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Behavior has been described as both innuate and learned
(see 1.5), and we have seen that learned behavior
assumes great importance among mammals. The intimate
relationship between diffcrent generations brings the
possibility of building up quite complex behavior
patterns by imitation, without the need to learn by
trial and error in each generation. Such learning is
confined to animals (birds and mammals) in which
parental care has evolved. !
But mammals also depend on learning by trial and
error, which must always be the original source of
i learned behavior. While in most animals activity and
learning result from the need to satisfy the primary
drives of hunger, sex, and self-preservation, a new

|

does not satisfy these immediate needs. This new
factor is a drive to investigate and explore the

environment without tiie immediute object of satisfying

» 7

one of the three prime bioloqi i :
gical needs mentione ‘
abave, and has bheen termed effectance motivationg. |

——————

!
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Effectance motivation is seen 1n the pl9yful and
5§ET3?€E6?Y‘activity—bf youny madelb.WLtH the parts
of the environment that provide changing gnd
interesting feedback in connectign Wl?h effort
expended. Such activity leads individuals to
discover how the environment can be changed and what
consequences flow from the changes. Such moderate
but persistent activity is poss;ble only under the
protection of parents, because 1ts_valug to tpg ‘
individual and the species 1s not immediate, as are
the primary drives, but is of a long-term na?ure.
This type of behavior forms part of.the procezi}
whereby the young animal learns to.lnteracF effec-
tively with the environmcn? and puilds up its
perception of its surroundiugs {(sSce 10.2)
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determinant of behavior is found among mammals that e



|

B.G, Campbell: Human Evolution, Aldine Pub., Co.
Chicago, 1966 p.50

The value of a computer in the solution of a very
complex problem depends not only on the computer's

size and complexity but also on the amount of data

that is fed into it. For relifble results, a large
input is aprerequisite. It is/ equally necessary in
the evolution of the brain as a mechanism for
prediction and problem-solving, for complex problem-
solving depends on sufficient input data, and this ned’
explains the evolution of effectance motivation. The .
motor exploratotry activity ETRat Fesults in the — \
satisfaction of the primary drives of hunger, sex, and !
self-preservation was supplemented by the increased
input that was derived from effectance activity and

is an essential correlate of the evolution of mammals
into organisms with brains much larger (in relation

to body size), much more cuwplicated, and much more
efficient than had beoen inowrn Lotore in the organic
world,

rsonliche Zwecke.
des Rechteinhabers.
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There were two developments within the brain
itself concomitant with the incre.oed input. The
first was the evolution of o greally expanded memory
store (that is, an urnconscious rccord of experience);
the second was the evolution of un expanded
"computer," that is, the part of the brain that
actually makes predictions und solves probloens.
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- B.G. Campbell: Human bvolution, Aldine Pub. Co
. Chicago, 1966 p.331/a2

It is clear that the total morphological pattern of
the Hominidae is associated primarily with bipedalism.
If the interpretation of this pattern that has been
placed upon the fossils of Ramapithecus is correct,
we must suppose that Ramapithecus may have moved
‘bipedally more often than 1iving apes do, though
clearly the associated adaptations of the pelvis and
hindlimbs would be less striking in this animal than
those we see in Australopithecus. If Ramapithecus
was bipedal, which hominid status implies, he was
most probably living in fairly open country, since
bipedalism is not a very useful adaptation in the
tropical rain forest, with its dense ground cover,
For the present, therefore, it is reasonable to
suppose that the Hominidae first became established
in open country in the Miocene (15-20 million years
ago), though just why it happened is not known,

B.G. Campbcll: 1w ~Vulution, sldine Pub. Co.

Chicayo, 1966, p.335

We need not think, therefore, of a descent from the
! trees as involving a sudden and revolutionary
adaptation resultiny, perhaps, from some startling
, mutation. Nothing so drustic is involved.

1
i

. . ] Evolu-
. tion is Fhe slow unfolding of new forms, Semi-
brachiation is preadaptive to bipedalism; its

advantages can have becn reali
open or scattered woodlund.
adaptive to plains living; our hominid ancestors
had some startling advantages for Flains 1life, in
terms of their sensory acuity, powers of prediction,
and manipulative ability, The opportunistic nature
of the evolutionary PLocess alluwed Lhe exploitation
of an ecological situutica wi bl yreat possibilities,
Early hominids no louger usced their eyes mostly for
locomotion, as they had donec in the forest;

zed only in fairly
Bipedalism is pre=-
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e they
% cou}d‘nQW use them largely for the more productive
. 6 activities of food-finding, defense, and intra-
% 1
o t

specific communication.
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We do not have to postulate a sudden climatic change
to account for a new adaptive radiation, though
there is some evidence of a reduction in the total
area of forest in central Africa soon atter that
time as the result of a morc arid climate, By
Pliocene times many pldins-living f.rms, such as the

giraffes, gazelles, and baboons, wure evolving under
new selection pressures.

B.G. Campbell: Humar lLvolution, Aldince l'ub., Co.
Chicugo, 1%0u p.333

1t seems corresponuingly cleur t...L the early
hominids must have cvolved o degree of bipedalism in
the forest; this improbL.ble suguestion is acceptable

only in the face or tue evidence we ove of semi-
brachiation in hominid cuicestry, tntrestingly
enough, the great galeountologist we ke ureyery
postulated in 1928 tnal sone L raci o Liag would hove
been ecscential rtor Lic woiinid anCewlirs of won poelore
they could have wecouwe woaovcwll vdysan, e dela
much less reouily oo o Cout Lo vl yonodbiliity

of a change in aduplablicn stun cuadiuped Lo blped.

The present evidence tor semibrachiution gives us a
happy solution to the problem cof the origin of
bipedalism, since it involves an erect posture and the
direct vertical traunsmission of weight from body to
feet, It is well known that chimpanzees, gorillas,
and especially gibbons can walk for some distance on
two legs. Althouyh their posture is stooping rather

Excerpt of Campbell, B. C., 1967: Human evolution an introduction to man's adaptions, Chicago (Aldine Publishing Company) 1967.
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It seems correspondingly cleur that the early
hominids must have cvolved a degree of bipedulism in
the forest; this improbuble suggestion is acceptable
only in the face of the evidence we have of semi-
brachiation in hominid ancestry. Interestingly
enough, the great paleontologist W. K. Greyory
postulated in 1928 that some brachiuting would have
been essential for tne {iominid ancestors of man before
they could have become habitual bipeds, We would
much less readily be able to accept the possibility
of a change in adaptation from quadruped to biped.
, The present evidence ftor semibrachiution gives us a
happy solution to the problem of the origin of
bipedalism, since it involves an ercct pusture and the
direct vertical trunsmission of weight from body to
feet, It is well known that chimpanzces, gorillas,
and especially gibbons can walk for some distance on
two legs. Although their posture is stooping rather ~

G

nliche Zwecke.

than man-like, the possibility of bipedalism is
present and is due to adaptation to the changing
mechanics of body weignt f“d strews that result
from regular brachiation.

L%
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1. Napier, J.R. 1964 The evolution of bipedal
walking in the hominids. Arch, Biol. (Li&ge)
75 (suppl.): 673-708
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We Call SUpPOSE, wicll, L L. iy MloCene (or
earlier) tuncre were som uljupthcCi“c‘dpeS already
evolved as semibrachiators; their arms were
lengthening, their spine was stitfening, and their
fget showed adaptation to standing upon branches (see®
Fig. 5,18, pP.l32) Perhaps some of them were already
OCcupying more ogen country, such as that occupied

by the (mainly terrestrial) mountain gorilla today.
But, unlike the mountain gorilla, they were small
light creatures, perhaps no more than four feet high,'
S0 an upright posture prescnted fewor mechanical
problems. At the same time, in the bamboo~covered
mountainsides inhabited by the mountain gorilla

today, visibility is very limited, and standing up
does not improve thne view. But in more open

country stunding erect would have al froraed o ouod
View,.dnd bipedalism would also n.ve nad otner
striking ddvantages, Sumetines o modern bLapoon
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(or a patas monkey) will stand erect to get a view
over the grasslands, and the protection against
predators thus offered to an animal with already
excellent sight must be very considcrable.

——— ey

B.G. Campbell: Human Bvolution, Aldine Pub. Co.
! Chicago, 1966, p.335

One other adaptation, however, seems necessary as a
postulate, Baboons have survived in open country to
a g;eat extent as a result of their highly evolved
social structure. If early hominids were not fully

g . preadapteq in this rcspect, they almost certainly
: gE zﬁri p?rFlally prﬁadapted. At any rate, it seems
s i at plains llfe.ror Such a defenseless creature as
s 83 a primate ngce551LuLcs Lue rapia evolution of a means
5 §§ of_cooperatlve def o La oo vinding social structure,
gﬁ %E This social siruct. oo ae boosuioule the remarkable
Ot 85 changes we ... 1. (. 1] _.2_Locehe priese of human
5€ 23 evolution,
258 2g
S0 oc
g 53
cX BE
o
Eg EZ ! B.G. Campbell: Huuwal wvo.wtion, Alulne rub. Co.
§§ g% Chicago, 1Yuu, pe.ss/ou
og €
EE Eé 5 Apart from Ramupitli:cus, i . rli. .t wwinid rossils
EE E? ! of which we know the age v th oaiy Cut bulnty aro those
2% 55 i 'l of Australopithecus, roud.. :U vliuuva., Tanzania.
g8 &g They are pow belicv.d Lo . te iraw wnoul 1.9 witlion
58 88 . years ago . T the lToocot level . oo nis sice
gg Eg E (Bed I) we find rumeliie o Coby owe ol treloul.accus
£E &5 | robustus (previously rnownn as Ziunjunthrouus) bulb also

of an advanced form of A. aftricunus (originally named
Homo habilis). The interpretation of these important
fossil remgins has recently been discussed by Tobias
and others®™ and the interpretation placed upon them
in these pages is upproximately in line with.the
published views of Clark Howell aud Robinson~. These
two species of Australopithecus have already been
discussed, and we have distinguished the heavy-jawed,
probably herbivorous A. robustus from the light-jawed,
omnivorous A. africanus (chapter 7).
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l. Evernden, J.F., and Curtis, G.H. 1965 Tne
potassium-argon dating of late Cenozoic rocks in
East Africa and Italy. Curr. Anthrop. 6: 343-85,

2. Tobias, P.V. et al. 1905 New discoveries in
Tanganyika: their bearing on hominid evolution.
Curr. Anthrop. 6: 391-411

3. Howell in Tobias et. al. 1965
Robinson, J.T. 1965. Homo "habilis" and the
australopithecines. Nature, London 205: 121-24.

B.G. Coampbell: Human Evolution, Aldine Pub. Co. Chicago,

¢

1966, p.338

! Somewhere, we have to admit, an Australopithecus gave birth

to @ Homo, and they were, from our point of view,
indietinguishable, l Q 2:

-
»

B.G. Campbell: Human Evolution Aldine Pub, Co. Ch
196, p.337 » Shicega,

In ths early Pleistocene, therefore, we can re i

cognize th
two species of Australo ithecus, weil astablisheg in eas:::n
and southern AFricg and clearly distinct. As we have seen
that called A, africanus is the more Homo-like, and at Olduiai

it approaches very Closely the early Porms of Homo erectus.
R S

b Tbbiasg P.V., and von Koenigswald, G.H.R. 1964 A
Comparison between the 0lduvaj hominines and those of

Java and some implications for h ini h
ominid
Nature, London 204: 515-18. 1nid phylogeny.
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B.G. Campbell>* Human Evolution, A{g;ue/PGb. Co. Chicago)

66, p.348
TABLE 11,1 SUBSPECI } om0 ERECTUS

s

Approx. Pl )
Time-gpan - g .
(vears B.P.),ffhrOpe N.Africa rica E.Asia
350,000~ - - mauritanicus leakeyi erectus and
5;500880_ pekinensis
906,000 heidelbergensis - habilis* modjoker-
tensis

/ # Spacimens from Tanzania $01duvai. lower Bed II) and
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.G, Campbell: Human Evolution, Aldine Pub. Co. Chicago
8.G. Camp 18e6, p.3a0 "’ 9%

Such behavior may be unusual for baboons, but it does
suggest that the difference between cooperative defense and
cooperative offense 'is not very great. Many primates use
\ signals for troop control: what is interesting here is
that the baboons show the sort of discipline that we
associate with dogs, when they act ae cooperative hunters.
| It appears that primates are sufficiently versatile in their
| behavior to develop this particular pattern when it proves to
| be adaptive. -

B.G. Campbell: Human Evolution Aldi i
: ine Pub. Co. C
196, p.3d1f hiceso,
i The evolution of manipulation and th i
‘ ' e evolution of s h
' seem to have gone hand in hand, and they appear to 1ﬂ3§§ve
::tansivo cross-connections in the cersbral cortex betwaen
3 e diffetent sensory receiving areas (visual, somesthetic
:nd auditory cortexes) and the motor cortex. It is ’
hese corticocortical connections that are such iki
a strikin
character of the human brain and that are a necessary e
correlate of manipulation and speech,

B.G. Campbell: Human Evolution, Aldine Pub. Co. Chicago,
‘ 1966, p.344
P i It should be gdded that we have no reliable absolute dates for
| the Asian fossils though the range 700,000-500,000 years B.P.
is a likely approximation. In Africa, the earliest forms
that might be attributed to Homo erectus come from 0lduvai
| Bed II and may date from nearly 1 million years B.P.

l 1. Tobias, P.V. et al. 1965 New discoveries in Tanganyika:
their bearing on hominid evolution. Curr, Anthrop. 6:
391-411.

Eigentum des Erich Fromm Dokumentationszentrums. Nutzung nur fir persdnliche Zwecke.
Veroffentlichungen — auch von Teilen - bediirfen der schriftlichen Erlaubnis des Rechteinhabers.

- Propriety of the Erich Fromm Document Center. For personal use only. Citation or publication of
material prohibited without express written permission of the copyright holder.

B.G. Campbsll: Human Evolution, Aldine Pub. Co. Chicago,
1966, p.348

W
£
g

.6
=
=
(s}
=
LTS

|
|
i . TABLE 11.1 SUBSPECIES OF HOMO ERECTUS
|

) %gprox.
me-gpan
(Years B.P.) Europe N.Africa Eérfgg > E.Asia
350,000~ - mauritanicus leakeyi arecius and
5;390880_ pekinensis
900,000 heidelbergensis - habilis*  modjoker-
tensis

* Specimens from Tanzania (Olduvai, lower Bed II
South Africa (Swartkrans). ' ) and

Excerpt of Campbell, B. C., 1967: Human evolution an introduction to man's adaptions, Chicago (Aldine Publishing Company) 1967.
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WUhat reduction had occurred, however, was not a world-wide
phenomenon, for the Steinheim-Swanscom

Aldine Pub, Co. Chicago,

‘ accompanied by glaciation, by another population, which,
, @although it had an equally large crani

al capacity, had at the
sams time retgined a heavy masticatory apparatus only slightly
smaller than that of Homo erectus,

This large- jawed Population,
with its heavy supraorbital torus and large nuchal area, is
known by the name of Neandertal, where the first fossil human

® 80 described was found in 1858. This Neandertal
population, so much more primitive in appearance than its
predecessor, remained in western Europe until the final
glaciation of the Pleistocene, when it was replaced by a

modern population, some 35,000~50, 000 years ago (ses Figs. 3
12, N'and m, p, 81),

B.G. Campbell: Human Evolution, Aldine Pub, Co. Chicago, 1966
pP. 351

TABLE 1%.2 SUBSPECIES OF HOMO SAPIENS

Approx.
Time-span
(Years B.p,) Europe Asia Africa S.A.Asia
0-35,000 Modern subspeciss of Homo sapiens#*
35,000~ neandarthalensis palestinus rhodesiensis soloensis
100,000
100,000 - steinheimensis - 4 -
i 200,000

! * Modern man probably entered Australia and America about
' 20,000 years B.p,

+ Undescribed fossils from Olduvai may fill this gap,
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But much has bappened in these most recent phases of human
evolution. Since the appearance of man indistinguishable
from ourselves, which is recorded in the fossil record in

| France (Cro-Magnon) and other sites (Fig. 3.12, m, p.8l),

in Kenya (Kanjaray, and in south-eastern Asj i

Sarawgk ), about 40,000-50,000 years ago, he has spread
throughout the land masses of the Old and the New World and
Now occupies a vast range of environments.

Xce! y Doy .





