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em curious to manymf you that 1 haye again been invited
topic which is widely felt to béwithout scientific merit. I
f course not to evolution’but to'psi phenomena,\ ‘more
as telepathy, clairvoyance, psychokme;sls, and-the like.
ings that have ultimately proved worth while in stnepce

nce more to entertain provisionally the notion that'it is

means of so doing, which is what is meant when
si phenomena.

'-of psi abilities (or.at least of those that manifest them-
) is much more difficult than saying something of
the possible role of psi in evolutional processes. The
we are shorter on hard data bearifig jupon‘the former
theoretical considerations concelvably rélevant to the

we know virtually nothing abotit-the genetlc aspects
é)e’sp,ge the widespread notion that these seém to run
id s have been made in this area‘and n6 such
mad”e, whe’rrx;h,e tremendous difficulties encour;tered
ble, data’on the heritability of even normal cognitiye

place psi a&blhﬁes within the evolutionary scheme.
ébrds of what today we would call psi
r as long é%rt e been written records of man
ay merely an i n the scale of human evolution),

/),

zbﬁtﬁgt o

ed on the second of two addresses given by Dr. Eisenbud to the
h into the Dissemination of Hrﬁnan i(n‘awledge, Umverslty of
', Colorado. A paper based on the first' address was published in the
> of the Journal —Ed.

) he:i@lpégl of the American Society for
%Wncal e;\farch Vol. 70, January 1976

tionable beginnings, so I do not feel too apologetlc iny

ormation to be conveyed and apprehended apart from ,,

rlght ‘off that saying something of significance on

idered. Nor'are there.any artifacts or paleontological
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es, and fish, and by a variety of experiments wifh that stellar
tal perfgrmg, Drosophila, the little fruit fly. "The only
that remgms iswhether mutation and selection is the Whole

we have nothing that gives us a hint on the questi(?n that seems to
interest a great many people: which way arecour psi abilities going?
Are they, like our molars and body hair, Iikdy. to disappear in time, or
are they, like our burgeoning cerebrums, likely to continue to in.
crease in magnitude and complexityso long as nature and providence
allowsCthe human experiment to continue? If we (':oulq only, say
something ‘definite about the relation betweep psi abilities, ther
enigma of consciousness, and the physical attrlbutes_ of  the ‘¢centra]
nervous systém, wé might be able to infer something a_bout this/ , ) :
question;/but here tooj unfortunately, hard da.ta‘ are lacking: : illie, 1945; Koestler apq Smythies; 1969; Polanyi, 1958;
With. such a paucity of data, and small possibility of performing’s e, 1965) feel, however, that it is not simply a'matter of time and
pertinent eéxperfiments, one would think that the problem coulfd’b ptickets but basically a question 6f-how and to what degtee the
Taid to rest as’one of nature’s great unsolved mysteries. But such is% is° d as, apcordlng to them, it necessarily has to'be. These
not the case. Forecasting trends in human evolution, including it th )e\;qlutl.orl.ary development of complex structuralcand
evolution of the psychic side of man,‘has long been one of the fringe : racfer;stlcs of different populations ‘would“seem to
benefits available to anyone,who has had anything at all to say about on é"fct)lgﬂuence of combinations of factors tequiring ,a
thel Wit condition, As fAr adithe psychic side of man goes, two f ord ng of events—at the very least some highly efficient
points of view may be said to Sum up the situation: In one, psi cand dxgtrpl mechanisms—impossible to ascribe to pure
abilities are seen as residua of archai¢/modes of functioning which '(P@S e
will probably disappear as the brain becomes cleverer and conscious- prqbleﬁr,» /s seén by many who argue for something beyond
ness expands; v the second, these abilities are forerunners of things mutation and ‘selection; is not merely that of the enormous
to come and will“probably become more important as.the brain ity of even the most elémentary biological structures (let
becomes cleveret and consciousness expands. The first point of view he marvels of design which characterize more advanced
is apt to be held by those fo’'whom the existence of psi processes is an, but is one of how selection can work on behaviotisms and
embarrassment; the sécond by those to whom human depravity is an that have not yet arrived at the point where/there can be
embarrassmient. Neither point of view is supported :t)y facts, and Qs ;/like a clear payoff in terms of differeritial death and
there is in any case no ‘guarantee that were psi abihtles. to become ctive es. The most frequently cited instance iy that ‘of the
more available they would bewsed for good and not for evil. However e‘eons would have had to elapse before the Jight‘sensitive
that be, all we seem to bé left with/in regard to the question of whence be an @ptical system with enough efficiency to sénse
and whither psi abilities in evolutior,cafter the smoke of much tend- oredators. (The fact that eyes have developed independently”
éntious speculation has lifted, are man’s ceaseléss fears and fantasies than a dozen species doesn’t make the problem any easier,)
Bl K ol Batiie: nples can bé/given injthe hundreds: almost any moderately
: ted animal cpurfsh@p or nest building or ritualized predatory
¥ (Irom protozoa up) will,do, tossay nothing of the delicately
d behavior of conglometates, from colonjes of protozoa
out complicated buildingOactivities. to the well-known
1or of termites, bees, an@.ants.'What happens during the
of millions of years beforé/these complex, instinctual
il and group behaviorisms—that work, as the ethologists tell
fall.-or-pothing basis—get to the point where they can work
4twin himself was well aware of the difficulties that’some of
nts mafle for his theory of natural selection. (The’éye and-the
both individual and conglomerate, particularly disturbed’
add to problems, of thisisort questions as to how constancy
S as well as of “species”is, maintained, the seemingly

us biologists, exemplified by Nobel laureates Monod (1971)
(1973), ‘believe- that these dual processes are quite
, given ‘énough time and a sufficient number of chances in
tational lottery, and aided perhaps by certain types of guiding

on selection which, may“develop (still by chance) en route.

4
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But this. does not end the question of the possible relation of psi 10 ¢
evolution. According to several biologists, if psi didn’t exlst'SOmQZ'
thing like it might well have to be invented to account for still pi
standing puzzles in the field. The situation is this: No one ql'lal'S ine
with the importance of mutations (spontaneous ra:ndom variation o
the germ plasm) and natural selection (the‘seection by the envir®:
ment of those features most favorable to teprodugtive _supenorlty .
producing evolutionary changes. Doubts about the flmportan'(l:ﬁant
these processes were laid conclusively to'rest decades ago by bﬂoths,
expétiments on protective coloration’dnd cotntershading i ™ ;
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meaning “‘it is fated or necessary,” and Horod, meaning
eod seems to be not unlike what our local farmers and

il a ﬁly which, once formed, tends to perpetuate a

runo (and unfortunately for erosion too). Waddington
h gullies in'the genescape, which he thinks can develop

dom initial conditions, might go far in explaining
uzgks ike th@i explosive separation and fanning out of
nesozoic eriod, the resistance of species to change,

and t problems."Waddington (1961) also invokes a

calls genetic assimilation, which states that genes which

what amounts to the process.of organic selection (for
the term ‘‘canalization”) are able then to stabilize
ons in the creodic gulfies that“will further incfease the
ain inherited characteristics persisting in the genetic

contradictory question of why ,¢omplexity of organization and
structure so often proceeds toa pointfar beyond what is necessary fop
adaptation (again a headache to/Darwin), 7the occurrence of virtua
identical anatomical and biochemical structures (e.g., enzymes) from
widely dissimilar gene /pools, and finally, the development of
structures when the genic factors réesponsible for 't_}.lem have beey
experimentally removed, as in the,case qf Drosophila; whose eyes
reappeared after inbreeding 60 generations qf an 'eyeless strain
(T/H, Morgan, 1929), it would appear that dcmajor theoretieg
mutation might.indeed be required for all the facets of evolutionary
" fact to be’ satisfactorily accounted for. _ & /
y On’eﬂrmiglit'imagine,,that a few comparatively simple pr(.)ba,ll)ili%,
computations would be’ able to show whether or not the biosphéte
could Have evolyed to’its present state with mutation and seleetion
operating ‘purely on- a ‘chance basis. But mathematicians and
biologists differ'widely on just about every step of the way (Moorhead
and Kaplan, 1967), résulting in a theoretical free-for-all that seems to
allow every investigator'to maintain the position he Probably a}lway
had anyway. To some the very fact of life itself remains the height of
improbability, to say nothing of ‘everything t!lat has ha.).ppened' since
the ‘first organic molecules learned the ‘highly unlikely trick of
replicating themselves; others seem ready to go to the stake with
unshaken faith that simple dice casting, if carried out long enoygh, 1§
equally ‘capable”of producing the marvels of sexual reproduction,
“-where DNA is parceled out to various populations “after their kind (
(as ~Genesis, has), it), and the highest distillation of 'h nan
consciousnesscin a ‘Shakespeare, a Mozart, or a book mtk\x@ ne
intriguing" title The Origin of Species. s
It isn’t as if alt investigators/committed to a mechanistic approact
fail to appreciate the magnitude ‘of the ;prf)blem_on their .;f,
Attempts to deal with at'least’some of the difficulties mentione@ &2 : '
back to the end of the last céntury. Around this time Baldwin (18?5) s d other eS@l@g,ers of clsssical Dutwinisnd appéns o
‘America and C. L. Morgan (1896) in Britain introduced the not.loé‘ ’ A :og}a .ghoy.ughuthe laws and principles of the]
“‘organic selection,”” which they thought might provide 3 kmth prgces i’?qu_;ted 40 shape evolution are insufficiently
shortcut to the evolution of certain characteristies. Their idea; . ] “m“é‘xlr,oofed i (even if niot wholly reducible
and subsequently hotly disputed, was that animals deyelop .chang fotces known to physics.

irvhabits in response to environmental changes/(e.g., in cllmli’v 0 doe§ noﬁacgcpftms arele of faith is Sir Alister
food ‘supply) and then tend to seek out those env1ronrpentsod p thumv-e?sny' ‘ﬂlhls Beasidontial ‘Addsess. o the
these changed features are more or less constant. Mutatmn W .. ¥ ; e British Assocuit-mg (1949), he'8rew attention to
time bring about the genic changes that, by selection, wollif ti@» y cal research and their possible role jn filling some of
perpetuate the adaptive behavior, (This scheme was subseqUuEZE aps in the modern synthetic, so-called neo-Dar-
put on an up-to-date ethological basis by Thorpe, 1945-_) duce 96\srolutlon. He further elaborated chis idéas in The
In 1957 C. H. Waddington, of¢Edinburgh University, e ns f o %Ddetaﬂed- lucid, and provocative treatment of

the notion of the tendency of genes, andzgene combinatics o that present evolutionary theory seems undble
stabilize out by means of what hecalls“‘creods.’ after the or. é‘l,m,/o,usly (or perhaps not so curiously in

Shooy ) A

, these amendments to the classic Darwinian scheme as
arly enough of a catalyst to evolutionarydevelopment
foblems of the magnitude of those mentioned earliér..
 powerful shaping pressures, it is held, these dubjous
vide‘at best merely a few more tickets in a gigantic
¢/ chances of getting some of the prizes from
[0 near zero?)’l'h,e late great theoretical biologist Ludwig
952) saw the beginnings of an answer in General
, a manifoldly derived discipline“dealing with the
| principles of hierarchial systems 4s wholes, irrespec-
re of their components. L. L. Whyte (1965), also
ees_sity for “‘internal factors in evolution,’” postulates
tdinating conditions’ by which'# (/St. Peter of ‘iaternal
Wss or reject genes depending oncthe requirements

I sifuation. And the mathematician Ulam (1967) sees
ictions dm%rules as conceivably carried in'the gefie




pplying the varying physical form of the organic stream
.on by selection—and the psychic stream of ‘shared experi-
b onse@sgs species ‘blueprint’—which together Wwith the
d select those members in the population better
rry on the race”s(p. 258). Most instinctive behavior, he
telybgp(;ne'sﬂabqut'im this way—changes in behavior pre-
tructure‘and ritualized function. Hardy also feels
uggrit’ft idea might go far in explaining the secret of
- may bey’he conjectures, ‘‘the group ‘mind’ which in-
those gene complexes presenting (in-development) its
ion.”’ |
t The Living Stream Hardy' carefully /ayoids-any sug-
psychic action on the gene or géne complex. Indirect
nes about through changes of ‘habit, and, it is ‘only this,
er become structuralized through . genétic changes
mselves are purely fortuitous, that is facilitated’through
ng,’ or the ‘‘psychic blueprint.”’ qr,
ty of direct action on the genetic material of ‘& more
si factor was suggested in 1971 by another British
mL. Randall, who sees in both the origin of life and in its
olution ‘‘a tremendous increase in information content
t be satisfactorily, accounted for by any mechanistic
ng the work of Grad (1967), Smith (1968), and others on
psychic activity on cellular and enzymatic processes,
ested that it “‘would be of the greatest interest to dis-
the same force which can promete wound healing in
induce mutations in Drosophila ‘ov, bacterial cul-

view of the earlier mentioned absence 9f a mathematical yardstick i
these matters), Hardy accepts'the clﬁSsxcql hypotheses as afle_qllate idl
account for such complex processes; as camquflage and mimicry (his.
special area of expertise), and eyen fcsr sqch a remarkable develop.
i ment as so-called coincidént disruptive coloration, w’here a pattery
il ” (e.g., lateral stripes) that is carried actoss an a;tx};mal s'(e. g frog’s) )
8 limbs folded close to its body in the resting position .(as if painted on) @5%1
| “ " disintegrates when the animal extendscits limbs in motion, Wl)gt
i boggles hinvare the variegated data of hon.rology——the developx'ne ]
of similar structures in different species (like the fin fmd the l.lm )
from totally different gene pools and, along somewhat differént lines?
the occurrence ‘of yirtually identical s.tructures not only f.rom
ly dissimilar gene pools but, from w1d¢?1y separated regions(e.g.;
the Tasmanian wolf, a pouched marsuplal, and the Siberian WOI?_/ )
placental). Toillustrate the difficulties involved for classwal_ sele’cnon
theory, Hardy gives extefisive citations of the data 9f Sir D’Arcy.
Thompson, who had wrestled with these problems in his great wo '
On Growth and Form (1917/1961). T.hompson demonstrated
morphological intertranslateability of disparate species and Sl.IOW. :
“that forms mathematically akin may b'elong to organisms biolog -
cally rémote.”’” In The Living Stream, after reviewing some of the d a
of psychical research, Hardy speculates on how extrasensory com-
‘munication between animals might 'lead to some answers./|1 he
existence of telepathy, according to him, “may be-a f:‘lue to a xln ‘
thore fifidamerital biological principle.” Holding it *‘most un ly
that so remarkable 4 phenomenon shc:uld be _conﬁned to ﬁust s_%& ¥
T e ’Of i b‘tfhe‘f/etiléh&t‘j\ eCO%C that ). It is obvious that successful résults insuch experi-
proche arii;‘nalfiir:‘ld:fpiﬁge;;(‘;’lslgﬁhﬁl'i:::y “?n(;y interact with e '4ee5£ dar reaching in importance than the production
i overns the y . !7 E ching in : :
w ghysical system in thésevolutienary ‘processt’ Postulating an uncos a-:ﬁ,of self-replicating molecules in a médium simu ‘
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! , j G i pbers of the sameé mord al broth(%hich some of you may recall was men-°/
scious telepathic communicationobetween mem ili }y ifl/xpry préeldus lectate in this foram [Eisenbiid,
Limmediately open up staggering vistas in biology and 7,

OC/' :

i ‘ species of animals, he sees sucha process as aiding organic silsicdtg
[t . (“‘or genetic assimilation—whichever term you prefer’”) by pr | ol
ol W “psychic blueprints” that would stabilize common beh:v;zfva; e

terns until they gradually became converted <throug ;

S
“ / genetic changes into well fixed instinctive patterns. Although o) v

i
believer in organic selection in its own right, Hardy feels thla.f: I ;
of chaniges in behavior coming about sol‘ely thrgugh extel:namost, of
acting separately in each individual ammal. (aided at tde T Sfsomé
haps, by some imitative tendencies, or possibly the tendency 1 o
animals to follow one another as they browse and graze an .

what short of direct éénic actioti/of the psi factor that
bly be explored would be that of psi communication not
embers of the same species, as Hardy has,suggested,

havior) i€mbers of different species. Such a possibility was

1k

similar habits through trial-and;errer exploratory be

i ; . '
) (il , ion ancus "€ years ago by observations I made quite by chance
4 “u““m“ M o i s §Pread, e th§n PaO I;g}gg:&ic y 96-67). The first of these, which was sc‘)1 seemingly odd<
" e “ i | canalized by psychic sharing of i e i1 £ information™—= ly ale to its possible implications, was simply the
ey “Mm ‘m “There would [then] be two/parallel streams of-in o S
0/7/c9 ‘ it I ‘v/o
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a
higher rate of success of a nursing cat in catching mice from a mo“?éi
hole in the floor than that of a perféctly functional cheese-bajteq: . dofens: gt :
mousetrap placed there. Presumablythe chegge had given off a i by'ceaéinggts e etlllswg m?lxlleuvers and exposing ;§§glf in
inviting, less alarming odor than'the cat, butthe mouse populatioy plamw@an. unces that it will accept a technical knockout.
kept behaving as if just the opposit€ayere true, “Sometimes days gp s aggression is immediately and automatically inhibited,
weeks would go by without the trap being sprung by a‘venturesome takés place: ,,Thls dos.(etallmg 1{1her1ted specles-sppmfic
moti§e, but the cat, once it came into the picture, for’some reason—ijt ré’snmflbly@gt§ mthe,’serv,lce of .tl‘le Rreservatxog of
was nursing kittens at the time—never seemed‘to have to, wait mioga and-also _esfabllshes th‘e‘:‘_}amma:l s position in the pecking
than a couple of hours before it would be réwarded, and this WO functionsgp the same end). Buf if a submission pattern
happen §everal times a day. At times the cat would grow impatien - were to be used with.an animal _°f another species, 1t
and sétew her/eye fight down to the hole as if to see;why nothing d only to an 1mmed1atg kill ;{angl ultimately’to the genetic
miich was happening, but she would then settle back a few inchesangd, the trait). ! L T Bty e P
resumé her wait for the mouse that sooner or later would crawl 330". Ie:i,)g(lie tiei:::emgtzl:lttlﬁil:ﬁiﬁl kf::‘::m@g t}l::v(i")%:::‘ g:
\ ) / ’ ] y €
(pisczgtt(:csgi]\z;ble-5key {o'this siftation was provided some months later of é‘_llt-m lnherlted_ n}echamsms. The highly stylized
when I noticed that’a peculiar game)had begun to go on between the over and over again in exactly t.he same manner (and
aforementioned cat’s no-longer nursing kittens and a several months ,. {ullsequently learned was not unique in .the‘ case ‘of, ;l}e
old shepherd-husky pup that belonged to the ranch which was the als’} observed) could hardly have arisen spontan€-
scene of the game. Again and‘again, one or another of the kittens le /z‘dvnc}. but must also have called upon latent beha.vm,r
would not only allow itself to be pouniced upen and shaken like a rag ancie tﬁnpgge. And pe:rhaps what had begup as a }-1tu_at1
dol! by the,dog, who would grasp the kitten’s neck, or even its entire arge’of elfsion,’“ enabling two natural enemies to live in
head\in its maw, but it would repeatedly invite this behavior from the t of hand when‘the. giog, growing older and functioning
dog, Each time this was accompanied by the fiercest growls on the icking away toward. an explosion, had simply got to the
do ;s part‘ arid the most piteous meows and squeals from the kittem Bit cguld no longc_er inhibit the powerf.ul xmgulses it was
wjvmgov{,(;uvld sound/as if its very life were at stake. But every time the re&iulcrlqd S)fhold 1:1tcheck. The quest;on arlsesl ;vhether
fgass p ( ‘ the kitten and settle down: oked in this repetitive reenactment of an"age-old‘drama
Pugi:ftmll:tgr.()i zlel:v %:::c;w‘z;ulfhedrlg?ter, instead of scamperhgé been the shadow of a reciprocal predator-prey dudlity
;:f;tye,rivoﬁd“‘mrély spend ;.‘. few minutes licking its_elf back i
shape and then begin agaifnto disport itsélf seductively in front of =Y
pup. This would, in short ‘grdet-hrf, h?ve the) e;fe‘ct 9;(; rousg::%atctll: ;\):3 .
i hereupofy the (to,me) @larming sp : : : . G
gg‘gl?xfi‘g:gz?oﬁ’cewmore wl:ith theé'most fearsome sounds; issuing f:o such,a notrqnﬁ might at first appear to be in strqggl
the pair. I soon found that there wasno point in my.trying t o one of the,chief tenets of the theory of natura
the kitten from its tormentor, since botl participants inwhat lfl y at th maty drive of every-animal is to survive, except
recognized as some sort of highly stylized pds de -deux would SImMPE e its Geﬁtcl_g would setve the continuance of its own
‘move otit of my reach and start all over again, sometimes one"b}ﬁ examples are known where members of one species
spelling another for a round or two. Thus it went on for wqeks- ‘ ' to those of another in highly ritualized manners, as in
dgy.twgt'of the kittens were found torn to pieces, literally, limb ‘ ﬁree tg;agtula s;l)lider ?‘i’l&h ' 1; a m:lst c:gp:ﬁisa?t bu;
P4 & o, - fescribed way allows itself to be paralyzed’ e sting o
i ; (t)lt1 de;,:c‘ierigilld imagine how this had comé ﬁ:ﬁ’ p and then }l,)ecomes the ixtgiibal:or fgr the w)/,asp’s lar%ae
Thr;lodgn?sa;:.:l‘::vior eI’ll)eamed, was largely an innate response b ‘ itch, 1955). How this sort of thingcan bé’squared with
forth sigmply by the, presence of something furry in its mOUt,h'ro tion theory is not entirely clear, ‘but, a 'somewhat
puzzling thing from the beginning was not'so much the dtogr:e could accg;nmofdate tl:: possaib(iilityhof s"u‘;:]h ‘‘arrange-
yart of the kittens t0 rring in subtle, form, if needed, throughout nature.
Hawsyce, FOY S spparcrs e oM P 4 ere were & degtee of flexibility whereby every animal

i batt
over and over again the role of prey animals’about to lose the 1
o/

AT

. Something of the sort is well known a@mong members of
ecies where the loser in a fight at“one point signals its

ind the scenes through nature. if so, what part might//
such’an- interplay? ;
rstq simply ,the possibility of covert predator<prey
on* (wel/will come to the psi aspects of thesmatter.

)
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emselves. How is it, then, that “‘standing’’ has not been
and fleeing out? Would not the answer seem to'be that the
se and the attacking wolf make one ecological (and
) unit, and that fleeing and chasing constitute interspecific
n just as’ effectively as the dovetailing behavior of the
Ta d w%si)? Brom the conventional point of view such a
i stomach contents)’and those that are tenq pedrcthe more paradoxical when it is realized that
15650 giiuisl cateaseet aiic oggibg;!y takes more energy than standing, it is often
animals which can I€ast affofd such an expenditure, the old
are most likely to flee. Since these happen also to be the
h can run neither fast nor’long, would it Hiot seem that
this way arranged for these population units, classi-
dable from the standpoint of procreative capability, to-be
/',l;o the conventionally tutored ‘€ye thése,animals may
e fleeing just as fast as they can, but from Natare’s paint
ing from the final scores, they can only be saidto be
d advance. :
tﬁn/e for the moment, anyhow, that the moose situaﬁm is
ive of a,widespread, if subtly concealed (from ecologists;
state’ of azﬁts in nature. Where would psi come into the
'st, it ‘could b€ a major determinant of behavior at the
ent of encounter. ‘““Just what makes certain moose stand
ind and others run is unknown,’’ writes Mech (1970). It is
tly appreciated to what extent information thatis conveyed
ended by means of psi means mediates decisiofi-of one
ier and is not simply an inert registration in the mind of a
senbud, 1970, Chapter 14). ‘And sirce- decision, as

ossess an unsurpassable efﬁc,ic,ncy--f?nd would present the ideg]
paradigm for all ecological relationships.~ :

Unfortunately, gathering exafmples_ of imore’ subtle, less obV{ously

ritualized predator-prey ‘‘fixes’’ is difficult ‘beg:al.xsq few eyewitness

‘ accounts of capture and kill are‘made (most statistics-are compileq

la=]

4,

were given the option to play the game or not, such a system woylq

|
4 a tically to be ‘‘normalized’—sometimes, in "thost
’ 2 ;E:T;ﬁst::;og;:hionito fit the classi‘c‘al mc.)ld.‘, ,A\ga;l‘n aqd ag,a’un we 8
réad descriptions of ‘‘inattentive’” or “‘lagging’’ or ggsltagt fprey,f A
of confused prey which zigged when they should have ‘ag,ﬁe , 6 pz)ey
which just‘made the wrong/decision about when to run, where to r @2/
| how to” run.”/Some, “inexplicably—and I myself have obsex:v d
this—run right toward predators, even 'wpen they have deﬁmtel_?r
sensed them (Schaller, 1972). Generally it is a_ssumed—and the;re is
some evidence for this (Schaller, 1972)—that it is ¥nost1y prey ammzﬁs :
handicapped by extrenie youth or age or by disease tl}atfareft e
vulnerable ones; but there‘is_good e_v1den.ce t!lat this 1; ar ]i'om
always the case and that healthy prey in’their prime are od en tahen.
‘ One conservation officer remarked that suph in am'm,a}l, ;14 e}elzr v1v9 700s)e
capture‘and kill he witnessed, actc?d glalp stapid”’ (Mec 5 la.
| Gtanting the impossibility of getting inside the he?d of an anima
the'moment of decision, one can neyertheless sometimes come a;ci%
what appear to be obyjous indications of predatqr-prleybcozgseame
’ that are passed over with little or no puzzlement simp Ly lel;:'nocul ¥
‘ are being viewed throtigh thé wrong end of tl}e theoretica lou h%ﬂd |
Tt is known/for example, that many prey which are large enoug ]

et ' hen dragged : : z 2 :
& o oo telile polies 8 S Ak yive up without & e R e o S
1" ; i ’ 9 ) S, ; e ;. 4 =)o € S
8 W ” struggle; and several flutl.lors haye notele ﬁthat 1;?11;1;:; 2;"3’12 ol goﬂﬂp;xfnga—ﬂa, Ini y psi medlatledd factor-thattcoplg- wplflg iy
i ‘iw b |\“ tusks are used prima'rlly in dighting among n(lietors (Mech, 1970; : ja: wntll[; etll)lel;lt norma e(tlt.erm;pan S In utincl.ng
9 | IW‘W “W species rather than in defense against preda a4t almotl just, tip ae, balance in one direction or ano er.
¢ W “ i Schaller, 1970). Some of this would even appear to“be aki > ais ofiil on ’b%nt 'flf/W,h.lCh.psl mlgm af_fect the. balance of adjust-
oy Hm“twh “/4itualized submission behavior (rather than mere sho'CK,_ atlhat i _'by c R}em’eﬂtmg nonmal’ mechanisms, would be by
st posed); but for some reason no one asks howoijt is that the coming into each othér’s range) of those predator-
| W ll . if it should happen to be a shdck, response) sho g Whose ultimaté” encolinter woild tend best to fulfill
il gehavg;t r(ne;,:;::clielctl f‘i(r)ll’l’ rathlc’el: than ‘“‘out.” c 16&@'0(;‘ _ecological requirements. The prototype, of this would be
‘ H ?Xebéa?l’ciful example of the paralyzing hold of classwall1 51397\0). ] hich human individuals ‘may be presuriied to be drawn
1‘ ‘ theoty/may be seen in descriptions'of wolf predﬁtlona(é\:sﬁe& by% 3 out of their norm?.lly expected paths to consummate the
| ‘ is known that if meose stand t.helr grounc_l when o the wolves lnner need§ (Elsenbuq, 1963b, 1970; Stanford, 1974),
921 \ packs their chances of being killed are s_hghlt bﬁga:;(mer or latefs i:;_for pur;lshment (Eisenbud, 1952)c, W
. Wi almost never go in on these dangerous adimals a tual attacking 1S work? Z‘Iormally,-an individual animal’s rolé in a
"or H’H tiring of waiting, move off. In fact,“the most effectual s ol cal context /is .determined by a aotmyléx Anterlasibl
7 Al ‘ ’ W ”‘“ ) behavior in the wolf is instinctually feleased,only by the Sltel:; able 10 € psychos factors; It has been experimentally d,emon-
g |w”|m|’ fleeing moose; at the same time, moose in flight ate nberg4,19§3))ﬂwt variations in individual animals’ alert-
Onel !NM Ui “‘ ™ Vo o, ‘
’ “l " C/S’q
> .
l
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as well as passivity and aggressiyeness In relation to other
‘gfl?:lals are congitioned by the acgidentss of early development,
particularly the conditions of the neoratal ’vandf ?grslng period. Angd
Wynne-Edwards (1962) has shown t,hat 'fmima’ popql_atlops them.
Selves tend to sort out those margin?.l 1n§1v1duals mthe pecking order
who, by becoming social outcasts asoit Wgte,,gonsntute &, sort of
'I;OVing reservoir of vulnerable prey. Accat_dmg to\qassical concept%,
thesé are the'individuals, along with the sick-and thecold, that makeo,
upcthe largest part of the vulneral?le prey popu}atdon. It would i
precisely from such a teservoir that individuals (with relatively strong
‘‘déath-need”’ predispositions, as it were) could be recruitéd for rolg;,o
in psi-mediated pairings. A targinal animal might thus be.dr.a_vv\n (
into position by psi to fulfill in & single act the populatl.on-lmgltlsigol,
needs of its own species (Carr<Saunders, }922) and the high priority
survival needs (as in the case of my nursing cat) of a member. of an
ecologically competing’species. ‘Anin}'als on the roam, according to K.
this somewhat idealized paradigm, might thus be regarded as some- @
thing like a fleet of radio-dispatched ar}d7‘ra(11o-controlled-taxlcabs. As Ca,
roving vehicles, they would have relatiye freedo;p to cruise and some
exposureto ‘‘random’’ calls; but they yvould all the while remain
subject to the requirements of their district control eenters opet;lzgmlg‘
hierarchically in .mt/erlacing systems with mutually geared feedbac
mechanisms: ; ; .

At'should be noted, however, that psi might., if requxred,_oper:_tet tgf
keep prey away from potential predators, just as a psi-me l'etlﬁer
decision on‘the pattof a prey aniral to be or not to be might glc:i el;é ;:’ )
way. Such nofirandomflexibility, as pointed out earlier, cou o
the greatest importance in-the highly ‘complex food-cha.mhca crlilous

that operates in the biosphere. The *mechan.isms by WhI:IC . va; o
populations are kept within bounds that seem ;mpo;;ed by dz_x urut - .
self and are not allowed either to.grow withott limit or £o 1ed orstood
not wholly known (Errington, 1967,  Still not entirely “un ebefore
ssintrinsic’’ compensating processes come ifito _play Jong as
population levels get too high or too dangerously low gut Neto
sénsitive thermostat works long before a room’gets too omaj’ 3
cold). And although predation levels do pot seem tosplay as P it
tole in'these processes as was at one time believed, e\fgn e it
comfilemcnt‘ation of pure chance in this area could provide

i i i ésy a8
tuning nécessary-to, keep things running smoothly. (All it tak 7&\‘86

1. Here ecologists become somewhat vague. By way of account-
various feedback and buffering mechanisms, “they tend
or explicitly to fall back upon physiological mddels of
is (the living organism’s ability to maintain its component
finely balanced ‘equilibria). But what individual organ-
ess that is critically lacking in the pictures drawn by
: xare(?{lglt-in ‘mechanisms for some sort of central control, as
in high%'ff :animals, more;,or less, fail-safe nervous and
means of communication between component organs and
Conventional informational mechanisms’cannot in them-
vide this control, no matter how extensive the catalogue of
s capabilities (Wilson, 1975; Wynine-Edwards, 1962) and
tricately they may seem to Be woven/into the manifold
€cological interrelatedness, any more than the various®s
ica@h;g bureaucracies that make up“a, govertiment’ ¢an
S/O/- | J 771,
¢, O v

oy '3

A ﬁ@ﬂ@nin’gﬂ fiow to evolution (ecology is merely evolution
g), is p‘?écis_ely ‘the problem here too. The hope of certain
that new branches of mathematics or of computer science
e the answer is as doomed as the perpetual motion
For mathematics, however cleverly it describes and
blems of order, organization, and contrél, is ascineffec-
Greek chorus when it comes to doing anything; and if ‘cem-
er able to create anything like stable self-perpétuatingc.
ut of s urely random inputs, as ‘Waddington (1969)
hv@\gﬂnappened, the only plausible inference would be
experimenter effect’’ occasionally manifests itself (pre-
ugh PK) with otherwise fairly reliable computet’hard-
- . Q. ~ Y/ p
ent/s;}y/ is'rlot, simply;a matter of pumping information or
0 the evolationary systém here or there in small doses by
ounting for this or that highly imprébable bit of order or
mn, this pocket of anti-chance or’that ore; the problem is
overall interrelatedness of all the systems of nature—in-
inanimate, when it comes to that/(Eisenbud, 1956). For
ns, like the organizing fields within which embryos mani-
F “harmonious equipotential gradiefits’, (Driesch, 1907-08;
1933/1962) or the ‘‘autonomous centers of décision’ of
58), which oppose the entropic push toward disorder, will
f more than Whyte’s St. Peter at the genetic gate or any
of Maxwell’s ubiquitous demon (even that in the mind
Nor will general sys"tems/ theory provide an answer that

every croupier knows; is a slight nge},) lilge the)double zero on

ulette wheel, to keep the house in business. e
l.oln any case, and regardless of whether otonot any’chmft —1_1_1:)‘: I;ny
mediated predator-prey ‘‘fixes” play afy, appreciable pz_lses i
part at all—in the balance of nature, the problem ’éha*t artl ol
fiection with whatever mechanisms, do-operate 1s tha
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’t immediately beg the next highe.x' question; for you canneg
gﬁe ?:deﬁnitely in yascegnding hierarchies without sooner or |, ¢
getting to some ultimate ground of existence whose nature has been
the perennial preoccupation of ’phllosc.)phers'- and the'ologum? angl
which only a handful of mystics have claimed 1o have gllmpsesl in the
raw. It may be doubted that thex:g is & patna?chal (qr m‘*}trlarch 3
ﬁgure sitting at a celestial desk pointing to a sign saying Th; t} :
stops here’’; but it is difficult to avoid the, impression _that. if is
quently the’dread of having to confront a bogey of this sort ﬂ"ﬂ i
fespons‘ible for/the curious contortions, evasions, and’ hystefigal

r) whereby events that have yet to happen appear capable
prehended apart from any possibility of rational inference
' m{éapg of information transfer. If such a phefigmenon
—and there seems to be ample evidential reason
that it does—would this necessarily mean that something
more . inexorable ' than Waddington’s creods—super-
haps—are at work guiding the entire show along a fated
l;?i?oe mingly random, phénomena, including genetic
the whole panel of behavioral fesponses and decisions
e struggle for‘existence, thenbe merely so much stage

blindniesses of those swho, with almost religious faithy nurture-thejg play fitog feam G 4 FAhat l?as-exxsted rfr?m bey oad

own version of the resufrection—the notion that electrons, particle 3 would it still be possible, to think of evolution,, as did
‘ lecules, genes, organisms, and events somehow orde; 11), as a creative process with an indeterminate future?

f}tlomZ; 11,‘:; eangs, ECBes, course aware that the basic issue here;whethér or not
em .

Sir Alister Hardy does not have a trace of doubt as to how thy
problem of ultimate; control mustfind its s:olutlon. An uncompro-
mising theist, he totally rejects the tendentious arguments of_ T
hard de Chardin (1959) in this regard (as dpes alsp psychologist Si
Cyril Burt, 1966, who provides:a penetrating glimpse off how in
simplistic informed thinking in this’area can be), but arrives .:; his
position through an ‘‘inner certainty’” that has gothlng to do :iw
ology:or logic. Although this may seem to scientists'to be a s; wast
of both, there it;s, this inner certainty, as much a_fact fo na ‘:_
according to‘Hardy, as evolution and just as deserving o sc1en
arttI‘:nig(i):llteresting to realize; at this late date in the hlstoyytofbgg'_
tion and its,critics, that Darwin hims?li.’ was not qverlyscisls/lirg 3 b
such high-level enigmas. InThe Origin of Species (1 oo~
took it for granted/(as did Newten before him) that hore
Creator, and he more tha{n once,.wh'e_n examining solllne ind of IS oFsame experimental work on precsBiitic
bit of evolution, alluded to how infinitely superior the m oy ; )lb,e W Ph . - frp hg on

he mind of man. All'he was attempting t0 6 7 ,_vug’@gomg ittle to ‘futjt er the problem from the point

Creator was to t t for the mechanism/of variations am}\ divers n: aSOgg, cast an interesting light on the factors
gl A acc"“nd hing that canie with it &lis n€o-5¢ decision-making in ariimals and on the flexibility of this
a1 til"llery:elvgs a latgef task, and some (Br& hese experiments ihdicated ithat rédents were able, to a
e D, 1573 have even d an extraterrestrial ‘substititay gnificant degree, to avoid a future tratimatic event such
G v R '}‘lﬁ}'e evsﬁlfggrh;’t; %udged Darwin orfe/jot & lock or death by making /a correct choice (e.g., in
special cre_atloni 1S ";’)‘1’ have meant to him was that God was@= ) from among a number of ‘alterndtive possibilities
and gl o 80 dpozlsll y lanet too ) 3 Craig, 1973; Duval and Montrédon, 1968a, 1968b;
i i e B : . We assume that it is the/animadl and not the
 which is responsible for such effects; we must,suppose
ZIng a latent ability ordinarily held in cHeck, an ability
dly manifest itself in such a manner in natural
, to avoi%?rédatgrs and other dangers) without there
@ rodent population explosion of such magnitude as to
a

t‘mgcessity lies inside the velvet glove of ‘appearance,
en a prime philosophical puzzle even ‘apart ffom the
précognition, and that to some—Einstein) for “one
49)—this issue has enjoyed only a temporary and in fact
rgsplbltion in terms of the dogma of indeterminacy that
nles - 4 um physics. Unfortunately, the data of
have not really.advanced the problem beyond the point
stoics confronted it since these data can not as yet be
y satisfactory theoretical framework; and it may be that
annot be resolved in terms of present modes of thought,
ing more radical even than the major theoretical’mutation
L evolution theory will be required o get ‘us off dead
nwhile we continue to sift through what,data we can
strange phenomenon for clues, insights, or anythingat
rovide a chink in what now appears to be an

. ),
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I cannot conclude without making some, mention O spthe proc

: J r
and its conceivable relation to evolution. Precognition
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" could only have been a temporary (quite temporary, o my" mj
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dwarf everything else in the biosphere. If, on the qther hand, we
assume that it is the experimentetsv:whd'aire responsible for part of
all of these effects (an alternative ini’pqsslbl.d:'go rule out), then we
must presume not only the same lagenl""abllljcy' on __the part of the
rodents but also their capacity and readifiess o respond tq

Precognition in rats as a function of shock’and death. In
Il, R. L. Morris, and J. D. Morris (Eds.), Research in
_ology% 73: Metuchen, N. J.: Scarecrow Press, 1974.-Pp.

Tk¢0%gﬁz}of Spécies. New York: Collier’s, 1909. (Orig-
edfmii1859.) S
imaniier ghat was postulated carlier fofltanima{sdpr} t?: rlcjim"'/T ol .SZ;S(Z‘ ei?l‘l\:en'qﬁwngr‘l”@ﬂ@?. New York: Harper &
B S i . CoU i e o pH /
important point is that either way what occurred ‘in aboratory. V. H Ea ﬁY’L’,egpeﬁence St s i e o develogment.
American, June 6, 1963, 206, 138-146.
The Science and Philosophy of the Organism,:, London:
Charles Black, 1907-1908:72 vols. (
MONTREDON, E. ESP experiments, with mice.
'arapsychology, 1968, 32, 153-166; (a)“/¢ L
D MONTREDON, E. Further experiments. with - micé.
“Parapsychology, 1968, 32, 260. (Abstract.) (b) ;
é&&;} of the telepathy hypothesis in psychotherapy.” /
vski and L. Despert (Eds.), Specialized Techniquesin
. New York: Basic Books, 1952. Pp. 41-63.
d the problem of the disconnections in science.
e Ametican Society for Psychical Research, 1956, 50,

[Eisénbud; 1963a]) suspension of the real rules of the game, ‘the ruleg
that apply in the'field at large, as if another game entirely were b 1
playéd, as indeed it was. But'the very fact that this is possible 're;v:%h

the leeway and the flexibility that allows whole.sys‘tqms in natur 1o,
adapt to each‘other.”Such systemic rather than individual adaptation
would no doubt require accertain percentage of those animals Wl.lo‘
might in the laboratory show, a tendency successful!y to avoid
traumatic events to join the ranks‘of my cover.tly masochistic l.utchen“‘
mice and the moose fleeing surely toward their capture anq k11.1. For
what is certain, whichever way the issu€ of predetermination is
resolved.(if ever it will be), is that all o‘rgaqisms‘ in nature, }nsofar as
they can exercise choice at all, must do so in accordance yv1th overall
requiréments ‘that transcend individual concerns. But if the‘ great
constants of nature have to be satisfied no matter what, if the,
ultimaté boundary conditions (Polanyi, 1968) are as 1nv1§1b}y preser
as our. persistent “and multifarious background radiation, is

conceivable that this imposes ‘on,evolution a flestlny and a d.e gn
(homage to Alfred Russel Wallace, 1911) which the mechanics of
random mutatiors'and alfkinds of psi-mediated intercommunications
merely help to carry out? Cofceivablé/perhaps, but it is unlikely that
the question can ever be'settled. :

Psi and the nature of things. International Journal of
ogy, 1963, S, 245-268. (a) ‘9>

wo approaches to spontaneous case material. Joumal
ican Society for Psychical Research, 1963, 57,118-135,
C/ ! s
chy’ Psi? Psychoanalytic Review, 196667, 53;147-163
(){ r f )
fﬁiﬁnd{gvcﬁqanszsis. New York: Grune & Stratton,
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