectual but@oonpairments. Typical problems
include failure to make eye contact and difficidtreading the intentions of othetia
speech, facial expression, body language, and othererbal forms of communica-
tion. Often the condition includes problems empatiy with others, the reverse of
the situation of the visual-touch synesthetes rmeetl above.

While the causes for ASD appear to be multiplerghe general agreement
that all types of ASD involve disruption during medevelopment of the so-called
social brain. The early social biases in perceptioderlying these developments are
often missing or abnormal in infants later diagmbae having ASD. Thus ‘gaze cue-
ing'— tendencies of normal infants to follow an kdueyes to a target — is often ab-
sent or aberrant in children who later develop smut{Johnsoret al. 2005). This
deficiency can be linked to the common failure @DAchildren to develop the ‘joint
attention’ with adults that is critical to normaitéllectual development (Mundy and
Acra 2006). Facial recognition systems too arenofibnormal in children who de-
velop ASD, and even more broadly, tendencies téeptaiman to inanimate stimuli
are absent in many ASD subjects.

On our model of the origins of myth, we can prednett abnormal social bi-
ases in perception in infancy, or anomalies inWags that brain maps develop that
prevent these biases from being elaborated in tmoesl layered ways in higher sys-
tems, should disrupt the social brain and norm#irapomorphizing tendencies. The
implication follows that subjects with high-funatimg autism should exhibit far
fewer anthropomorphizing tendencies than normglests

4.3. Relevance to these tests of the Heider-Simmel experiment

Evidence supporting these views comes from stunfigerception that reach back to
World War II. In 1944, Fritz Heider and Mary-Annn@inel made a short animated
cartoon involving two triangles, a small disc, amdchematic picture of a house. In
the cartoon, the triangles (which come in two Siz®l small disc move around each
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other and in or out of the house in patterns desigio suggest human activities.
Typical actions include aggressive behaviag(the triangles ‘strike’ one another),
elation €.g, the small triangle and disc move quickly arouagheother in circles),
and so ort/

The original Heider and Simmel study suggested rtbamal individuals typi-
cally project elaborate social narratives on thoseements that go far beyond what
the authors scripted in the cartoon. Subjects aftearacterized the big triangle as an
aggressor and the smaller triangle as a protecttower’ of the disc. In one section
of the animation, human subjects often interpretdimall triangle and disc as escap-
ing the large triangle, who had earlier cornereel dirsc in the ‘house’ for reasons
Heider and Simmel leave to the viewer’s fertile gmmation.

Normal subjects typically ascribe gender, emotghmrt- and long-term goals,
and complex personal relationships to the triangles circle. Just as in the case of
hyper-anthropomorphizing synesthetes, the contntise stories vary widely in in-
dividuals with different cultural values. Informakperiments | have conducted with
the animations suggest that researchers in the dwedces regularly report far less
detailed anthropomorphic narratives than humanrgtsearchers — or in some cases
may report no anthropomorphic narratives at allt #is probably simply involves
biases derived from their professional trainingceiwhen prompted to report anthro-
pomorphic stories about the animations they cadilgedo so, sometimes volunteer-
ing that they actively suppressed reporting suchest in their first pass on the tégt.

People with damage to brain regions associated télso-called social brain
may associate some of the simple movements of ébengtric figures with anthro-
pomorphic action, but on the whole they fail tobeleate these into the rich social nar-
ratives spontaneously reported by normal contrdlsus Heberlein and Adolphs
(2004), who used the original Heider-Simmel anioraiin one series of experiments,
report one patient with bilateral damage to the galala whose stories about the ani-
mation were ‘entirely asocial, in purely geometieems, despite normal perceptual
processes.” Similar results have been observedumerous patients with high-
functioning autism shown these or closely relateonations under well-controlled
conditions (seeg.g, Abell et al. 2000; Bowler & Thommen 2000; Klin 2000; Castelli
et al.2002).

These studies suggest that normal overextensi@ntbiropomorphic mental
states to the inanimate world is sharply impaireautistic subjects, even in cases of
Asperger’'s syndrome where general intelligenceosmnal. Further support for this
view comes in studies of drawings by autistic satsjewhich frequently favor inani-
mate over human subjects. There are exceptionsidaule in some autistic savants
(Cox and Eames 1999), presumably due to the widatian of subjects classified as
having ASD. In general, however, when children sifeed as having Asperger’s syn-

Y One early version of the 1944 Heider-Simmel aniomatcan be found online at
http://tinyurl.com/yjn5djk.

'8 This is an apparent example of the kinds of caltorverwriting of anthropomorphic tendencies dis-
cussed earlier.
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drome are asked to draw humans, their abilitieddaso are badly impaired when
compared to normal children, even when their aédito draw trees or houses are
equal to that of controls (Lim and Slaughter 2008).

—5 "

Figure reproduced from Heider & Simmel 1944. Thevements of the triangles and disc in the anima-
tion were scripted to suggest human motivationsrigethe movements. Normal subjects tend to invent
complex social plots to explain those motivatiowhjch go far beyond what was originally scripted
into the animation. Patients with damage to nearahs involved in processing social data and autist
subjects report simpler narratives devoid of magh@pomorphic details when compared with those
of matched controls. For an online version of thermation, see footnote 13.

Fig. 14.2. Exposure-objects displayed in variousifians and configurations from
the moving film: Large triangle, small triangle sdiand house.

The result is that just as in the opposite extremmgvolving hyper-anthropo-
morphizing synesthetes — studies of subjects witisia further support the thesis
that the anthropomorphic tendencies in cognitionfwd in primitive religion and
myth develop in layered ways out of social biagepearception identifiable even in
infants; when those social biases are missing yeréal map development is dis-
rupted, normal anthropomorphizing tendencies ae disrupted.

It can be further predicted on the model that tesimtensity in religious be-
lief of individuals with high-functioning autismsing measures like the Duke Relig-
ion Index (Koeniget al. 1997), can be expected to be significantly lovimantthose of
matched controls, at least so far as those teestranthropomorphic sides of relig-
ion. Conversely, the model predicts that hyperdambmorphizing synesthetes
should score much higher on those tests than ndfnidle model makes no clear
predictions concerning other types of self-repontelehious experience that do not
involve anthropomorphization, including those meaduby the ‘Magical Ideation’
inventory (Eckblad and Chapman 1983).

9 The same can be predicted for subjects with Williasyndrome, not discussed in this paper, as noted
in Farmer forthcoming.
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5. Summary and conclusions

This paper began with a discussion of how a neotogical model of the origins of
primitive religion and myth can contribute to sdi@o approaches to comparative
mythology. It continued with a review of previouataralistic models of anthropo-
morphism, ranging from those of Hume to Darwin tod@rn writers including Guth-
rie and others in the tradition of cognitive psyldgy (including Boyer, Atran,
Wilson, Harris, Dennett, and Dawkins). It arguedtthone of these models are de-
tailed enough on the neurobiological level to gomusly tested, which has pre-
vented the formation of any consensus in the foapgable of transforming studies of
myth into a rigorous science.

The rest of the paper developed a model of antmnapphism grounded in re-
cent studies of neurodevelopment. In brief, the eh@dsits that heavy social biases
in perception and attention detectable in infaneyelaborated during normal devel-
opment into the high-level systems of the sociaifrdue to the layered and topog-
raphic (or mirroring) ways in which normal brain psaare generated, in the brain’s
default state anthropomorphic models are routingrextended into the non-human
world.

The paper also suggested reasons why as a coroflagrmal brain develop-
ment the roots of mythic thought can be claimed atinimum to be as old as the first
anatomically modern humans. If we take serioustydhidence published in the last
few decades involving the so-called chimpanzeedairce, there are reasons to claim
on the same evidence that something crudely eqntvéab mythic thinking existed in
man’s ancestors long before myth could be elabdraténguistic form.

One of the novel advantages of the model is thataikes testable predictions
that can be used to support or falsify it. Thisgragiscusses several of these involv-
ing exaggerated anthropomorphizing tendencies ebdan one type of synesthesia
and attenuated anthropomorphizing tendencies inestsb with high-functioning
forms of autism. Further tests are proposed folgwihe model’'s predictions of
higher or lower than normal religious sentimentthiese two classes of subjects.

There is much more to say on these topics thavé nat been able to take up
in this paper. One key issue | have not discusskadiess to which ‘emotionally salient
parts of reality’ uprg Sec. 0.1) tend to be anthropomorphized in myith \&hich
ones are not. Some light on this topic is throwndnent lab studies involving anima-
tions a bit like those used in the original Hei@&mmel test, which suggest that deci-
sions in this case may involve significant cultuegltrainment (Schlottmanet al.
2006). Other issues | have not dealt with in detalude ways in which premodern
peoples communicated with anthropomorphic spihitsy myths were transformed
abstractly over long periods in literate traditipasd how such transformations can be
simulated in computer models of the growth of sabtit-type systems in manuscript
traditions. These and related topics are discussatteady published or forthcoming
studies €.g, Farmer 1998; Farmer, Henderson, & Witzel 2002ntea, Henderson,
Witzel, & Robinson 2002; Farmer 2008 and forthcagin

309



New Perspectives on Myth

The deep object of this paper has been to sudggistdacent work in neurobi-
ology and culture can produce testable modelsateabf considerable use in studies
of comparative mythology and cross-cultural studiethe evolution of thought. The
fact that construction of models of this type isgble today suggests that in the com-
ing decades combined historical and neurobiologiegkarch can be expected to
deeply challenge thousands of years of assumptbost the evolution of human
thought.
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