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Introduction
This conference has the established goal of seeking new ways Lo

"humanize the information sciences." We wish to suggust thal "humanize"
is far too narrow a concept, and that the "information soiénces" (par-
ticularly the field of speech communication) might do well to consider
breadening their vision to use a term such as "biologize." It will be

the position taken in this paper that we cannot really understand human
communication without an understanding of the communication systems of
other species; and, further, that a rich and productive means of levising
new methodologies and conceptual frameworks for stuiying communicatlion i
in croas—pollinatisn between the fields concerned with human communicuation

and the biologicalldisciplinea. Consequently, we wiil discuss some of

fhe reasons for a reluctance In our field to move to a hroader compurative

approéch, and a few of the benefits--to our field and to others--of com-
parative work. In particular, our discussion will focus on the implicatiors
of the notlons of evolution for the conceptualization of cémmunicaﬁion
in different speciles, eSpecially man.

I. Evolution and Communication
"Communigation Continuity"

Disregard of animal communication systems by scholars of human com-
munication has stemmed from some sericns problems of both misuce of
comparative work and misinterpretation of evolutionary theory. ‘oo
often comparative approaches huve beon objected to and perceived morely

as reduging man's communication systems (especially language) to those

of "lower" species, either in terms of basic concepts or evolutionary
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history. This objection fails to positively uffirm the fundamentul function
of comparative analysis, which is to discover both similarities and
differences, However, it does point to a serious temptation (reductionlem)
in the comparative approach. Interestingly, this objestion usually comes
from an anthropocentric position; as should be apparent when one recognizes
the qualitative differences among spevies of divergent lineages and
different env.ironmental demands, it is equally important to note that

tho communication systems of other species should not be reduced to that

of man,

Reductionism has been most apparent in the one area of "comparative
communication" thut has been developed, that is, in the description of
human communication in terms of closed mechanical systems, information
theory. and Shannon and Weaver (1949) type models. The problems of ap-
plying information’theory and related machines Qodels to hwman communica-
tion have been frequeatly discussed, and it is not our intention to review
them here of. R, Smith (1962), for example). Instead, we would 1like to
criticize ite reductiorism on grounds usually omitted by other critiques--
that is, in ‘terms of the awkward implications rogarding the evolution of
-unguage and communication that flow from information theory.

Since information theory is predicated upon the concept of entropy, it
would seemingly be unable to account for any of the emergent aspeuts of
evolution. Instead, the "most"--and this is perhups stretching information
theory unjustly--that can come from its concepts s tne presumption that.
all communication systems can be ranked on a simple unitary scale of com-
municative complexity. Differences among commupication systems are re-
ducible to differences in number of structural characteristics, chammel
capacity, and so forth. Qualivative differendes are 1ignored, and any di s~

cussion of the evolution of communication or evolutionary relationships
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among communication systems of living spscies within the information theory
framework implicitly assumes that some species are merely simpler versions
of other species. This assumption might well be called the "theory of
communication continuity," and Lyons (1970) has expressed awareness of
apparently the same concept at work in a non-information theory context:
"It has often been argued, and perhaps more frequently sssumed without
argument in recent years, that human language must have evolved from some
more primitive form of communication akin to one of the signalling systems
employed by other animal species" (229)%*. Bronowski (1967) has explicitly
supported the "communication continuity" view:

The distinction Leiween human language and animal communication has

baeen debated by many writersy indeed, the main lines of the argument

were laid down in the last century. Since then, a great deal has been
lesrned about animal behavior which has given “the topic a new and

solid interest. At the same time, fossil evidence has been fourd which

changes the traditional conception of the evolution of the human
brain.... These findings and speculations give a different philosophlc
depth to the discussion of hwman and animal nature.... It is nol lu-
plied.,.that there is any brouk in evolution bwtween humun vpeech un
its ori.ins in gnimal behavior. (374-375%; emphuuis ours.)

The agsumption of "eommunlcation continuity" appeurs to be guile
analogous to the psychological notion of "mental continuity" that stemmed
from behavioristic views of intelligence and learning. The notidn of
mental continuity--that there are no fundamental differences in intelli-
gence among species, and, hence, that all living organisms can be ranked
on a unidimensional scale of mental comploxity (with man at the top and
the sponge at the boitom)--has been under attack during the past few yoears
by Hodos and Campbell (1969), Hodos (1970), and Lockard (1971), among
others. Evidence contradicting the mental continuity-positlon and sup-
porting the existence of important qualitative:y different isental and

learning abilities has been put forth by Rozin and Kalat (1971) and

%As it applies to the presumed evolution of wertal from human nonverbal
communication, Birdwhistell (1970) has critiqued this notion, which he
calls the "'Closer to Nature' temptation."
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Shettleworth (1972). An oxample of the disturbing consequentes of ex-
perimental work for advocates of the mental continuity view wau'proﬁlded‘
by Hodos (1970), where in a particular test of lesrning plastleltiy, pigeons
(whe should be the inferior species in a mentul continuity view) per-
formed better than New World monkeys. (Numeroué other examples can be
fourd in Stettner and Matymiak (1968).,) We submit that similarly dis-
tﬁrbing results for the communication continuity notion occur if it is
tested against empirical evidence. For example, the communication sys-
tems of primates would supposedly surpass thr systems of "lesser" species
such as birds. However, if one uses structural complexity as the cri-
terion, bird song in most Oscine species is far more complex Lhan New
or 0Old World monkey calls; furthermore, in our own research (unpublishoed),
we have found that the structural complexity of a sei of calls of the
common loon--a nonpasserine and sarly evolved aviun spe:les--is grealer
than that of some birdsong. If one uses vocal plasticlity, then the
Indian hill mynsh appears to far surpass any New World monkéy. Of course,
there are oﬁher criteria by which the "higher" animals -urpass the
"lower" oxes. The point igs that the communication systems of lMving or-
ganisns differ qualitatively, and do not fall on 4 simple scale that
ignores funiamental differences.

411 too often, underlying the objections to reductionism in informa-
tion theory and comparisons with other species is an assumption that is
more often expressed in conversation than in writing, but is evident tn
the work of authors that ws will discues below. This sasumption--which
we shall call the "theory of speech superiority"--is basically at log-
gerheads with the communication continvity view in that it correctly em~

phasizes qualitative differencea; but simlar errors in reasoning regarding




evolution are involved.

Simply, the "speech superiority" position holds that all communication
systems of "lesser" species are qualitatively vastly inreriog to the systems
of man, most specifically language. Crudely put, the view is that language
(and/or human communication in general) somehow both encompagses and
surpasgpes all other systems; hence, by studying man, we would implicitly
study the other forms as well (but not vice versa). Or, the other systems
are so qualitatively inferior as to be uninteresting.

In the first place, it is diftficult to make such Judmenis without
considerable comparative evidence, and yery llttle work has been done
thwe far. But secondly, such judgments are questionuble on evolutionary
grounds, as well as being premature. We shall highlight some of these
questionable aspects in discussing the positions of Smith (1967) and
Marshall (1970).

A sophisticated-~but inconsistent--presentation of a spsech
superiority position is found in a biological theory of communicalion
presented by Smith (1967). Smith's position is thatl most currenl communi -
cation theories are reductionistic--that is, that all phenomenn may be
reduced to and ultimately explained in terus of a single elementury uetl
of physical (mechanical) constructs (a position with which we genornlly
agree). Hence Smith takes an "emergent," "holistic," "organismic"
position, treating communication as a central biological phenomenon
involved with information exchange.

Up to this point, Spith's view is solid. However, despite his
emphasis on emergence and anti-reductionism, later in his work we find
an ordering of liying systems as demonstrating the gvolution of communi-
cative complexity from simple organisms and chemical communication, to

ingsects, lower vertebrates (fish, reptiles, and birds), to the higher




wbe

vertebrates (primates), and man and speech. For such conclusions about
the evolution of communication to be drawn implies that he views some
living specles as primitive to others, falling into place on somé linear
scale of evolution. It is the case, on the contrary, that no living
species is descended from any other living species. Spacies today
represent divergent lines of evolution that long ago branched off,
evolving in parallel and not representing an evolutionary sequence
(Hodos, 1970). Inferencea.about the phylogenetic development of communl-
cation or other behavioral systems cannot come from animals representing
divergent lineages; and species that have come from the ssme stem have
usually evolved 8o apec;fically to new environmental requirements ﬁs to
be unrepresentative of any evolutionary sequence. For example, although
amphibians evolved before reptiles, living frogs and toads are not
ancestral to reptiles since both amphibian and reptilian species have
changed greatly since the time of brauching. Since mammals probably
originated from another branch of reptiles, It is unreasonuble to connider
either birds or érocodiles a8 representing communication systems ancestral
to wan's (cf. Hodos, 1970 }. Comparisons of species represehting dlvergent
paths can give insight only into the pressures of adaptation on communi -
cation systems (cf. Hodos and Campbell, 1969°}: Some possible evidence
for the evolption of behavior and communication patterns and systems can
come oply from studying species that represent a common evolutionary
lineage and which have not diverged too greatly, For exampls, since both
birds and 1iving alligators and crocodiles came from the same "archosaurian~
stem reptiles," the modern oroocidilia, as swrviving archosaurs, are
reasonable reyresentatives of the reptilian ancestors of birds (Hodos,
1970 ; 29). Studies of hedgehogs, tree shrews, bushbabies, and some
0ld World nonkeys may yleld some information about the evolution of man's

communication systems.
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Furthermore, Smith assumes that there is an evolutionary "goal,"
and that this goal is toward increasing complexity and specialization.h
Evolutionary trends in the direction of simplicity have been discussed
in some depth by Simpson (1967) and Mayr (1969). Thus, ironically,
although the initial view presented by Smith stresses qualitative
differences, his rank ordering of living systems as demonstrating an
evoluticuary movement toward complexity is itself reductjonistic and
seriously misleading.
Although the position taken is the inverse of Smith's, Marshall
(1970) has followed the same assumptions in his reasoning. Marshall's
‘position seems to be an update of the "distinctive features" approach

put forth by Hockett (19593 1960a, b; 1963; Hockett and Asher, 1904).
Heckett eventually listed 16 features tha!, supposedly distinguish language
from other systems, implicitly suggesting that organisms could be placed
on a vertical scale accordirg to the number of features possessed. Many
of these featvres applied to other species; naming, for example, is
evident in the behavior of some entiphonsl bird species (cf. Thorpe,
1966). However, only man's system contained all 16 features, of course,
and the scale totally ignored features @uch as chemical coding) attri-
butable to other species' systems but not to man's, (Hockett and

Altmann (1968) eventually revised the design features approach toward
"frameworks" which removed language as the s@andard against which all
other systems were judged. The original distinctive features approach,
which emphasized "speech superiority," was--and still 1s--quite influentiel,
however. )

Marshall reduced the number of presumably diagnostic features to
five, which supposedly do not characterize the communication systems of

other species (one of the guppopedly unique characteristice is naming).
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From this comparison of the systems of living species, he argues against
the view that language evolved from animal forms of "informative signal-

ling." So again we find the derivation of conclusions regarding evolu-

'tionary sequence from an improper ordering of living systems in some

evolutionary sequence. Furthermore, Marshall's posit{gp is that language
is superior to other communication systems, a view which completely fails
to acknowledge that qualitatively different systems have evolved to meet

different adaptive requirements.

It is readily apparent that there aregqualitative differences among
species; such a point is obvious in evolutionary theory's implicit
assumption of discontinuities resulting from "the divergence of'
evolutionary lines and the extinction of many intermediate forms" (Modou
and Campbell, 1969:339)., Hence it is ultimately unreasonable to rank
communication systems, as it is unreasonable to rank apples, oranges, and
bananas, since cach has been adaptud to different environmental conditions.
Comparisons among species can be madej but to then infer that one kind
is inferior and thus more primitive in some evolutionary sense suggests
an untenable view of avolution.

"Comparative Communication"

Interesting and valid comparisons among species can be made if notions
such ag "rudimentary" and "inferior"--in any evolutionary sense--ure dropped.
In fact, it is only by comparison--if only against an implicit and un-
articulated "model"--that any phenomenon is defined and understood. Quite-
simply, it is as important to say'what gomething 1s not as what it is; and,
as Sehsok (1968) pointed out, in exclusively studying human communication.
we have restricted ourselves to a sample of one, The conceptual inadequacy
of the "communication continuity" agd "speech superiority” points of view
would not be apparent except through knowledge of and comparison with the
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communication systems of other species, grounded in an understanding of
evolution,

An {mportant consequence of the often ill-reasoned debates comparing
human and other animal, insect, or mechanical communication ayatems has
been to more clearly perceive what is uniquely human. FEqually important,
we ca; perceive--when our anthropocentricism is held in check--what is
uniquely the property of another species. At the same time, we may per-
ceive what is shared or similar among several species. Several examples
will serve to reveal these points: (1) The steady growth of Hockett's 1list
of design features as characteristics (though not exclusively) of human
language 1s a direot conaeQuence of comparative work. (2) The significance
of the important linguistic notion of "open—andednpssﬂ is more clearly
understood when compared to aqotherykind of "open-gndédneaa" in the communi-'
cation of bees. (3) The adopﬁion of and attempted adaptation ﬁo human
communication of Shannon and Weever's cybernetic model contributed to a
great growth in conceptualization (especially in the rebuttal attempfs).'
Congeptual Framework for "Comparative Communication! |

Briefly sketched, the comparative study of communication, at a highly
abstract level, can be grounded in a theoretical basia'auch as that put
forth by Smith (1967) (but without the queationable assumptions critioized
earlier in this paper) In this view, communication--in its broadest ‘

,’sense--is a biological phenomenon, and 48 defined aa the exchange or in~ i

' k;format1on by an- organism with its environmont.m Quitqflikq;y,»1n£9rmapion»nQJ

w"”‘*f-will have toﬂrema1n ; Primitive termo ;

Plaoed 1nto an eVolutioaary framework, thta phenomenon,of oommunieatio
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Communicative behaviors are adaptive. Thus when we compare ¢ommunication

1
!
%
;

among species, we are disocussing qualitativeiy different processes; for
example, cemmunication in the chimpanzee is not merely a simpler version
of communication in man. However, in some sense, at en abstract conceptual
level, we are talking about the "same" phenomenon--one that serves certain
adaptive funotions (such as integration amd differentiation {Smith, 1967))
for all organieme. Commmnication in man is the "same" phenomenon as
communication in the chimpanzee only in the same way that we can talk about
intelligence in man and -in chimpanzee and mean the “same" thing~-that is,
as "an aggregate of special abilities, each one evolved as o response to
ecological factors posing problems" (Lockard, 1971:173).

Communication in any cpecies can thus be seen as a set ofkspeoiel
abilities and r¢lated behaviors evolved to deal specifically with infor-
mation and the 1ntegration and diffeyentiatioh of the organism and other‘
organisms; upon which the preoesa of patural and gn;&g:gl seleetien'have
acted. Soms similar behaviors from unrelated species may have resulted
~from eimilar seleotion pressures; similarities among related speciee may:’
have comd from phylogenetio sources. Differencee may . he due to either
'evolutionary divergence or different adaptive preesuree.‘ Depending on our
fpurposes, we oan then refine the dexinition to require tha* Oommunib&tion

| ,behavior aaeooiated vith these functions be reoognized aa signifioant by

o Qanother organiem,a
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‘does not allow the possibillty of a more powerful one (cr. Lashley, 19)1),"
"the Ghomsky and Miller approaoh, uhen tied to field testing, allows all

ol fi;avenues to be explored and suggests some means for do*ermining the best
":?f.‘theorya ,:,,j-,‘ G ‘ ' k

?;ﬂthere‘are,aome important diffioulties to consider,; The human ob’erve“:"\is‘:,f




el | c e o ™ \\; o
,u,{ﬁanough ulikeu the speoiea to oomprehand what he observea.i‘(a

,;:,' observar 15 oapable, through his own or teahnioal meana, of »tun1ga~in ,
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: }be that there are distinot 1evels of the eystem, eaoh with its own “set of
f~5elements and rules, conneoted "logioally" (explioitly) to eaoh o+her.,

Determine the aooeptable sequenoes or eloments, and olearly dia~

’*lf,;:tinguidh"hem from unaoOeptable aequenoeé; Thie may be done ither:?‘







'i'°~fvi> One would then rewrite the oode to match the data., Admittedly this is ad hie
‘Jti]hoo to some extent, hut it surely indioatee one of the points where a purelyfiif
7,"7’fiforma1 analyaie may give way to empirioal evidence' and, although thu code ;_,4
:’?,f;;:is thue a bit ed hoc (when’adjueted
: 7ﬂf;e;on the basis of the prior, prinoipled‘deoieion to use an empirioal test to
';*ﬁ*ff;determine the value or th”tcode . C o

17w
There are alternative codes that operate on different

prinoiplea and reorganize the da+a 80 that alternatives are different.,

d The error in the ourrent oode ie merely indieative of that

ii vpoint where differences that we peroeive ere meaninglesa to the animal.

edadjustment is Justified olearly .
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| ' The situation ia moru ambiguoua if we encounter two. oodee that prediet
. the same empirioel consequences (or the alternate situation where ue have

“g>two oodee that equally we11 aocount for the data)., If both oodes prediot

“ 7Tf;fth6 same oonsequanoes, then at 1eaet within our current oontext, ue have’n;; éai"
| ‘lfr_way of determining which alternative is "right," beeause there ie apparently eif@
*’.f'no teat that distinguishee betueen them. Hence. we may legitlmately choose ‘

Iefeither alternative. However, we may wish to provide oertain standarde (for'f

E;; ffjudg1ng betueen rival theories) that appeal to ot? r conoepts,’f°"j°

'"-ohﬁiplieity, eleganoe; or "naturalnesa"~-a partioularly confusing notion vhen

“7fffrt7 ,one ie working with another”epeeies., Further, theories oan be ranked‘_

f-,uen 1t fits uith:o her theor!
lif{fdealing with units and aequelﬂ
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a great deal. ‘However, it does prOVide us with a general taxonomy oi loon
vooalizations (oategorized aooording to sooial consequenoe), which uiil help

. us to provide a sooial oontext for the "bioasaay teohnique" used in deter- o

“k'Tmining struotural meaning. Thus far, we have oome up with some hypotheses

, regarding units and sequenoes, and oan begin field teating these in the next

o {few seasons. A problem which we must resolve in the field testing ia that

Vo ountil it is possible to identiﬂy what is merely individual variation in‘oalls,ﬂ7“”
: it ia hard if not impossible to determine what are significgn* difrer nces

o »~iin unita and sequences and uhat are not.v Henoe we will be I

- _f;identirying those i‘eaturea that oode 1ndividua1 identity (of. n':ear, ,1970;

'Jﬁ{;ﬁ;Emlen, 1971), again by using the basio rationalist procedure in;conjunctlo‘

\41f€7 fwith the bioassay technique.;of;,_*‘V‘“

»C*fjiof speeoh oommunioation., Involved in both,the' communioationioontinuity:
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