
view, in placing the problem in per- 
spective. 

Unfortunately, the conference con- 
tained nothing new. The selected statis- 
tics that excite the enthusiasts still 
caused the skeptics to shake their heads. 
The variations in solar output that were 
described still looked like miniscule fluc- 
tuations indeed, and the depth in our at- 
mosphere to which their effects might 
reasonably extend was still the thin vacu- 
um of its highest reaches. No one, nei- 
ther skeptic nor enthusiast, proposed 
any definitive tests in the old debate. 
Charles Augustus Young, the eminent so- 
lar astronomer of the 19th century, had 
said it all in 1895 (The Sun, p. 161): 

In regard to this question the astronomical 
world is divided into two almost hostile 
camps, so decided is the difference of opinion, 
and so sharp the discussion. One party holds 
that the state of the sun's surface is a deter- 
mining factor in our terrestrial meteorology, 
making itself felt in our temperature, baromet- 
ric pressure, rainfall, cyclones, crops, and 
even our financial condition, and that, there- 
fore, the most careful watch should be kept 
upon the sun for economic as well as scientific 
reasons. 

The other party contends that there is, and 
can be, no sensible influence upon the earth 
produced by such slight variations in the solar 
light and heat .... 

It seems pretty clear that we are not in a po- 
sition yet to decide the question either way; it 
will take a much longer period of observation, 
and observations conducted with special refer- 
ence to the subject of inquiry, to settle it. At 
any rate, from the data now in our possession, 
men of great ability and laborious industry 
draw opposite conclusions. 

It would probably not surprise the sa- 
gacious Young that nearly 80 years later 
almost 200 such men were still hotly 
arguing the same issues. What he might 
find heartening, however, is that since 
the Goddard meeting, and in part be- 
cause of it, his simple recommendation 
that more observations of the solar out- 
put be made is at last being implemented, 
by NASA and other agencies. We have 
subsequently brought together a new def- 
inition of the total output of the sun and 
its variation which should serve as a 
baseline for the gauging of future varia- 
tions (0. R. White, Ed., The Solar Out- 
put and Its Variation, University of Colo- 
rado Press, in press). And computer 
modeling efforts are bringing us closer to 
the day when we can determine, in theo- 
ry at least, whether these measured solar 
changes can have any significant effects 
in an atmosphere such as ours. In 1977, 
as in 1973 and 1895, we still don't know. 
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The 25th anniversary of the Sub-De- 
partment of Animal Behaviour (Universi- 
ty of Cambridge) at Madingley was cele- 
brated by a conference, in which repre- 
sentatives of widely different fields were 
invited to discuss some of the issues that 
seem to be emerging in ethology today. 
The present volume is the proceedings of 
this conference. Because the partici- 
pants included many prominent and ac- 
tive ethologists, because they took seri- 
ously the request to identify and discuss 
issues that were likely to be important, 
and because the conference was orga- 
nized in an intelligent and meaningful 
fashion, its proceedings deserve to be 
read by every serious student of behav- 
ior. 

The book contains 18 contributions 
that collectively cover a wide range of 
topics. Several, such as Peter Marler's 
analysis of vocal communications in go- 
rillas and B. C. R. Bertram's examina- 
tion of kinship relationship within lion 
prides, are highly focused. Others, such 
as Richard Dawkins's essay on hierar- 
chical organizations and P. P. G. Bate- 
son's discussion of control theory as ap- 
plied to developmental data, point to 
new and potentially useful tools in the 
analysis of behavior. Several essays take 
a broad view. For example, N. G. Blur- 
ton Jones examines potential contribu- 
tions of ethology to the social sciences, 
and Peter Medawar takes note of various 
ways in which ethology has or is likely to 
cast light on human behavior. In the fi- 
nal, and in a sense capstone, essay N. 
Tinbergen looks to the practical implica- 
tions of ethology and asks how its pres- 
ent and future findings might be best em- 
ployed to the benefit of society. 

The essays have been assigned to sec- 
tions according to their perceived rele- 
vance to what have often been described 
as the four basic questions that ethology 
asks about a given behavior. What are its 
immediate causes? In what ways does it 
benefit or harm the individual? What is 
its relevance to the survival of the spe- 
cies? How did it evolve? In no case, how- 
ever, are the essays focused on any one 
of these questions. And because most, if 
not all, have been revised to take ac- 
count of the discussion they generated, 
they have a coherence that transcends 
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both their topical specialization and the 
subject matter of the particular section in 
which they happen to appear. Another 
factor that contributes to the coherence 
of this highly diversified set of essays is 
the lucid and extensive editorial com- 
mentary. This commentary along with 
the editors' conclusion-an essay on ask- 
ing the right questions-is in large part 
what gives this collection its distinctive 
flavor. 

The paper by Bertram, "Kin selection 
in lions and evolution," provides a good 
example of the thinking one encounters 
here. Extensive field observations have 
revealed that a representative lion pride 
contains two adult males and seven adult 
females. Four of the females give birth at 
about the same time, and they rear their 
cubs together. Three female subadults re- 
main with the pride, replacing females 
that have departed or died. All male 
subadults are driven from the pride, but 
they remain together and eventually 
form their own pride. Finally, the adult 
males in a pride do not retain tenure long 
enough to father more than one batch of 
young female recruits. 

Bertram notes that with this system 
the adult males are typically related to 
each other and the adult females are re- 
lated to each other, but the adult males 
are not related to the adult females- 
hence no inbreeding occurs. He then 
proceeds to calculate (using certain addi- 
tional information) that the males in pos- 
session of a pride, like the cubs in the 
pride, are related on an average by about 
0.22 (that is, they are almost half-sib- 
lings) and that the female adults are re- 
lated on average by about 0.15 (that is, 
they are a little closer than full cousins). 

For Bertram the significance of these 
calculations lies in the fact that it has of- 
ten been observed that animals that are 
directly related are more cooperative 
with one another than with unrelated 
members of their species. In the case of 
lions, competition with conspecifics and 
killing of young that are not members of 
the pride are not unknown. Within the 
pride, on the other hand, one sees toler- 
ance on the part of an adult male toward 
all the cubs, whether its own or its half 
brothers'. Moreover, a female will read- 
ily suckle cubs other than her own, and 
competition for an estrous female is sel- 
dom observed. Bertram shows how each 
of these observations can be explained in 
terms of the kinship that exists within a 
representative pride. 
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By focusing on the social and ecologi- 
cal setting in which a given behavior oc- 
curs (in this case the behavior is cooper- 
ation) and by seeking the genetic relation- 
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ships that accompany it, Bertram's 
paper not only illustrates the traditional 
approach of the ethologist, it exemplifies 
one of the new directions ethology is 
taking. A traditional ethological inter- 
pretation of the observed cooperation 
within a pride might have settled for a de- 
scription of its function-namely, to en- 
sure the survival of the individuals with- 
in the pride. Bertram goes beyond this 
by identifying a factor (kinship) that 
seems to mediate within-pride coopera- 
tion. Clearly, in doing so, he provides an 
exemplar of a relationship that is likely 
to transcend the particular species he is 
studying. That this is the case is revealed 
in the paper by T. H. Clutton-Brock and 
P. H. Harvey on "Evolutionary rules 
and primate societies." These authors 
provide a detailed discussion of a variety 
of primate social behaviors in which kin- 
ship relationships appear to play an im- 
portant role. The evidence they cite in- 
dicates that in primates (as in lions) feed- 
ing tolerance-along with a number of 
other beneficent behaviors-varies di- 
rectly as a function of the degree of gen- 
ealogical relation between the individ- 
uals involved. 

Of course one could, if one chose to, 
pick any of the other essays to illustrate 
the unique flavor of this outstanding col- 
lection. Suffice it to say that the book 
contains more than 500 pages showing 
some of the best minds in the field inter- 
acting on issues that are certain to shape 
the future of ethology and, perhaps, so- 
ciety as well. There are ideas here whose 
influence will be felt for many years to 
come. 

HOWARD S. HOFFMAN 

Department of Psychology, 
Bryn Mawr College, 
Bryn Mawr, Pennsylvania 

The Maghreb Neolithic 
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Throughout much of the mid-Holo- 
cene, when agricultural settlements flour- 
ished in southwestern Asia and cattle 
pastoralists roamed the Sahara, the in- 
habitants of the Maghreb (northwestern 
Africa) apparently remained hunter- 
gatherers. To an essentially unchanged 
Epipaleolithic tool kit and subsistence 
adaptation they added only ceramics, a 
few new stone tool forms, and perhaps 
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certain domesticated animals. 'This tradi- 
tionally accepted view of the Maghreb 
Neolithic is based largely on research 
(much of it inadequately published) com- 
pleted before the Second World War, at 
a time when the present emphasis on pre- 
historic economies was still nascent and 
most explanations for variability in the 
archeological record relied on diffusion- 
ist models rather than examination of lo- 
calized adaptive patterns. 

Gilman's monograph, an edited ver- 
sion of his Harvard Ph.D. dissertation, is 
an attempt to right the balance for the 
Maghreb Neolithic. Using collections ex- 
cavated by the American School of Pre- 
historic Research between 1936 and 1947 
in three caves at Cape Ashakar near 
Tangier, Gilman attempts a functionally 
oriented culture-historical analysis and 
interpretation of the Neolithic in this re- 
gion. His work is thoughtful (for ex- 
ample, he continually cautions the read- 
er about the limitations of his data) and 
precise. Prehistorians working in the 
western Mediterranean will find his care- 
fiul comparisons of Maghireb and Iberian 
ceramic assemblages particularly tsaeful. 
The monograph is well written and illus- 
trated, and there is a wealth of tabulated 
data aind statistical correlatiotns to bol- 
ster some of the interpretations. 

I do not find Gilman's reconstruction 
of subsistence patterns and adaptive sys- 
tems very satisfactory, but the fault lies 
with the limited data available rather 
than with the author. I am intrigued by 
his interpretation of the goat and pig mor- 
tality curves at Mugharet al 'Aliya as 
demonstrating the latter animals to have 
been domesticated and the forner (evi-. 
dently imported from outside the Ma-- 
ghreb) feral. The proof is not conrclusive 
to my mind, but it certainly suggests that 
the adaptive patterns were more com- 
plex (advanced?) than has previously 
been thought. 

I am in complete agreenent with Gil- 
man's thesis that variability in ceramic 
assemblages from Maghreb sites in- 
dicates regional stylistic differences due 
to geographical separation of cultures as 
well as intersite differences due to differ- 
ences in function (reflecting, for ex- 
ample, seasonal occupations). While the 
differences in function must remain hypo- 
thetical until more data are available, the 
model is in substantial agreement with 
the one my colleagues and I have pro-- 
posed for the immediately preceding peri- 
od in eastern Algeria (see Lubell et al, 
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composed of three geographic facies in 
the western Maghreb which differ in arti- 
fact assemblages and economic practices 
while retaining a distinctive North Afri- 
can character. Gilman carefully and ef- 
fectively argues against the importance 
of external connections (without denying 
their occasional presence), noting that 
"6 accounting for the nature of North Afri- 
can assemblages in terms of outside influ- 
ences or lack of them diverts attention 
from the functional considerations which 
must underlie any adequate explanation 
of their variability" (p. 6). In fact, he 
views the present work as "a necessary 
first step in considering the Neolithic cul- 
tures of the western Maghreb as adaptive 
systems" (ibid.). 

It is a good first step, and I hope Gil- 
man and others will continue in this di- 
rection. While I cannot entirely agree 
with the characterization of Maghreb pre- 
history as tineventful and isolated (p. 
132), the demonstration of cultural and 
economic continuity from the Epipaleo- 
lithic through the Neolithic and the unim- 
portance of external influences during 
the latter (although one wonders about 
those imported caprines) clearly makes 
this an ideal region in which to investi- 
gate some of the current models about 
the transition from Paleolithic to Neo- 
lithic economies. 
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