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ABSTRACT

A model is presented of the mind of free livingraals, expressing evolved normal behavior,
and the steps between such minds and the constimals of people. Animals recognize each
other and changes in surroundings. This requiressources of information, from memory and
the senses with a comparitor. Constantly compaaihgensory input with memories requires
memories organized into maps that allow any chaodee detected. Change elicits an Orienting
Response, a moment of high attention, emotionniegrand decisions. Awareness involves
monitoring and ORs, but living only in the presefttese OR moments are stretched in emotion,
hunting, interaction and exploration. They are 8nclsest to consciousness, but memories are
restricted to immediate situations. Acquiring sttlfing required full access to memory
models, of places, social relationships and stongth the ability to examine these models for
planning behavior and social interactions. A madetieveloped of relations between feelings
and specialization of behavior. Attention to detasl central to consciousness.

Key Words. attention, behavior specialization, consciousnessptions, evolution, functions,
monitoring, recognition, social relationships.

An ethologist can see the organization of behawianatural contexts where evolved functions
may become apparent. The origins of our brainsmamdis are in gregarious animals, seen best
through their functional behavior. My picture ofetimind was built in the many hours spent
quietly watching, with time to build a model of whaas happening. The picture is
complemented by the observations of ethologistkiwgrwith many other species, from birds to
primates.

Animals receive pictures on their retinas of evecgne they pass. These pictures are then
transferred to the brain, the visual cortex, wheme and presumably other animals ‘see’
something very similar as an image constructechbybrain. We and animals have a central skill
of specializing attention, an attendor, by whicihnaals can attend to that whole mental image or
any small details in it, for essential signs ofdaw danger may lie in those details. The brain has
created the image so effectively that we think we seeing surroundings, not an image quite
separate from the surroundings. Within our mindyse; the ability of an attendor to direct
attention to any detail of that mental image isk#él ghat | believe is central to understanding
consciousness. That attendor also controls thee@ttin of eye orientation, allowing animals to
consciously look at details within or extend thedi without understanding how.
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We and animals can also recognize anything we @edetect any change since we saw that
familiar scene yesterday. Recognition and deteatimgnge is impossible without two images,
one directly from the visual senses and one bysscte an image from memory of the same
scene, object or individual we saw and memorizedipusly. A comparator to compare the two
images allows us to recognize or detect any chahdetail. This process requires that the image
sensed becomes the key to elicit automatic retrie¥ahe exact memorized image stored
yesterday for active comparison. If there is nongjea the comparison is discarded because the
images of the next saccade and scene are alreadin@rfor comparison. The comparison
doesn’'t need remembering — short term memory igjte. But yesterday’s memories can be
updated, replaced by today’s. This monitoring psscis endless and ongoing. Without it there
could be no recognition of anything, no detectidrclmange, no detection of or recognition of
what psychologists call ‘stimuli’.

Every ethologist has seen the result of changectiete a tree branch has blown down across a
familiar path or a potential predator appears @ dénsed image. The animal stops, alert with
high attention, presumably examining the changehencomparator. If in a group, they might
gather closely, alert. If a predator, is it huntimgsting or grooming? This is an Orienting
Response (OR), a moment of high attention, emarhlearning. You have a similar OR when
returning home after a partner has rearranged $omiture. There is immediately a halt with an
OR, that moment of full attention, feelings andlgsia, learning of the new, and a decision for
the next action. Memories of other such changegeairgved. In that OR you notice furniture
moved, and perhaps a chair moved out; how can gelsemething missing except by reference
to yesterday'’s picture of the room? Other issueg Ipeeelicited, feelings of irritation since this is
happening too frequently or one’s favorite chaimieved. To decide on the next movement is a
‘what to do’ decision, a goal must be chosen. Weosk the goal consciously, but do animals
also need a moment of consciousness in the OR &ight of a potential predator? Memories of
previous experiences and emotions at this momentdudoe relevant and important. They too
must then decide on their next movement. They naage decisions for millions of years.

The fallen branch loses its OR within a week, ithabituated and quickly becomes the new
image in memory. Potential predators are not easibituated. | have seen ORs retained without
change for a week, until | moved away. What happenthese later ORs with no predator

present? Has the place become dangerous? Is miaik leng learned, more easily to detect

predators?

Choosing what to do next seems conscious; therosgbmusly planning the next movement to
that goal is planning a future, however brief. Bobvement can’t be planned without a “to
where?” Can this be answered without referencehéo nmhaps of these surroundings held in
memory? Attention must remain on that dangeriddhtlis chosen, a familiar path might give an
advantage over the predator.

Anyone who has watched animals has seen suchisitsatWhat | have described is an
awareness system, general throughout mammals add. liixcept for the OR, it needs no
consciousness, but is probably the first step tomg path towards human consciousness. The
philosopher of science, Daniel Dennett in 1991 deed it as ‘the unconscious driving
experience’. For much of our lives we too walk give around familiar places, aware and
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monitoring, but, without an OR, remembering almosthing about our trip. There is no real
consciousness. We, like animals, are living onlyhi@ present, dealing with the images as they
arrive, paying increased attention and remembeomy when change is detected, but every
change must be then learned and mental maps upfateidmorrow. Some ORs precede
immediate and dramatic changes in behavior, fliglobviously one, but a ‘where to’ is needed.

My best account of planning behavior to achievéa@sen goal comes from Miller, Pribram and
Galanter, (1960). They suggest that to do anythiogstop work and have a cup of coffee
requires a plan for the future behavior, to stamdto take several steps, change direction to enter
the kitchen, pick up the jug and fill it by turninlge water on, waiting, then off, then switching
etc etc etc. You get the coffee but there are aditmth component movements nested
hierarchically. You monitored them all. And of cear the coffee was itself part of writing your
book. The significance of this digression is thaaking that plan un- or semi-consciously
involved fitting you and your behavior into the m® and arrangement of your house. You can’t
make behavioral plans without referring to that rnamed model of your house, fitting you and
each part of the plan into your mental model ofnjmause. Then your attendor must monitor the
process unconsciously, modifying any step, findimg missing sugar etc. The plan made, you
get up and make that coffee. For most behaviorda&con the goal may be conscious, but the
planning details and the ongoing monitoring, moatigonscious.

Our ancestors were arboreal. They had no simpledtmensional house to walk through to get a
meal. Every movement needed plans through a makeanthes. The plans they made to move
somewhere were always through a complex array aridbres, a model of which was stored in
their memories. It had to be if they were to rac&kly in an emergency. Every day as they
moved through this world, they were comparing etleng they saw, and thus moved through,
with the pictures they had made yesterday — orniestk. Change detection was essential. That
python or broken branch could turn up anywhere. alé other animals amhange detecting
organisms Our memories are maps or models of our worldgh K2007) describes similar
complex mental models in human minds.

One component of this memorized model of the wartslind them is always a mental model of
self, their weight, the distance they could jumpuld they fit into this space, how long were
those arms, or legs, how each leg must be raisstefoover a log, where and what shape was
that head and mouth for fighting and eating, whaatld fit into the mouth and what could not?
Plans could only be made by integrating that mantadel of self within and through the mental
maps of the immediate surroundings. The attenderdhaays had freedom to move that self
through the mental model of surroundings; behapians could not be built without a self.
Decisions not integrating self were meaningless.

My point is that those mental images or modelshefworld they moved self through daily were
always available and essential; always the imagegpared were the latest, sometimes required
urgently, always updating with any change foundery\OR ended with decisions, innumerable
decisions, eons before any human consciousnesgpnrgasnt. These mental models were the
context for any new behavior being planned, constjoor subconsciously. Mental models of
places included danger, security, experience. e functional and natural selection cares for
nothing but function. Perhaps for animals during @R, there were some moments of
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consciousness? But a known world was an expectettl w predictable world, changing life
from a tactical to a strategic existence.

When a new fruiting tree was discovered, gettingredhdemanded a new path to be planned.
When chased out of familiar range, new and unfam#ipaces had to be explored. Is exploration
like an extended OR? There must be extended peobbgh attention and learning, knowing
and attending carefully where potential dangershinigrk. We know there is spatial learning,
since animals move into new spaces, explore, tlegg guickly arrange their daily cycle of
activities into selected places for the daily cyaleesting, sleeping, feeding, body care etc. They
have created new functional mental maps of theeplét time, experiences and emotions
become attached to the maps of every place.

Plans for behavior may be for a future of a minm@ny hours or even days. The males of a
chimp troop may set off to hunt a monkey — lasanigw hours. A bird may build a nest taking
several days. Jane Goodall, in a film, “The Babooh&ombe”, showed the arrival of a large
male, remaining outside her troop for days; it fijnenade its move to join, fighting senior males
and winning, then approaching the alpha male, stiimgiappropriately and then joining the
troop. Had the male spent those days observingitd B mental map of the hierarchy of social
relationships within the troop before joining? Thkn covered several days and included
knowledge of that hierarchy. Of course such plaesevised and modified throughout, but so is
the process of making that cup of coffee.

There are many modern books on the organizatiobrahs, but none allow me to see the
organization of behavior within its environment.tX&hris Frith (2007) presented an account of
an exciting mental model of the outside world, withability to predict ongoing behavior, a rare
treat among books on brain and behavior. To ush suadels, | also see it as essential that
animals need some attendor, directing the brampgrate semiconsciously while aware, then in
an OR, consciously examining details in sensorytnghen making decisions relating to that
input, to find food and avoid predators. There meled command centre, part of a mind. This
mind needed immediate access to all informatioiviag from the senses with an attendor to
examine this information constantly for relevancdoed sources, danger, suitable sites for
shelter or resting, and for gregarious animalstadise from neighbors. It also had to have all
details of its host, the individual's body. Thelkmsvere never to deal with the environment, but
to fit that body and all its functions into anddbgh the environment. Function demanded the
total integration of body and surroundings. Thaerador had also to control the sense organs
automatically, redirecting eyes, ears and noseshere extra information was needed. It was
this attendor that ‘looked at’ the mental pictuhe teyes were delivering and the brain was
reconstructing. In an OR, the attendor functiorthie mind had to have access to memorized
images of yesterday’'s scenes, previous relevargreqres, and the ability to make decisions,
choose goals, behavior plans and order their dglidethen needed the ability to monitor the
progress of the plans, modifying them as detaiievant information arrived, for example, the
need to step over an obstacle. In ordinary livinghe present moment, it was that attendor
‘looking at’ the pictures the eyes and other semga® delivering, moment by moment, stepping
over logs, but not conscious of the endless comgdhem with memories of yesterdays images
— normal awareness. Dennett (1991) described tbdeiof a mind overlooking a ‘Cartesian
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theater'. He though the model inadequate, | belieessential. | have included a mental model
of a physical self, which he does not.

| see that attendor/mind command centre as theestubj natural selection, for it alone dealt
with every functional behavior; it demanded that train evolved to provide both a mind and
every function that mind needed to control by deass, leaving the brain to quietly and
subconsciously deliver every service required, ilgavas much as possible to occur
automatically, an unconscious system. The animasiid need to ‘know’ how it detects change
or recognizes by a comparison system any moreitmeeds to actively control its heart beating.
The amount of information its sensory and compasysfems are handling is stupendous. Yet
the animal ‘sees’ images of where it is, its newib their ranks and locations, but all is
expected, familiar — until a change occurs. Modgtlyves in an expected world, aware but not
conscious. The same awareness system operatel $ocial organization; presumably spatial
and social environments use the same awarenessomiogiOR/deciding system.

In an expected world, animals need only awaren&be Orienting Response had to be
‘invented’ to deal with the unexpected. That OR wasatral to functional living, a triumph of
evolution. Is it where the first moments of consisioess evolved, attending to the details of any
change or recognition? Those moments were critccéife, at the heart of survival. | see those
moments being stretched for learning new range®oial situations during exploration, and for
hunting, fighting or playing where quick analysiadaresponses were needed. Yet these
situations still only needed memories of directevahce to the immediate situation. The
centrality of attention, the need for consciouseascto experience, memories and emotions, the
need to decide and make new goals for living aratwilatural selection provided for dealing
with problems. Where better to look for an existegg of talents to modify further into a human
consciousness when this became a functional regairt?

Animals live in societies. Birds sing every mornirike the surroundings, they are sensed,
recognized as familiar, habituated, expected, amtddifferent from yesterday. We call them
communication, signals, but they are merely pathefsocial environment of every animal. The
cock crows, the lion roars, the wolf howls and nsaitk territory by scent. Monitoring reports to
others that ‘nothing has changed, today is as rgeste so the monitoring minds decide to
‘ignore’ them. They are signals without responsegected information, just environment. |
define environment aghat part of surroundings that are learned, habted in which change
can be detectedThis covers any component of surroundings meaningfthe species, social or
spatial. (People have become a group-making spdoi@sing groups to extend the range of our
environments, to monitor weather, earthquakes ahdcomrse our borders, and set up
communication to share the ORs for any change tetéc this vast human environment.)

The important point is that animals live in socarlds, created by forming social relationships
with each other, even simple ones that create dammoin hierarchies or territories. Social
relationships are central to social life and stadeieties because they are based on agreements
between individuals, often little more than spaBgreements. The agreement a subordinate
makes is never to intrude into the personal spad@dominant. The dominant does not attack
again; every moment it monitors that the subordirtshaves appropriately. These agreements
are thus monitored constantly, every moment, jgsisathe environment sensed moment by
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moment by the same change detecting mechanismawiaee mind. Chance & Jolly (1970)
described the attention structure in their primetep where individuals always monitored those
higher in rank, and McBride et al (1963), foundraadom movements in henhouses, each bird
turned aside when approaching dominant neighborsmals maintain predictable social
environments. Change, social or environmental teaed, usually with decisions to restore
stable social and spatial structures. Spacing gllys a part of any dominant-subordinate
relationship, always with agreement between the, t@x@n if only by acquiescence by the
subordinate. Gregarious animals live in whole s#tghese social relationships, forming a
dominance hierarchy. Alternatively territorial aral® fight; on this side, A wins and over the
other side, B wins. They glower at each other acrelkat is a territorial boundary, an agreed
border. In both situations, life becomes expectad predictable. All are monitoring every
moment. In birds, the predawn songs simply allog tfonitoring to continue, reminding of the
singer’s continuing presence before the day st&tahility is maintained by constant monitoring
of everyone by everyone for the expected, detethiaginexpected.

A missing birdsong at dawn is the dramatic charge tan occur, with major change in the
society as a previously non-territorial individumbves in to take over what will now be a much
smaller territory. Other established neighbors emshis. The newcomer has created new spatial
relationships with each territorial neighbor. A#&ch in society has been restored by the behavior
of all individuals choosing to act in their own engst. But everyone ‘heard’ that missing call
with an OR. Monitoring ensured that any societarde detected is rectified. Our minds were
designed in this animal world.

Social worlds can become very complex. In a grolp individuals, there are n(n-1)/2 social
relationships. Cheney and Seafarth, (2007) watdbsabon troops of 80 individuals, which
meant that each individual had 79 social relatiggeshBut in their troop there was a further
subdivision into matrilines, extended families; iinduals had to know the matrilines of each
other, and usually some detailed knowledge of ingmarsocial relationships of others, and even
recent history of interactions between others. TWese memorizing the experiences of others as
well as their own as relevant to themselves! Thegdl within a matrix of social relationships,
dominating every moment of their lives. Mentally ppang such an aggregation is impressive,
and monitoring so many details is demanding, foergvnteraction observed must still be
compared with what is expected. Every change obsgeneeded attention and they describe
many such changes and the responses of individuals.

In such societies, planning to move among indivislwequires knowing and acknowledging the
rank and orientation of each individual passed. |I€ahis plan be created without some

conscious reference to the mental maps of thatadaid social world? The individual would be

in a state of high attention throughout every mopet, this something each animal does daily,
every constraint planned ahead of the moving?

In such troops, or in our hominid ancestors livinggmall bands for millions of years, nothing
could ever be done by anyone without always checkire social constraints operating all
around them every day. Our ancestors knew eachr éhevhole lifetimes. Our history and
evolution occurred in these bands. Everyone knefér place and the constraints self-imposed
by their agreements with everyone else. Most wiatips were not built directly; every
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youngster grew and played into all of the relatiops in their lives, though probably females
moved between neighboring bands at times of pledign competition between the bands was
minimum. Perhaps alpha individuals, male or femaldhe separate hunting and gathering
groups that set out daily may have had some freettormake unconventional decisions —
touches of free will, but not much. Conformity wsescurity, monitored and probably important.
Natural selection for any independent thinking atetision making, free will, must have
occurred only rarely.

The point is that animals can have very complexat@nd physical environments incorporated
into their mental maps/models, with their ranks amgeriences with each other. The attendor
building any plan for behavior must move mentatisough these maps, checking every detail of
a move in advance. The concentrated attention mustve or be close to consciousness. Yet
most of their lives, even these primates wouldibed in the present, with normal awareness
except for those moments of OR, play, exploratiomoving through complex social situations.

Our ancestors evolved speech, something quiteréifférom all other species. McBride, (1968)
proposed that this evolved by telling whole stariestly by miming exciting events, over time
substituting signs and eventually words for misstoghponents of stories. This step needed no
new skills; every primate watches and understahdsstories all around them daily in their
troop; mirror neurones ensure this. We know aningals read the behavior of others, for they
see behavior and join in — social facilitation.tkyri(2007) suggests that they even anticipate
behavior. Only by everyone gaining hundreds of whekperiences from others would the
evolution of this step become inevitable. With gvexperience shared and those from previous
generations told in stories, every youngster faddedwith more understanding of dangers and
tactics than any adult could accumulate alone. &twution of such a function was inevitable.
But in making this step, the controls on accessémories had to be removed. | have shown the
situations where relevant memories are elicitedraatically during ORs and periods of high
attention. But one couldn’t tell stories withoutcassing detailed memories of the story to be
told, not at the moment of excitement, but muckrlasurrounded by others, watching the story,
mirror neurons challenged. Without access alsoht lundred remembered experiences of
others from stories learned, storytelling could Imate carried evolutionary value. Telling stories
made that next step to human consciousness —tingleur attention move at will through the
memories of any past event or story.

| suggest that we have brought two important fuumgi from animal ancestors, unconscious
awareness, (the Dennett driving experience) andoifienting Response, probably with better
control of consciousness of experiences. For tegperiences are the hard problem described by
Chalmers (2010). From storytelling, we have addatsciousness of memories and planning to
every event to which we attend; we can also attenchemories directly, of places, of social
situations and relationships, and of an abstraaidvae have slowly created from stories.
Perhaps the stories we learned were once of reariexces, but we have added abstract stories
of minds, of universes, of mathematical, scientiighilosophical models.

When our ancestors discovered farming about tenstimod years ago, the size of bands grew
into villages and then towns. For the first timeowr history, our ancestors found themselves
living among strangers, albeit strangers of thaindribe. Living in anonymous groups among
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strangers is probably the greatest change madeirnadnole evolutionbut it is hardly described.
We have adapted, building thousands of changesrib&haviors, our mental models and minds.
Every change must have elicited new adaptatioht) apread among people, always demanding
big changes in the mental mapping of our minds lagldaviors. We still live mainly among
families and familiars, mixed among the thousandsilions around us. We produce thousands
of small groups in which we work, pray and playckaf us is a member of many of them. The
complexity of our society is great, matched by tfental maps we are able to construct, for we
have adapted.

Many of us forget that we are a recent and evoldpgcies, still trying to produce fair and
effective societies, not by natural selection, hatv by our own decisions. Looking at any
modern society, we see only crude and primitivenagits at fair societies created by endless trial
and error. Living as we do, we ignore that we egdhin small completely familiar bands or
tribes. We deal with abstractions so easily thatfavget to ask about the steps we made from
our simple origins, recently as hominids or morgtaiitly as animals, primates. Possibly all or
certainly most of the changes in our primate evotutvere behavioral. Behavioral means under
the control of minds. The evolution of languages Higgest step, was certainly all behavioral.
Minds achieved the transition and brains were frte find ways to provide so many new
services.

What changes came from the ready access to memmoeght by language? The attention
system could move freely through a whole past,ialpatocial, abstract and experiential. Our
ancestors had a past that allowed them to attextifto any memories — they didn’t need to live
only in the present, though we still do often, rembering nothing of much of every day. The
mental maps of people expanded as stories addedmiafion they could not have had
themselves. A mental story world was added to lremady environmental world mental maps of
places and societies. A world of abstractions estkrgwithout images, only words, but still to
be mentally modeled. Central is the ability to mdvat attendor around in this mental world, as
animals had always been able to do while plannimgsocial or spatial behavior, to choose a
story or part of a story. You can certainly decidenove attention around the image maps you
have of your home, or the home of your parents wjmenwere a child. You can certainly move
around your social world maps, considering theestatyour social relationships, or that world of
stories, experiential or abstract. Isn’'t this wive¢ call conscious thinking, dependent on
memories?

As a scientist with mental maps of many biologimaldels, | too can move around any of these,
with my monitoring now set to find any inconsistescbetween them. | read a new book or
attend a lecture and find new information. Thereeray images in these mental models, yet | can
direct attention to and through them as easily @® Ito the spatial and social maps. New
information means my mental models must be alteBath detail must be compared with
relevant details of every similar model, always paning and monitoring, always seeking
differences, inconsistencies. Every inconsisterigyt® an OR, then my close attention to the
models to make changes of some sort, or find aafidyinging consistency. Isn’t this what any
animal does when faced with changes in its physicaocial environment? Isn’t thinking the
ability to move freely through all of the mental deds we carry of every specialty in our lives,
seeking and comparing? Don’'t we OR whenever wectlatgy inconsistency in bringing in new



Journal of Consciousness Exploration & Researaly[2D12 | Vol. 3 | Issue 7 | pp. 830-840 838
McBride, G., Ethology, Evolution, Mind & Consciousness

information? Where does the OR fit in current medef consciousness? Can consciousness
studies operate without the OR? It is certainly thest likely part of the origin of human
consciousness, and where one might look for angaounsness in animals.

| believe that anonymous societies have createdsoewe for free will. In our vast cities there
are many unwatched pockets where people may chmdsavior with fewer social constraints.
Out of sight in my home, | can beat my wife. Ona bahave selfishly or criminally and young
people can choose to have sex outside marriage.c®hstraints of family, neighborhood,
religion, work or social groups can be largely aeal. Anonymity favored freedom of action —
far more than in tiny tribes.

Free will always involves decisions to make behavidaking decisions is possibly one of our
oldest animal talents, probably unconscious. ORg In@ae brought experiential and emotional
information relevant to any decision, but we cada@® know if they contributed to the decision.
The decision was once probably always unconscidi® mind had information to allow
planning for the decided behavior. Always there eveonstraints, mostly social. The decision
always felt right — there had to be positive emmdioreinforcement. We now make decisions
with relevant information, sometimes worrying fasuns or days. We probably still make the
decision unconsciously, notifying the mind and lgeiewarded emotionally if the decision feels
right. We believe that we made the decision logycahd perhaps we did. But | suspect it would
be difficult to dodge such an ancient unconsciowegss. Certainly Ap Dijksterhuis (2004) in
the University of Amsterdam has recently shown #uath ‘unconscious’ intuitive decisions can
be more effective than those after time was alloi@d conscious reasoningfet saying
'intuitive’ does not eliminate the need for sometsaf cognitive process, albeit subconscious
ones.

Decisions to plan behavior have always faced themp@al of constraints in complex social
worlds. | suspect every decision faces a momerdoafstraint checking. Decisions may be to
break moral rules, but a conscience OR will remusd Always it was better to deal with
potential social constraints mentally before, rath@n behaviorally after movement has begun.
Think of moving through that baboon troop.

As an ethologist, | wonder at the relevance or éignce’ of the qualia of seeing red or a
musical note (Chalmers, 2010). Animals probably selers in whole scenes, seldom single
colors unless it is a blue sky. Seeing colors ixcfional and feelings or experiencing them is
from whole or details of scenes. Red might meartacerfruit, food and a momentary
anticipation, nothing more. But | remember as alsbwy the regular question about my favorite
color. The question implied that there must be steméng about colors, allowing me to choose
one above all others. | chose red and my littleH®mochose green. In the eighty years since, |
discovered no function or relevance in that choi¢et the learning imposed on me by that
decision still allows me to like or dislike a caldhen forget it immediately. | suspect color and
other qualia would not exist without such learnasgchildren.

Emotions are different. Natural selection didn&ate emotions just for us. Very early in animal
evolution there were situations where animals neettle become specialized, hiding some
behaviors and fostering others. Behavioral spe@tbn was a great triumph of natural
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selection, allowing specialization for fighting, rfglay, building nests, for interacting by
grooming or sex. Sometimes there was advantagavimdy feelings that were appropriate while
in these states, mildly or strongly. Sometimesdhgas advantage in expressing those feelings,
so that others would recognize them - communicatiegn. Others certainly needed to recognize
anger or play.

Specialization of behavior is common, seasonally deeeding or migration, or for shorter
periods, walking and being aware, resting, nurgitaying (Beckoff & Pierce, 2009), body care,
anger, and in most interactions. Many of these HaeBngs or emotion, some expressing the
emotion as in anger, submission, pain or excitemienbther cases, the feelings arise from
situations, defeat or victory, frustration or reseent. Here too, the behaviors become
specialized, appropriate to the feelings. Otheresasccur when the emotion is transferred
through empathy, and behavioral constraints areepte(Beckoff & Pierce, 2009). We seldom
recognize that the links between these specialstates we call emotions and specialized
behavior are functional and have been created hyalaselection, as has their communicative
expression when it occurs. It is possible but wetlikhat natural selection found advantages in
favoring feelings without some essential behaviduaictions. Think of one of the powerful
emotions, associated with the fight-flight responBee animal is ready for extreme activity,
many physiological changes are emerging in prejpardor exertion. We and other animals
recognize the behavioral specialization that accorigs the emotion. Do all emotions have
these properties? Mostly we don’t know; we haveallgibeen more concerned with the feelings
of people, seldom asking about which behaviorsrane ready or unready. Yet | suspect no
emotions we accept in people and any accompanyrgializations are restricted to people.
Perhaps the exception is for the many momentarnége expressed in our faces or bodies
during conversations or lectures, for these toacamemunicative.

As strongly visual animals, we work through spatmages in very much of our thinking and
consciousness. This may seem different from thmbout abstract models obtained by stories,
but is it really different from thinking throughdlrooms in your family home, now or years ago?
For we still retain those images. Animals also ninzste models of the social world around them
and be able to move around within them. Thesetskme certainly functional.

What | have written is not an account of consci@gsror thinking, but a model of what seems a
likely story of animal awareness and what natuegcion might have done to change this into a
functional human consciousness in our evolutiosaits nothing about brains or the problem of
mind-brain divide. For it seems to me that the usi@ading of brains is far from complete. Yet
it seems that the mind and attention system thatbtlain creates is the command centre for
individuals in their environment, highly functionaihd thus central to natural selection. For it is
the behavioral commands produced by the mind tieefusmctional; millions of years/generations
have created this system. The way the brain istbtty minds to produce these commands is
irrelevant; only the functions achieved are imptitd suspect that when changes are demanded
of brains, there are seldom new developments, lmdiffoations of pre-existing but now less
used functions. We do know that creating new befravcan produce new circuitry within
brains. Brain scientists have this double probleaw is this aware mind created and organized,
then how are its operations conveyed and executed.
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Trained as a geneticist, | can see the importahegalving a control system, integrating the self
and the social and physical environment, makingsttats that involve images of the whole
individual integrated within any memorized enviragmh Any new functions learned/developed
by that mind must become subject to natural selecfifhe brain must also produce any new
behavioral responses the mind demands, perhapssttcfudely, then a functional flexible
facility to produce them more readily evolves byngic assimilation (Baldwin, 1896,
Waddington, 1955).

My model of the mind is an attention system thatdiates between the animal and all its
capabilities and its environment. Central is ite @ awareness and consciousness to evaluate
sensory input and control any behavioral or ematioasponses of that mental model of self to
that mental image of the outside world. Awarenasgers living in the present moment, while
consciousness gives momentary glimpses of thedatigrsystem, emotions, memories of past
experiences, and making decisions for behavior. Bteen does all the unconscious work,
managing the body and serving the directions giverthe mind. In the step from animal to
human, language demanded continuous access to ieemiar tell stories, build models from
them, and to direct that attendor to examine pagerences or the maps and models of the
spatial and social world that animals have alway#.l5Story telling enabled a new set of world
models to be built; the human mind could accessethiecating any inconsistency and planning
paths through them as animals could the previousets@nd maps.
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