] @ Studia Humana
Volume 8:1 (2019), pp. 49—66
$ scien d O _ DOI: 10.2478/sh-2019-0003
studia humana

QUARTERLY JOURNA

How an Advanced Neurocognitive Human Trait
for Religious Capacity Failsto Form

Margaret Boone Rappaport

The Human Sentience Project,
Tucson, Arizona USA

e-mait msbrappaport@aol.com

Christopher Corbally

The Human Sentience Project,

Tucson, Arizona USA,

Vatican Observatory and University of Arizona
Dept. of Astronomy, Tucson, Arizona USA

e-mait corbally@as.arizona.edu

Abstract

The authors present an evolutionary model for tiodogical emergence of
religious capacity as an advanced neurocognitiaie. tdsing their model for
the stages leading to the evolutionary emergenceligious capacity iHomo
sapiensthey analyze the mechanisms that can fail, lepttirunbelief (atheism
or agnosticism). The analysis identifies some, rmitall types of atheists and
agnostics, so they turn their question around asmhg the same evolutionary
model, ask what keeps religion going. Why doedéselopmeniot fail in
one social group after another, worldwide? Thaialfianalysis searches for
reasons in important evolutionary changes in timse® of hearing, vision, and
general sensitivity on the hominin line, which ttge interact with both
intellectual and emotional brain networks to achjesften in human groups,
variously altered states of consciousness, espeaaluminous state enabled
in part by a brain organ, the precuneus. An ingbito experience the
numinous, consider it important, or believe in sispernatural nature, may
cleave the human population into those with belred those with unbelief.
Keywords agnosticism, atheism, cerebellum, cognitive ety Homo
erectus Homo sapiensneuroscience, numinous, parietals, precuneus.
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1. Unifor mity with Variation

Much has been written over the years that triedetfiine atheism and different forms of it. The best
conclusion we can draw from this voluminous litaratis that “unbelief,” or what we would define as
a disbelief in the supernatural, appears in all &uigocieties. Examples come most easily from the so
called Great World Religions — Judaism, Christignltaoism, Buddhism, and Islam — because they are
well documented.

When we look at non-modern societies, we are maiahwinced of a wide range of religious
expression that all other humans appear able tatifgeas “religious” behavior. Members of some
societies are fully involved in religious activdi@nd appear to believe in the supernatural; mesvdfer
other societies are barely concerned with religiobservances, and their range of belief remains
unknown [3]. It is precisely in some tribal socsstithat religious behavior appears, at first, tonost
uniform: Everyone participates, everyone goes thinottes of passage, everyone seems to believe in
the supernatural. And yet, ethnographies routicalture the contrarian individual who refuses to go
along, who leaves and stakes out a new home withreat he or she should not have, or who simply
does not participate and assumes a non-traditrofa| like the berdache in a Native American c@tur
who refuses to go along with the entire male r@&).[ That non-conforming behavior almost always
extends to some change in religious participathjch is tied intimately to conformity. Non-
conformity suggests the possibility of unbelief.

When we examine the literature on religion, bothdera and pre-modern, we conclude that
while some religious behavior appears as a congtamt society to society, its level of expression,
fervor, or depth is quite varied, from a deep fanhto an unbelief in the supernatural. Religious
expression appears in all known human societieordey to the ethnographic and historical
literatures, and apparently always has, from the tmembers of our genus Homo first had religious
thinking and engaged in religious behavior. Inespit the uniformity of appearance of some religion
every society, there can be wide variation amomlividuals. These conclusions are found in surveys
of so-called “religiosity” in modern societies [3QB1]. Uniformity with variation in modertiomo
sapiensis a judicious place to begin looking at the opgo®f religious thinking — atheism and
agnosticism. We hinge our analysis on “religiouskimg” within a theoretical framework of cognitive
archaeology [13]. In modern societies “religioudéor” can be faked and in very early prehistoric
societies, there are few finds that suggest religie approach religious thinking as a neurocogmiti
trait that emerged in our evolution.

The logic of our approach is to understand howgi@lis capacity emerged in an evolutionary
context, to speculate on how it may fail to emarghill or fractional measure in living human besng
and then to ask whether we have logically defirnletypes and degrees of unbelief. Much of our logic
is driven by the burgeoning science of human geogmvhich shows that very few biological traits are
determined by single genes. Human traits — botlsiphly and the more complexly derived cognitive
traits — are driven by multiple, interacting genélsat variety of genes and their potential for &bk,
phenotypic expression drives the possibility tithesm (or degrees of it, as in agnosticism) cdodd
based upon the expression of many genes and beflfwiat varying levels of intensity, or not at, al
l.e., unbelief. Therefore, this stands as a fefid&l for research in the future. At the presemntly a
very few genes affecting religious thinking haveméentified.

2. Logic, Hypothesis, and Question

In this paper on atheism, or unbelief, we have eho® analyze the “failure to form” a human
biological trait that is relatively common, but ffirom phenotypically uniform. This failure can
partially explain the degree or level of religidushavior. However, since religious behavior is éniv

by social factors apart from biology, there is mew&lear one-to-one correspondence between biology
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and behavior. And, there is individual, intelledtehoice in humans about expressing the trait of
religious capacity. Someone may have “the full mgorfor religious thinking, but not express it
behaviorally. Conversely, another person may hhgedligious trait to a modest degree but be heauvil
involved in religious activities.

Therefore, we hypothesize that the biological taditeligious capacity (“religious thinking”)
has natural variation and at the far end of thdesoh variation is atheism. Elsewhere, we have
proposed that religious capacity is one of the ngogtplex neurocognitive traits that modern humans
possess, and that it makes use of a large numbaaf capacities enabled by many brain networks,
including, for example, the combined action of thento-parietal and the default networks [15], and
neural connections between the cerebral cortextlaaderebellum described below [41], [43]. Yet,
these are but two of the networks and one pathwaglved in religious thinking and theological
creativity (defined as the creation of new knowlkedgsing a theory of the relationships between
humans and the supernatural that is consistent bvithder cultural themes). There are many other
neurological capacities involved in religious thimk and participation, including the entire rande o
brain capacities that manipulate cosmological cptscevisuospatially. These include cognitive
capacities to imagine and manipulate the self aqeematural beings within those spaces, which are
seated, in part, especially in the precuneus 18],[8], [9], [10], [11], [22], [40], [42], [48].

Even with knowledge of only a few genes and seveetlvorks at this early point in time, our
conviction is that complex combinations of genesl a@sulting brain capacities routinely produce
religious thinking. Religious capacity’s emergenrceither in evolution or individual ontogeny — istn
simple. There is plenty of room for variation and failure. There may well bacreasingvariation for
the highest, most advanced, human neurocognits toecause of the increasingly complex genomics
underlying them. When we recall that apparently ynah the networks used in higher cognitive
processes are “exapted” [12], that is, are re-umed re-worked from their original neurological
functions, we can see that the process of producaligious capacity” in a single individual has ofu
room for variation and failure. This is a differena ontogeny, certainly not a moral failure.

The evolutionary “Building Blocks” identified belomake religion not just an idea, but part of
our biology through processes whose origins aréeah@and overlapping. There is a long history for
the biological trait we call “religious capacityhd it has natural variability of phenotypic exptiess
Some people have what seems like “deep faith,”evbihers appear to have less conviction (whether
they behave according to religious principles ometfigious activities, or not). Some people show
striking creativity in their theological treatisemd others barely connect theology to their wqufsihi
activities. As noted, a “theology” is a theory abdbe relationships between humans and the
supernatural. Theological creativity is not necelsao-incident with religious thinking, althoughey
tend to overlap, especially for religious leadeof shamans to prelates, who can be quite creitive
their interpretations of daily events, dreams, aomdnflicts, and individual motivations.

The contention that religious capacity is a highymplex neurocognitive trait with broad
phenotypic variation is consistent with our hypaibehat it is an evolved biological trait. Manynhan
biological traits are widely held and variably exgsed, but some humans do not have them, at all.
There are also traits that can be traced to thergenlevel, which only certain proportions of hursan
have. Not everyone has blue eyes. Not everyongually hirsute. Not everyone is a “highly sensitive
person” [1]. As we learn more and more about thenxdiu genome, we see that biological traits can
have many separate genes that affect their pheoogypression. This is solid biology. If religious
thinking is one of the most complex, if not the mosmplex, human neurocognitive trait that now
characterizes our species, then we would not barisad by itsabsencen a proportion of humans.
Biological development of individuals goes awrytiwivonderful to tragic results.

We propose that what adult humapsrceive as “atheism” is the absence of religthirsking
to a noteworthy degree. Some individuals standasytarticularly unbelieving. They may expound on

their views widely or be very quiet about it. Theyay participate in some types of religiously
51



sponsored events, and yet still have unbelief. Wieengnized, they can encounter an entire range of
reactions from exclusion to congratulations. In mosdern industrialized societies, atheists are
generally accepted socially for most purposes aotd excluded from social activities. They join
voluntary associations of others who have unbeliefribal, non-modern, and evangelical groups, the
views of unbelievers can lead to expulsion and eleath.

To define thosevithout somethingherefore hinges upon what capacities others @e,regain
to various degrees. It also opens the door to dngeation that many have made concerning atheism —
that it somehow causes those humans who exhibielighbto see “more clearly” and “more
realistically” than others who are “afflicted” obtrdened” by religious thinking. This follows the
dictum that religion is the “opium of the peopl@g] and that the future for humans involves a @ear
perspective that is somehow “free of religious kimg.” This logic is quite contrary to religious
doctrine, of course, but it is quite cogent. Itpaogte is also quite cogent — that religious cayaci
allows those who have it to “see things” that asheannot fathom, again quite logical.

Let us look at the evolutionary progression thatprepose for religious capacity’s emergence,
and then use that framework to analyze how it cquddsibly fail in an individual. An analysis of
atheism as a failure to form leads unexpectedigotaclusions about religious capacity’s fundamental
nature, why it is successful in supporting the alogroup, and why it has become so bound up with
social control.

3. An Evolutionary Model for Religious Capacity Suggests Ways It Can Fail to Form

We summarize a theoretical model whose foundatemih research details published previously [34—
38]. This model traces the biological foundatiofigaligious capacity as a biological trait, and the
reader is encouraged to see these papers andufee studies we relied upon. Religious capacity’s
antecedents are all evolutionary innovations withehich today’s biologically based capacity would
not exist. Some are well known, like Primate sdigiaend others are just being discovered, like the
importance of the expansion of the cerebellum ghér Primates. Our task was to configure a model
based on circumstantial evidence in cognitive s@eneuroscience, and genomics, and to projeat thes
findings backward to see how they articulate witldence from paleobiology and “stones and bones”
archaeology — always the knowledge base that detesnthe outlines of our evolution, as we currently
understand it. That understanding will surely clengith new discoveries, but we believe this is a
good, first attempt. We know of no comparable asialy

We ask: How did the first and later Primate speciesd to evolve in order to emerge, 65
million years later, with something like religiowspacity inHomo sapierfd When findings from
traditional archeology, the new cognitive archagg]@rimatology, paleoneurology, cognitive science,
neuroscience, population genetics and the burggdighd of human genomics (of extinct and modern
forms) point to the same types of changes, theogicél foundation for religion seems more certain.
True, it probably did not fully emerge until ouregjies,Homo sapiensbut there were antecedents. The
sequence of evolutionary breakthroughs we identifgkes religion not just an idea or a cultural
fabrication, but part of our biology. Each stepotigh evolutionary time adds a needed biologicailsbas
for modern human religious thinking, which is cdomly, emotionally, and intellectually very
complex, but is uniform in its support for the sdagroup. Religious capacity may rely on hundretds o
brain capacities, if indeed there are thought t&heusands” [16].

It should be noted that Neanderthals are compardccantrasted with our species repeatedly.
Both paleoneurological [6-9] and very new findings the cerebellum [41], [43] suggest to us that
Neanderthals, in all likelihood, did not have radigs thinking likeHomo sapiensThe archaeological
record on Neanderthals remains mixed, and openotdlicting interpretations, although recent
genomic studies point to important cognitive defidies in Neanderthals, when compared to modern
humans [17], [19], [29], [39], [47].
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We have recently added a new Building Block to madel, which follows the very first one, so it
becomes Building Block 2, below. Because this isfost presentation of Building Block 2, we brigfl
summarize our rationale for inserting it into tirggmal model. Intelligence, as it is determinedthg
unusual (but not completely unique) expansion @&wdganization of the lateral cerebellum, represents
an evolutionary innovation, like others, withoutieth religious thinking would not exist today. It is
fundamentally an upgrade in sheer computing poues @n ability to store internal models of external
models in the ape and human cerebellum, and, forahsg, to connect them to expanded association
areas in the cerebral cortex. An expansion of #terdl cerebellum is novel to mammals, and for
humans, it is connected to “higher cognitive fuoict” [41].

Our newest Building Block reflects convergent evioln that occurred in three different Orders
of the Class Mammalia, including ours: the primatestaceans, and pinnipeds (seals). Smaers and
colleagues [41] point out that changes in the #teerebellum are more reflective of the modularity
and interconnectivity necessary for intelligent &abr, than measures of sheer volume would be.
Their analysis suggests that cognitive capacittes‘scaffolded” by modifications in the mammalian
cerebellum, but they only fully occurred in thebeee Orders of Mammalia. In our Order Primates, it
occurred significantly in the anthropoid apes, whgave rise to humans. The authors delve deepy int
a statistical proof that lateral cerebellar expamss strongly related to other measures of irgefice
and complex communication. Tanabe and colleaguediroo this interpretation, noting that the
cerebellar “neuroanatomical organization may affentaite learning, cognitive ability, and the human
capacity to innovate” [43]. We logically connectetfability to handle complex information, and
innovate from it, to religious thinking and theoica creativity, in fact, all forms of creativity,
including art and science.

The size of cerebellar units, which function sorreghike computer chips, is directly related to
the number of internal models that humans can sémie the connections to the association aredseof t
cerebral cortex. Because of these connections g¢océrebral cortex, the cerebellum is therefore
connected to the primate fronto-parietal networé feature that is not observed in other mammals.
Therefore, the cerebellum is fundamentally involMedhuman thinking about the supernatural:
cosmological space, supernatural beings, and inmggitne self in interaction with these beings, in
these spaces. Theological creativity uses modetsetate new stories to illustrate religious teaghjn
and new religious tenets emerge to summarize thesees. We propose that all these features of
religious thinking articulate with the substantehd more general human capacity to manipulate
visuospatial information (real or imaginary), edpé¢ in the parietal lobes. Three-dimensional
imagination is central to physics and to theologighough both rely on many more human brain
capacities, too.

Cerebellar re-organization comes after our firstidational Building Block, which represents a
more general feature of all Primates (not justahropoid apes) — sociality. We place re-orgaiupat
of the lateral-medial cerebellurafter (in evolutionary terms) primate sociality armkfore the
emergence of the first true ape, Proconsul (Bujddhock 3). Various ranges of dates are given for
Proconsul, from 23-25 mya [million years ago] to23 mya. The more general term, proconsulids
(representing 10 different genera) date 17-22 n@ar. sequence of Building Blocks assumes that
cerebellar-cortical reorganization was ongoing seha before Proconsul fully evolved, and that the
species stabilized around our estimated date facdAsul of 19 mya.

The evolutionary emergence of religious capacitthengenus Homo relied upon the following
10 Building Blocks:

Building Block 1Sociality in all primates, 65 - 55 million yeargma

Building Block 2.Reorganization of the lateral-medial cerebelluntha anthropoid apes, Order
Primates, leading to modularity and increased agp8x store internal models, and, interconnedfivit
between the cerebellum and the association are#dseofeocortex [41]. The result was “intelligent
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behavior” and ability to innovate [41] [43]. We sins ability to innovate in science, art, andgign
of Homo sapiens

Building Block 3A basic ape model from the Miocene, beginning adoi9 million years ago, with
Proconsul, the first true ape.

Building Block 4 Realignment of the senses, with upgrades of visioth hearing on the line to
humans and some modern apes.

In some groups of the ancestral ape populatiomgivise to the genera Homo and Pan in Africa,
Building Blocks 5 - 9 emerge:

Building Block 5.Lengthening developmental trajectory or “secondalfriciality” and the
downregulation of aggression, 8 - 10 million yeags.

Building Block 6Greater social tolerance among adults, espeaidille feeding.

Building Block 7Further upgrades in intellect to help to managgession in the social group.

Building Block 8.Greater sensitivity emerges, both general seityitiin terms of heightened
awareness and preparation for action), and seigithat engages the emotions.

Building Block 9Biological foundations for culture emerge in artoes to both Homo (strongly)
and Pan (weakly). The first evidence for cultur@ur genus was irlomo habilis who made the first
stone tools found in the archaeological record.tel also likely characterized earlier, bipedal
Australopithecines, who did not have shaped-stoakttaditions, but probably used stones to butcher
Moral and religious capacities emerge relativelg la moral capacity ildomo erectusand religious
capacity inHomo sapiens

Building Block 10Moral capacity emerges Homo erectusl - 1.5 mya, after the species controls
fire and a learning context called “The “Human Headevelops. The reader is referred to the full
theoretical development of this model [32-33], whiacludes cognitive features that characterize
rudimentary morality and gives research findings $upport their presence. Phenotypic expression of
moral capacity irHomo erectugand later inHomo sapiensinclude all of the following at the same
time:

. A mental step both back and up

. An arbitration mechanism that operates along alitirae

An evaluation using a valence from good to bad

. A regretfully dispassionate reasoning

. A tentativeness in a mental balancing act

A sad rejection of “wantonness”

. A capacity for empathy with someone receiving mardgment
. The experience of a burden

Resolution on the part of the group

Hope and faith in the future on the part of theugro

Our model includes the emergence of religious agpat Homo sapiensstabilizing at around
120,000-130,000 years ago, according to studiegaiyular brain shape of fossil skulls [34-36]. S&ul
began to round in a manner typical of the more moteman species before this, by around 300,000
year ago, according to finds from Jebel Irhoud, &dop [23]. The human skull began to round in
response to the expansion of brain tissues bengatticularly the precuneus, part of the parieféis
9], but also due to the enlargement of the ceretyelind other underlying brain tissues [19]. In this
latter study, there is evidence that the cerebelas an important difference betwedomo sapiens
andHomo neanderthalensis

We understand “theological creativity” as part bé tdevelopment of religious capacity in
Homo sapienslone. Through time, theologies were shaped isangly by various cultures so that
they are consistent with other cultural themes. elwv, they maintain a remarkable number of
fundamental similarities cross-culturally, and desptheir differences, testify to a single

neurocognitive origin for religious capacity andedlogical creativity in our species. Our model
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includes the earlier emergence of moral capacitydmo erectusbut not religious capacity. Our view
is thatHomo erectusnay have had chanting, percussion, and storygelbat only inHomo sapiensgs
there music, a capacity enabled, again, by theupexcs in the modern human parietal lobes.
Furthermore, modern humans are the only ones te ldernally consistent and structured theories
about the relationships between humans and therrsatpeal. Religious and moral capacities are
usually intimately joined in modern humans, so wisatrue for moral capacity remains true for
religious capacity. Yet, even now, moral and religi capacities are separable, both theoretically an
practically, as many types of organizations invatweral thinking but are not specifically religious.

The fact that moral and religious capacities canctweceptually teased apart is particularly
important for our task related to atheism, i.egniifying mechanisms whereby religious capacitisfai
to form. If religious and moral capacities are sapk, moral capacity can be present without
necessarily its frequent conveyor (religious cagyacand that makes sense from what we know of the
modern atheist: They are “without God,” so to spdakt not necessarily without morality, as with
“ethical humanism.” Before we go on further to aedy the nature of religious capacity and its alesenc
let us first look at which Building Blocks suggesechanisms that might fail, and therefore produce
unbelief or atheism.

4. Mechanisms Wher eby Religious Capacity Can Fail to Form

We now use our evolutionary model as an analyfreahework to discover possible ways in which
religious capacity could fail to form.

Building Block 1: Primate Sociality

There are myriad ways in which social development affect a proclivity for unbelief or atheism.
Parents and family members may profess little faitithoose not to participate in religious actesti
The question then becomes whether an assumptiamioélief by a family member results from
inheritance, learning, or both (the nature/nurtguestion). More fundamental for the adult atheist
might be either an event that encouraged or signadelief, or a conscious choice — an intellectual
conclusion — that unbelief made the most sensen,Tthere would be a choice as to whether to accept
the social consequences of unbelief, especiallyafy are onerous. Unbelief would become a life
choice, like political party, and it would be shamm by others characterized by unbelief.

On one end of the sociality scale are individual® are developmentally delayed and not
intellectually capable of participating in the segis usual religious activities. This can resudt;
example, from a social anxiety disorder or a geneisorder along autism-schizophrenia scales that
prevents the more usual, mutually satisfying, affiecéve social communication. This also includes
some very intelligent individuals with severe awntiswho are disabled in terms of social
communication. Developmentally delayed and autistimans are usually not be able to comprehend
basic tenets of a religious creed, its logic, ethiiéfeway, or its supernatural beings. While sareeds
identify the disabled as “touched by the supermdtuthis appears to be a culturally fabricated
explanation, perhaps to soften a sense of hel@sssar fear. The analysis in this paper strongly
suggests that humans with very low intellect areelyaable to participate either socially or
intellectually in religious thinking or religiousfé. Indeed, their inability provides support fdret
heightened intellect needed for religious thinkith@t is found on the evolutionary line to modern
Homo sapiens

For our evolutionary model, we are reminded thigimis capacity tends to involve a person
with other people, in social groups and in whatewterals are required and whatever social events
mark the calendar. Religious capacity does noequiike sense except in a social context, as part of

social institution and support for it, and, as thsult of social learning. True, there is the lonenk
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worshipping by himself, but his doctrine and uspdilis rituals rely on a belief system fashioned by
others. We conclude that primate sociality — soand so fundamental to how we live our lives — is
sine qua norfor religious capacity. So, what of the humans viave no belief? They can be left
stranded socially, or they can be free to choos¢han social group in modern societies. That freedo
is appealing to some people who evidence unbélfeism does have the effect, especially where
there are other choices readily available, of ‘ifrgéan individual from some social strictures, Ioat

all.

Building Block 2: Primate Reorganization of the &i@l-medial Cerebellum

There are many different ways that intelligence a#fect unbelief or atheism. Many of those who
write on atheism make cogent arguments for athessm,it is clear that they have read on the subject
and want to communicate the reasons for their uefbahd that it is a valid choice. Atheism can take
on a proselytizing function for some people, whigmot unlike efforts to convert others to a raligs
belief system. Not unexpectedly, the more intetligiae unbeliever or the believer, the more elaieora
and convincing the argument.

On the other end of the intelligence scale are ldpveentally delayed individuals who are not
intellectually capable of meaningful participatimnmost religious activities. These individuals a#
able to comprehend basic tenets of a religiousdecrie logic, ethics, lifeway, or to interact wiits
supernatural beings in culturally prescribed wayst is a great deal to learn, and again, this tfyan
of material (especially in non-literate societigghvoral traditions) testifies to the need for &dstantial
amount of intelligence to remember and make sehgeath. It is important to remember that we refer
to intelligence within an evolutionary context. Téas a normal range of human intellect that is
required for most types of religious thinking. levassume that full intelligence comparable to ttday
modern humans has some relation to cerebellarg&aaation, then we conclude that there is some
minimum intelligence beneath which a species caengage in religious thinkingdomo erectusfor
example, probably did not have the cerebellum {berobrain organs) of modern humans (indeed it is
obvious from fossil skulls that the species did)nhand this may be related to a lack of religious
thinking. This is a preliminary contention on ouarp but one based on an increasing number of
findings from the modern sciences [32], [33].

We have often read authors (both those with belef those with unbelief) who complain that
religion removes the need to think and decide foeself. Religion is sometimes seen as the “easy
way,” i.e., to go along with everyone else in adicgpa theological interpretation. One simply does
what religious doctrine dictates. However, religidhinking and participation are not quite thatygin
— a notion that is a surprise to many. Religioecppts take considerable thought to follow judisigu
True, religious beliefs can be “faked” but it talkegreat deal of energy to lead a completely fédke |
One corollary is true: If one finds that unbeligthe only tenable choice, that choice can have-taH
severe social consequences. Choosing unbeliefsengewhat risky option, again underscoring the
social foundation of religious capacity and itsygipal function in supporting the social group.

Building Blocks 3 and 4: Our Basic Ape Model; aBétter Vision and Hearing

Religious capacity is dependent upon the type ahmalian model we came from. The characteristics
of our ancient ape ancestors were critical for wéagntually emerges in our species as religious
capacity. For our evolutionary model, we can seenfprimatology studies [14] that apes must have
already been evolving in the directions that humaaosld assume in part, change in part, and use in
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their own way. Therefore, it is useful to look eafures of all apes, especially in modern apesy ake
often called “relics” of a large and widespread gapons of apes that were plentiful in the Miocene

Apes are large, they develop slowly, they havebbains, and they are demonstrative, at times.
They are also fundamentally social, they live ioops, and child-rearing is lengthy and intense,
forming bonds that last for years. Apes also haveail, which requires flexible and strong limbsdan
torso to stabilize movement and sitting. Those ireguents are all retained by humans, who are
flexible, demonstrative (at times), intelligentdaiorm deeply emotional bonds with other humans.

Humans who have no religious beliefs inherit adish traits, as do humans who have religious
beliefs. We would not distinguish humans with urdfedn the basis of most of these features. We find
few mechanisms that would cause religious capa&gifgil to form, unless it is a fundamental failune
ontogeny in the development of sociality, intellige, or ability to form emotional bonds with other
people. Those incapacities could contribute toistheor unbelief — or vary with it — because of the
social and often emotional nature of so much, lotiiail, of religious experience.

We see the ape demonstrative tendency as fullyraeng with many religious behaviors,
especially for religious leaders but also for faleys. Our improved vision and hearing make
participation in religious activities substantiaftyore intense. For example, human senses aredully
play in what we would term “numinous experiencedttbccurs so often in a variety of guises in most,
if not all, religions. To the extent that improvegnses heighten numinous experience, we conclatle th
heightened senses could support the emergenckgibus capacity.

Building Blocks 5 and 6: Lengthened
Developmental Trajectory; and Social Tolerance duks

During its lengthy evolutionary emergence, religi@apacity depended on sociality in its basic fofm
living in troops (later groups or bands). It alsepdnded on cooperative social activities of gronips
adults and helping others with tasks of a physicanhtellectual nature. Complex social participattny
adults would not be possible with an aggressiventation like that of modern chimpanzee. Religious
activities often involve bringing other adults ao$n order to prepare for or take part in rituédsich
lessons, and render assistance. Young anthropes] Bge many immature mammals, socialize easily,
so they are naturally accepted and included, betrvadulthood is reached, this easiness is uncommon.

For our evolutionary model, changes had to occuh#éomore generally aggressive stance of
adult great apes, or religious capacity could raaxtehemerged. While ape juveniles play freely, adult
apes tend not to socialize quite so much or sdyeagih the exception of bonobos [20]. Our view is
that their ancestors must have developed a padaigh-regulation of aggression, as in groups legadin
to humans. We hypothesize that a less aggressiuesygle of interaction was achieved by extending
juvenile socialization into adulthood, accordingattdomestication” syndrome or suite of changed wel
outlined in other animals [20]. Modern apes shovai@ety of adult personalities and social stylespf
the more aggressive chimpanzees to the more docitebos. Gorillas fall somewhere in between,
although they can be aggressive when provokedamshe rest, including the derivative human. Still,
the level of cooperation achieved by adult human®i seen in any other mammals.

Before the genera Homo and Pan diverged, othergelsawere happening to ancient Miocene
apes that humans have inherited and accentuatey. ifittolved a lengthening of the developmental
life cycle, so that individuals matured more sloyyere dependent for longer as juveniles, and adult
had greater longevity. The pattern is called, “selewy altriciality,” implying a secondary and a ¢
period of dependence (primary altriciality being katth). Childhood lengthened and adolescence
emerged, when before, there had simply been two gagaps, the young and the adults. We
hypothesize that, along with this lengthening mation, some features of immature apes were retained
into adulthood, especially the social toleranceotifers and a behavior profile that encouraged it.

Above, we even likened it to the profile for domested animals. In general, some ancient apes
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became more tolerant as adults, with the possdsilibpening up for cooperative group activities tha
emphasized interaction and heightened emotionarexe. All of this would not be possible if some
ancient apes had not evolved to mature more slatttya changed temperament.

How does this emergence help us to examine athaishunbelief in later humans? The answer
may again come down to conformity and risk. We begisee how the social exclusion of atheists may
be something anticipated by them and, if necessadgrated. In other words, unbelief carries
implications about sociality, tolerance, and coafien. To choose disbelief requires some risk
because of the possible exclusion of the athedsht §ome or all social roles and activities. We &3¢9
that individuals with unbelief come to understahid tisk and decide to either tolerate it or notlded,
people who profess unbelief in the modern worldtaking a stand, which separates them from others
who profess belief [30], [31]. To carve out a plédgeoneself that is separate runs contrary to nany
the evolutionary social changes underlying religicapacity. Humans with unbelief naturally separate
themselves from humans with religious capacityhigirtnon-conformity alone.

Building Blocks 7 and 8: Further Upgrades
in Intelligence to Manage Aggression; and Greatenstivity

When tolerance among anthropoid adults increagedpghe complexities of social life. This puts a
premium on sensitivity, both a type of sensitiuthat is connected to the network of emotion cerniters
the brain, and a type of sensitivity that is nohich is likened more to a type of awareness and
readiness for action. Two types of sensitivity halready been connected to genomic segments, and
scientists anticipate that there will be many ngeges that affect sensitivity in the future [4], [B5],

[44], [45].

Social sensitivity in humans is a complex charastier whose genomic underpinnings are
multiple, some known and some unknown. There iatglef room for failure in the mechanisms and
pathways that guide social life, as well as frawicactivation at multiple levels and perhaps, thololal
loops and sequences that involve decision makidgadditional aspects of primate sociality.

Building Blocks 9 and 10: Biological Basis
for Culture Emerges; and Then, Moral Capacity

In the ancient apes that eventually gave rise@ditiman and chimpanzee lines, around 8 to 10 millio
years ago, a cognitive capacity for culture ar@selay, we see culture only weakly in the chimpaszee
and bonobos, but very strongly in humans. Cultardifferent from sociality, which characterizes all
primates in many different configurations. Sociaig about group life — how it is configured, how
dominance and nurturing are provided, and the dsdupctioning as a unit in provisioning themselves
and defense from predators. It is said that sqriaiate groups evolve as a group, and while indiaid
members are the ones to convey the group’s gendi@m® is much truth to the notion that the graup
the adaptive unit for evolution.

This changes things and sets the stage for thegemee of a trait that strengthens the group
even more. Cultural capacity is biological, buttare itself is learned, passed on within the greaunal
because it is largely a cognitive trait, opens wibe possibility for cultural differences between
groups, even if they sometimes interbreed. Cultare change over time, while new technologies are
crafted, refined, and then discarded, and new mstemerge to define the group’s identity. Its
succession is not, itself, generally dependent emetics, although we are learning more and more
about culture-biology loops where the two adapsiystems affect each other.

Culture is learned by the young at a time when they receptive. To the child, it appears
natural, and they are unaware of learning mucht.oft ialso takes attention by older individuals,

purposeful teaching and learning, and thereforducalis highly dependent on the lengthened
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developmental trajectory described above, and oly @ad long-lasting bonds between individual
members of a troop — eventually, a human groupe d¢imne line to modern humans diverged around 6-7
million years ago. It was not until around 3 milligears ago that the genus Homo emerged. By around
2 mya,Homo erectugmerged — fully bipedal, with a fully developedrst tool tradition that changed
gradually. By about 1.5 mydomo erectushad learned to control fire, if the latest remaifidire
making from Wonderwerk Cave in South Africa conérta hold [5].

It is in the specieBlomo erectushat we propose moral capacity first arose andpesgetuated
culturally in a learning context we call “The HumBearth” [32]. Fundamentally, moral capacity is a
cognitive trait that is a biologically based fatyilfor decision making based on neuronally encoded
values [36]. Its phenotypic expression varies widblt not as widely as often assumed, because ther
are broad cognitive similarities in the adjudicatiof different moral systems. For morality and most
aspects of human life, culture defines what is r@ad not real, right and wrong, desirable and
undesirable, for specific groups of humans. Tha¢giseveral good clues about atheism, or the ailur
to form religious capacity in modern humans.

Religious thinking is a biological trait that usesltural capacity to define cosmologies, to
populate supernatural spaces, and importantlypéciy behavioral rules in the form of ethics. We
have speculated that ethics derive, in generah fideal characteristics of supernatural beings.irThe
qualities become guidelines for behavior to whicimans can aspire. In many ways, the atheist could
be defined as rejecting certain basic aspectsetiiitural belief system held by people in his gbci
group. The questions remain: Is this an intelldathaice, part of a biological trait that fails flarm, or
both?

We do not interpret cultural capacity, moral capaar the later, religious capacity, strictly as
“adaptations” because there are strong indicatiloaisrandom genetic drift in small groups of aped a
hominins may well have influenced the retainmenttraits, in addition to natural selection. In
particular, there is an absence of many “selediveeps” in the human genome and the presence of
much “neutral” material [21], [24]. Genetic drifs imuch stronger than natural selection in small
groups, so the effects of natural selection werap#med. Genetic drift is a random, not a directiona
force, and was probably an important factor ineéhgergence of the special neurocognitive traits that
make humans so special. We propose that cultupalotty probably arose in small groups of late apes
or early humans, and remained because the grougsisatated, and natural selection was weak. The
trait may have arisen more than once and may na been immediately beneficial. It could even have
been “slightly deleterious” — the term now used ti@its that remained in the human genome and
caused some damage, but not too much, or, in anetiveonment, became beneficial.

Cultural capacity and the much later religious céyaemerged initially by chance, were
retained, and later became useful to the socialpyrth is possible that religious capacity was iretd
because it had features that were physically agdhodogically pleasing to humans. For early humans
who were beginning to shoulder the burden of setifaness, any altered state of consciousness might
have had an appeal. By the timeHidmo erectuswho hypothetically enjoyed a rudimentary morality
and moral adjudication with the characteristicgetisabove, it is very likely that the human lineswa
beginning to view its place in the universe (howeti&t was conceived) and responsibilities to the
social group were taking on moral dimensions. Reizngg these moral aspects of group behavior can
be a heavy burden. Our contention is that this dmundas, and remains, easedHamo sapiendy
religious capacity.

How can this inform our view of unbelief? It sugtgethat the atheist or agnostic has escaped
the burdens of self-consciousness and found suppuat can substitute for religious behavior asd it
expression. Another possibility is that the burdeborne entirely by science and the human intellec
This possibility forms an important part of the read literature on atheism. What is noteworthy to us
is that, for the most part, the argument is nopéeld by many humans, at least yet. If religiousacéy

is the biological trait we identify, then it willboomme under enormous selection pressure in the modern
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world, with its billions of humans. It is on largepulations like the world (and soon off-worldly)
human populations of today that natural selectidhexert a newly strengthened influence. How will
religious capacity fare after those pressures? Miiljious capacity be genetically wiped out, oH i
remain standing? Or, will it become something else?

5. Who Arethe Humansin Whom Religious Capacity Failsto Form?

We have examined developments — biological innowati— that were foundational to religious
capacity. We have speculated on reasons it mayofédrm in some living humans. We conclude that
religious capacity requires a basic sociality, bigo special senses and sensitivities that enhance
sociality and allow adults to approach each otiner gather in groups for religious purposes. We have
discovered that religious capacity entails goodliigience (from an evolutionary viewpoint), andttha
both sociality and intelligence are especially imaot for religious leaders. We conclude that any
developmental problem that might impact social ed communication, or that severely limits
intelligence, can well give rise to religious caipds “failure to form.”

We have also mentioned that religious and morglaciies involve intellectual decision-
making capacities, and we have noted that many mdae@mans make a choice to adopt atheism or
agnosticism for rational reasons. They know, urtdads and appreciate social life, but are
intellectually convinced that atheism is the riglath. They can work well in groups, and sometimes
stand out for their leadership. They tend to bdatlycaware, but simply choose another system of
belief. Atheists who write of their “conversion” tmbelief, or atheists whose goal is to be “freé” o
religious thinking and experience, are generallthis group. Their belief system makes an intellatct
statement and a life style choice. We note thaosiirs and atheists sometimes appear in variotessta
of indecision. This can be a very large numbereafgde, which varies from society to society, anthwi
stage in the human life cycle. Many young peoplestjon the religious and political beliefs of their
parents. Is this a failure of religious capacitydom? We believe not. We see it as a stage indtion,
where individuals consider the consequences of theolvement, and make a decision for belief or
unbelief.

On the opposite end of the decision-making spettie next mention a small percentage of
humans who do not have moral capacity, and thezefdigious capacity, at all. They have no “moral
compass,” and no decision-making apparatus thgtsh& define “right” from “wrong.” These
individuals can appear oddly out of tune to oth&hen, for example, it comes to events that cause
others to be squeamish, such as the killing of alsrfor no worthwhile purpose, or torture. They may
find religious thinking beyond their ability, althgh they can appear quite intelligent in other ways
and live among others and even participate in iliy activities. Still, they are often in an uneasy
alliance, and others tend to sense their disjuactadividuals without a moral compass can be aware
of it and good at hiding it. They tend not to hareinterest in religious thought or experience epxc
for self-serving reasons.

We are left with questions about why some individughoose to withdraw from religious
participation, and why others remain fully comndtte it. In the past century, in many modern and
developing societies, we have seen the rise ofi@enede for many females to withdraw from religious
institutions, and it is seated in the traditionapects of religious doctrine that they deem sexist,
discriminatory, and even cruel. Yet, other womertipi@ate in religious activities and try to change
rules from within. Socioeconomic factors can alegust as strong as gender in encouraging others to
leave a religious institution or stay with it. Arstill, when all of the demographic factors are
considered, we are not sure we understand why someans have belief and others have unbelief.

Let us turn our questions about atheism and asibaarse question. Instead of examining why
atheists choose to relinquish religious experiemperhaps we should examine why others choose

religion. Can a model of the evolution of religiocapacity and knowledge of cognitive science and
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genomics shed any light on why religious thinkimgl @xperience are sought? This approach may lead
us closer to an understanding of why religious cepacan fail to form or not form fully. We are
looking for some essential feature or featuresleievers want or need, which traces back totecati
evolutionary development on the human line. Oudwianary “Building Blocks” explain a sequential
foundation for religious capacity, and where it egimom biologically. Now, we are required to explai
how — or what — keeps it going. Why do more peoypieeave religion and opt for atheism, or at least
agnosticism?

6. Origins of the Numinous and Its M odern Function in the Genus Homo

If we examine the features of ancient apes thatthbadhange in order for religious capacity to flowe
millions of years later on the human line, we mayfa clue that will help to explain humans’
continued capacity and desire to experience relgithinking. It is not enough to call religious
thinking a “biological trait,” which it is. Howevethere is a choice concerning the expression atf th
cognitive trait, as there is with, for example,dieg. This ability to decide can lead to some husnan
opting out, at whatever level of political and sbadevelopment they exist, from tribal to modern
nation-state. We search for something new and ap#wt came with the human evolutionary line,
which goes far in explaining why some humans stesitif adhere to a life in which religious thinking
Is important. What keeps it going?

An analysis of atheism as a failure to form hasxpectedly led to conclusions about religious
capacity’s fundamental nature, why it has been essgfal in supporting the social group, and why it
has become so bound up with social control. Whellistedl the evolutionary upgrades that occurred in
some groups of late Miocene apes, we included ivgarsenses, especially in vision and hearing. We
also noted how these senses came to heighten pleeience of modern humans in religious activities
and to make their experience more intense, anadnmesway, more satisfying. We also described a
tendency for a demonstrative quality in ape behlrafiom time to time, and found it fully congruent
with many religious and artistic behaviors in thg@scendants. Religious activities involving thesss
range from the very active, loud, and dramatich® quiet, thoughtful, and subtle. To the exteat th
improved senses today heighten the experienceligiotes participation and lead to what some have
labeled “a numinous state,” we conclude that thightened senses emerging in some ancient apes
could have supported the evolution of religiousazdy, and perhaps, helped to keep it going in the
lives of humans.

The observation of a connection between typesmdesethat were upgraded on the human line,
and continued capacity and desire for religiousking may be a new type of observation, but the
observation that the numinous is important is sunelt new. Still, our goal is to understand religio
capacity’s failure to form, and in biologically @éetined senses we may find a clue. Where these
senses are not present, or not finely tuned, @iesence could help to explain atheism. Those who
choose atheism may not achieve a sensory “higm freligion, and therefore choose unbelief because
of the long-researched “costs” associated withgialis participation. When questioned, the humans
who believe in the supernatural repeatedly refenqmeriencing something like “numinous experience”
as one of religion’s main attractions. We add odéiteonal and very important factor. Individuals on
the human line, at least from the timekdmo erectug13], had a daily model of the numinous to
which they could point — dreaming.

We have crafted our contention very carefully, lseafor some scholars, the “numinous” is
non-sensory, non-rational, and not detectible bgnee, i.e., it is a “non-sensory feeling” [28].el'h
latter could be called an oxymoron, and indeed aleete it is. While some altered mental states may
seem divorced from sensory experience (like dregntiallucinations, and drug states, to name a few),
we understand the human body to be the interfattetive outside world. Sensory experiences based in

the environment are coded in the human nervousmsystven if they come to be interpreted differently
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later. We do not believe that the notion of “numiscexperience” needs to be, or indeed can be,
separated from the human senses. Therefore, wettbdluman senses as a model for numinous
experience. Often, sensory terms are all that herhawe to describe the numinous.

The notion that experiencing the numinous is seépamitside the self, and that the individual
experiences it as “ganz Andere” [German, compleddfgrent] or “wholly other” is a very appealing
idea that, in its error, manages to capture mudhefppeal of religious experience: It takes #rs@n
somewhere that he or she usually does not go. derstanding the appeal of the numinous, we come
to see that it is seated in normal human sensatiwisare derived from the experiences of the human
body [27], but that the numinous often comes toiriderpreted as supernatural. Why would the
experience of a mental state called “numinous” bewsdely appealing, become so culturally
meaningful, and why is it connected so easily ®dhpernatural — worldwide?

For the atheist, there must be a fault in the failhg progression. Either the atheist does not
experience the numinous, does not want to, findtoat frightening, does not find it culturally
meaningful, or does not connect it to the superaatérurthermore, the atheist surely has difficulty
with religion’s unfailing support for the socialayp and especially, its connections to social @ntr
Let us take a closer look at the concept of theinaos, and how it strikes scholars and the devout,
alike.

Rudolf Otto, who helped to popularize the concefpthe “numinous” [28], believes that it
cannot be defined in terms of other experiencesfitts that it is not perceptible by human reason,
and it is a mystery both terrifying and fascinatjngysterium tremendum et fascinpffy. In The Idea
of the Holy Otto writes:

The feeling of it may at times come sweeping likgeatle tide pervading the mind with a

tranquil mood of deepest worship. It may pass awera more set and lasting attitude of the
soul, continuing, as it were, thrillingly vibranhé resonant, until at last it dies away and the
soul resumes its “profane,” non-religious mood wérgday experience... It has its crude,
barbaric antecedents and early manifestationsagauh it may be developed into something
beautiful and pure and glorious. It may become lluished, trembling, and speechless
humility of the creature in the presence of — whmmwhat? In the presence of that which is a
Mystery inexpressible and above all creatures [2].

From an evolutionary perspective, the following dsmare particularly important: “It has its crude,
barbaric antecedents and early manifestations...’s&tege the origins of the numinous in upgraded
human senses. We ask: When and how did the numéroasge as a mental state that members of our
genus Homo could enjoy and in which they could Sothce and relief? It may have begun at the time
of Homo erectusin a context we call “The Human Hearth,” wherd@mo erectuvand met around a
campfire to recount stories (in a language that masyet fully grammatical according to some, and
fully grammatical, according to others). They digeed the right and wrong of the day, and first
conceived of a supernatural spirit [32-33]. Is twden the numinous began to be appreciated? Perhaps
or perhaps it had to wait for the larger capacitghe Homo sapiensprain, especially portions of the
parietal lobes and the precuneus, whose partiacteation is known to cause dream-like states.
According to research, the modern precuneus coelldapable of manipulating counterfactual places
and beings. Religious thinking could not exist withthe expanded precuneus of our species. $till, t
follow the logic of evolutionary science, it almostirely began with antecedents we can begin to
identify now.
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7. Conclusions

We have worked our way through the biological orsgof religious capacity, and we have searched for
antecedents of present-day types of thought anditeed. We first asked how religious capacity
formed, and then speculated on how it could “failform” and lead to atheism or unbelief. We
identified some types of humans in whom religioapacity does not develop, take hold, and emerge
according to cultural motifs of the person’s sogiddowever, we still could not identify, at firdhe
feature that “failed to form.” Therefore, insteadagking why and how religious capacity could tail
form, we asked the obverse: What keeps it goingy Whhumans not all simply relinquish religion
and all its strictures, and take up a life of urdf@lIn the progression we sketched earlier, wd &h
types of evolutionary innovations that led to rigigs capacity, from a downregulation of aggressmn

an upgrade in social sensitivity. The changeseénsmses were simply noted as important becauge the
help to make religious group activities so meanihglith songs, chants, lighting, shadows, and the
drama of religious ritual. We searched and foureldbemingly, only vaguely important upgrades in
the senses. That suggested some change in the $kasenight give humans motivation to come back
to religious thinking, time and again. It had to dmmething that relied on evolutionary changes but
gave them motivation, now and into the future.

We had to go further. In our focus here on the manus, we slip from direct sensory experience
to sensory experience that is not, ostensibly,hef world. That is the “theory” embedded in the
“theology.” The fact that it is indeed of this wirtan be logically set aside by believers becatigs o
appeal. In the course of religious worship, theshigppers do not care. Religious doctrine and ritual
make the other-worldly, real. Recall, culture defirwhat is real and not real, and it accomplishiss t
through religion and other institutions. The numisacombines known sensory experiences into a
jumble of vague feelings that lose their comparigith mundane human life. The numinous provides
an altered state of consciousness that can beg sasight, obtained, and left behind when a religiou
activity ends. There is no need for drugs, althodiglgs are often used in religious rituals. Theraa
need for extremity or pain to achieve a halloweatestThe numinous is its own, low-level, sensory
“high” and it forms an important part of the ba$s why many humans participate in prayer,
offerings, services, music, singing and chanting.

If desired, atheists and agnostics can find theinons in nature, as did Ursula Goodenough in
The Sacred Depths of Natufg8]. On the other end of the intensity scale,iAlVoffler, in Future
Shock[46], foresees an entire industry of “Experiencakigrs,” while the manufacturing and service
industries fade away. “Experience” will be a comityptike all others — planned, exquisitely packaged
and delivered, and often completely simulated. Wiioyld this be the industry Toffler foresaw — other
than the fact that even in 1970, it had alreadyheg form?

What do we have now that meets those needs? We drgvenusic, science, and we have
religion. In mankind’s long progression from hisgims among the ancient apes of Africa, he has
sought release, amusement, delight, and escapetlieself-consciousness that evolution handed him.
It is a heavy burden, to see oneself on a timelio&now of one’s ultimate demise, to realize that
mistakes can be made that hurt others, and tangijliaccept the ultimate control of the social grou
All of this is a burden that needs healing. We apecies were dealt a heavy blow. We know right
from wrong. We live self-consciously and tentativednd we relish the experiences that can shoulder
part of that burden just a little bit of our time Barth.

8. Epilogue

Not surprisingly, the two authors have differentgpectives in light of the analysis in this pag@ne,
an anthropologist, is probably closest to an agooatthough she has experienced the numinous in

religious services. The other, an astronomer [ad &latholic priest, sees “crossing over” to a bafie
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the numinous as “a gift.” In spite of these twowelifferent perspectives, it is interesting thag¢ th
analysis stands.
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Notes

1. We specify “adult” behavior and cognition becausanyn children cannot always distinguish between a@ntand
reality. Since religious experience sometimes imeplaltered states of consciousness that mix rehluareal, conscious
and unconscious, dream and wakefulness, we belieig reasonable to specify that only adult humaxperience
“religious thinking”. Of course, children can begdia learn about religion early, and practice religi activities, but
religious thinking is a domain primarily for adults
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