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On Late Pleistocene Chronology

by Gary A. WRIGHT

Ann Arbor, Mich., U.S.A. 14 X1 66

The CA reviews of Karl Butzer’s
fine book, Environment and Arche-
ology (CA 7:501-12), have interesting
features which require further com-
ment:

1) The average on the C* dates for
the early worked copper from Cayonii
given by Braidwood (p. 504) appears
to be misprinted. They average out to
7,000 B.c. and not 7,000 B.p. as listed.
This would thus be the earliest known
worked copper in the world.

2) Balout (p. 502) says of Butzer’s
approach:

The prehistorian will be perplexed at the
preference for an economic classification of
prehistoric civilizations over one based on
industries and typology-stratigraphy.

In contrast, I find this type of
approach quite useful. Better under-
standing of hominid adaptation can-
not come from tool descriptions alone,
no matter how exhaustive and exact
they may one day become. Discussions
based on the various “activities” of
prehistoric hunters-and-gatherers are
already producing valuable insights
(see, for example, Binford and Bin-
ford 1966, Fitting 1966).

3) The recent Th230-U234 dates on
Late Pleistocene beaches from the
Mediterranean littoral cited by Biber-
son have great implications for the
cultural sequence in the Levant. There
seems to be no good evidence for the
appearance of the Mousterian of Le-
vallois facies in the Levant prior to
the lowering of the sea from the + 6 m.
beach (e.g., Ras el-Kelb, Garrod and
Henri-Martin  1961). If, as seems
likely, the + 6 m. beach correlates with
the Neotyrrhenian stage of Bonifay
(1962) and also with the Ouljian (e.g.,
see Choubert 1962), it would thus date
to about 90,000-75,000 B.p. according
to the Th230-U24 determinations
(Stearns and Thurber 1965). The
Mousterian of Levallois facies could
then be said to begin about 75,000
years ago in the Levant. Of course,
absolute dates from the Levantine
beaches are badly needed to support
these correlations.

The enigmatic Pre-Aurigracian is
well-dated stratigraphically below the
Mousterian of Levallois facies indus-
tries at Jabrud (Rust 1950) and pos-
sibly also occurs at Tabiin (Garrod
1956). The Pre-Aurignacian appears
to date later than the + 15 m. beach
at Abri Zumoffen (Garrod and Kirk-
bride 1961) and may then correlate
with the Eutyrrhenian Regression (but
see van Liere 1961). This regression
is now dated between 115,000 and
90,000 years ago. If the correlations
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suggested by Butzer are correct in
regerence to the FEuropean glacial
stages and the geology at Abri Zu-
moffen is interpreted correctly (Zeu-
ner 1961), the Pre-Aurignacian would
correlate with the Warthe Stadial.
This is far earlier in relation to the
glacial chronology than anyone has
yet maintained and would pose an
interesting set of new problems.

Bonifay has consistently maintained
in a number of papers (e.g., 1962)
that the Neotyrrhenian belongs to the
Wiirm I/1I Interstadial and not to the
Riss/Wiirm Interglacial (= Eemian
Interglacial). Butzer (p. 512) appar-
ently still feels-the beginning of the
last glaciation may be dated at about
75,000 B.p. Thus, the Neotyrrhenian
and the + 6 m. beaches would cer-
tainly date to the Eemian Interglacial.
I realize that Butzer was limited in
space in his reply, but one wonders
exactly what evidence he and many
others are using to derive this absolute
date. At present I can find no con-
crete evidence (this includes the papers
of Rosholt et al. 1961, Andersen et al.
1960, and Ericson et al. 1964) which
would allow us to fix an absolute date
for the initial advance of the last
glaciation. I would tend to prefer
Bonifay’s correlation for the Neotyr-
rhenian as Wiirm I/II and thus a
similar correlation for the + 6 m.
beach in the Levant.

Butzer’s comments on the problem
of relating Late Pleistocene high sea
stands to the glacial chronology would
be highly informative.

Reply
by KarL W. BUTZER

Chicago, Ill., US.A. 16 m1 67

Several lines of information are cur-
rently helpful for tentative delimita-
tion of the Eem-Wiirm boundary: ()
pollen zones and weathering profiles
of very early Wiirm interstadials in
continental Europe (Amersfoort-Rode-
baek and Brerup), with Groningen
C14 dates in the 50,000-60,000 year
time range (see Vogel and Waterbolk
1963, 1964, 1967), implying that the
onset of the Wiirm dates ca. 70,000
B.p.; (b) the Atlantic deep-sea palaeo-
temperature curves (Emiliani 1964,
1966; Ericson et al. 1964), which by
extrapolation or interpolation of C14
and Pa/Th dates show a non-glacial
interval of 20,000 years or more dura-
tion, terminating about 65,000 or
70,000 B.r.; and (c¢) the Th/U dating
of the last Pleistocene high sea-level
stand as ca. 90,000-70,000 B.p. (Stearns
and Thurber 1965; Thurber et al.
1965; Broecker and Thurber 1965),
which stage includes the sedimento-

logically and palaeontologically dis-
tinctive Tyrrhenian III of the Balearic
Islands, a transgression followed by a
major complex of regressional eolia-
nites (Butzer and Cuerda 19624,
1962b). Assuming that the dating
methods are internally consistent, a
long non-glacial period, comparable
to the longest in the Pleistocene deep-
sea cores, terminated about 70,000 B.p.
At that point the question becomes
one of nomenclature: do we call the
non-glacial period ca. 90,000-70,000
B.p. (by Th/U, or, alternatively,
100,000-65,000 B.p., by Pa/Th) an
interglacial or an interstadial? The
latter designation would seem un-
reasonable to me. Further, K/Ar dating
(Frechen and Lippolt 1965) of the
Rhine terraces and the superposed
Drenthe-Saale moraines places the
Drenthe or early Riss somewhat
younger than 150,000 B.r. It would
seem reasonable, therefore, that the
Eem pollen spectra and palaeosols of
central Europe occupy part or all of
the warm “zone” ca. 90,000-70,000
B.P.

Turning now to Wright’s important
queries of the Mediterranean strati-
graphic sequence: Bonifay’s belief that
the Neo-Tyrrhenian (generally = Tyr-
rhenian III) is Wiirm I/II would make
Wiirm I = Saale (Riss). The age of
the + 6 m. beach of Lebanon might
be ca. 80,000 years or it might be ca.
“120,000-plus” years. Altimetric cor-
relations are hardly permissible in
view of the multiplicity of sea-level
stages at similar levels (see also Flint
1966). Archaeological stratigraphy in
the Middle and early Late Pleistocene
time range is in a state of flux at the
moment, no less so than geological
stratigraphy.

References Cited

ANDERSEN, S. T., H. DEVRIES, and W. H.
ZAGWIJN. 1960. Climatic change and
radiocarbon dating in the Weichselian
glacial of Denmark and the Netherlands.
Geologie en Mijnbonw 39:38—42.

BINFORD, L. R., and S. R. BINFORD. 1966.
A preliminary analysis of functional
variability in the Mousterian of Levallois
facies. American Anthropologist 68(2),
Part 2:238-95.

BONIFAY, E. 1962. Les terrains Quaternaires
dans le sud-est de la France. Bordeaux:
Imprimeries Delmas.

BROECKER, W. S., and D. L. THURBER.
1965. Uranium series of corals and
oolites from Bahaman and Florida Key
limestones. Science 149:58—60.

ButzER, K. W., and J. CUERDA. 1962a.
Coastal stratigraphy of southern Mal-
lorca and its implications for the Pleisto-
cene chronology of the Mediterranean
Sea. Jowrnal of Geology 70:398—416.

———. 19625. Nuevos yacimientos marinos
cuaternarios de las Baleares. Notas
Communicaciones, Instituto Geologico y
Minero de Espasia 67:25—70.

CHOUBERT, G. 1962. Réflexion sur les
parallélismes probables des formations

353

This content downloaded from 128.83.56.173 on Tue, 18 Jul 2017 14:04:13 UTC

All use subject to http://about.jstor.org/terms



quaternaires atlantiques du Maroc avec
celles de la Méditerranee. Quaternaria
6:137-76.

EMILIANI, C. 1964. Paleotemperature an-
alysis of the Caribbean cores A254-BR-C
and CP-28. Geological Society of America,
Bulletin 75:129—44.

1966. Paleotemperature analysis of
the- Caribbean cores P6304-8 and P6304-
9, and a generalized temperature curve
for the past 425,000 years. Jowrnal of
Geology 74:109—24.

EricsoN, D. B., M. EWING, and G. WOLLIN.
1964. The Pleistocene in deep-sea sedi-
ment cores. Science 146:723—32,

FrrriNg, J. E. 1966. “The Paleo-Indian
occupation of the Holcombe Beach,” in
The Paleo-Indian occupation of the Hol-
combe Beach. Edited by ]. E. Fitting,
J. DeVisscher, and E. J. Wahla, pp.
109—40. Anthropological Papers, Mu-
seum of Anthropology, University of
Michigan no. 27.

FLINT, R. F. 1966. Comparison of inter-
glacial marine stratigraphy in Virginia,

Conferences
m The Interrelation of Biological and
Cultural Adaptation. July 22-30,

1966, at Burg Wartenstein, Austria.

Sponsored by the Wenner-Gren
Foundation for Anthropological Re-
search.

Organized by Paur T. Baker, Penn-
sylvania State University, University
Park, Pa., US.A, and Joseru S.
WEINER, London School of Hygiene,
London, England.

Participants:

W. T. V. ApisesHiaH, Loyola College,
Madras, India.

ALEXANDER ALLAND, JR., Columbia
University, New York, N.Y,,
US.A.

THELMA S. BAKER, Rapporteunse, Penn-
sylvania State University, Univer-
sity Park, Pa., U.S.A.

CrirrorD R. BeLL, London School of
Hygiene, London, England.

Taptusz Bieicki, Polish Academy of
Sciences, Wroclaw, Poland.

S. BIEsHEUVEL, Institute for the Study
of Man in Africa, Johannesburg,
South Africa.

Rorr EpE, University of Bergen,
Bergen, Norway.

D. CarrtoN Gajpusek, National In-
stitute of Neurological Diseases and
Blindness, Bethesda, Md., U.S.A.

G. AmnsworTH Harrison, Oxford
University, Oxford, England.

PeTErR KUNSTADTER, Princeton Uni-
versity, Princeton, N.J., U.S.A.

WiLLiam S. LaucGHLIN, University of
Wisconsin, Madison, Wis., U.S.A.

Hanus Parousex, Institute for Care

of Mother and Child, Prague,
Czechoslovakia.

JEan L. PeLossE, Paris, France.
PertTi  J. PELTO, University of
Minnesota, Minneapolis, Minn.,
US.A.

354

Alaska, and Mediterranean areas. Ameri-
can Jowrnal of Science 264:673—84.

FRECHEN, J., and H. J. LippoLT. 1965.
Kalium-Argon-Daten zum  Alter des
Laacher Vulkanismus, der Rheinterrassen
und der Eiszeiten. Eiszeitalter und Gegen-
wart 16:5—30.

GARROD, D. A. E. 1956. Acheuléo-Jabrou-
dien et Pré-Aurignacien de la grotte du
Taboun (Mount Carmel): Etude strati-
graphie et chronologique. Quaternaria 3:
39-59.

GARROD, D. A. E, and G. HENRI-MARTIN.
1961. Rapport préliminaire sur la fouille
d’une grotte au Ras el-Kelb. Le Bulletin
du Musée de Beyrowth 12:61—67.

GARROD, D. A. E,, and D. KIRKBRIDE. 1961.
Excavation of the Abri Zumoffen. Le
Bulletin du Musée de Beyrowth 12:7—47.

LIERE, W. ]J. VAN. 1961. Observations on
the Quaternary of Syria. Berichten van
de Rijksdienst’ voor bhet Oudbeidkundig
Bodemonderzoek 10—11:7—69.

RosHoLT, J. N, C. EMILIAN], J. GEISs, F.

K. A. Provins, University of Adelaide,
Adelaide, South Australia, Australia.

WarrReN H. TEICHNER, Tufts Univer-
sity, Medford, Mass., U S.A.

JuLia WEINER, Rapportense, London
ISChc(i)OI of Hygiene, London, Eng-
and.

Background and Discussion:

As the Human Adaptibility Project
of the International Biological Pro-
gramme has developed, the require-
ment of broad cross-disciplinary
participation in the study of human
adaptation has become increasingly
apparent. At a 1964 conference
entitled “The Biology of Populations
of Anthropological Importance,” bio-
logical scientists trom different disci-
plines, by long-term discussions and
exchange of written material, found
they had common goals and compar-
able methodology for studying human
adaptability despite a difference in
original goals. It then became equally
apparent that the social and biolog-
ical scientists also needed to meet and
discuss their respective goals and
methods if the anthropological con-
cepts of adaptation were to develop
into a cohherent theoretical and
methodological tool of science.

The general aim of the 1966 con-
ference was the development of
theories and methods for examining
the total adaptational pattern of
simple communities living under con-
ditions of environmental stress. Three
groups of participants were concern-
ed with the following sub-aspects of
the problem: (a) Genetic and physiol-
ogical aspects—adaptation to environ-
mental stress (with emphasis on
altitude, climate, disease, nutrition,
and reproductive aspects; theory of
adaptation). (b) Physio-psychological
and psychomotor development aspects
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—the relationship between physiolog-
ical states during stress and perform-
ance, and the sensory and motor
capabilities of primitive populations
particularly in relation to the adapt-
ational requirements of the groups.
(c) Cultural and enculturation aspects
—the adaptive aspects of material
culture, specific behavioral adapta-
tions in relation to an environmental
stress and the cultural aspects of
demography in relation to community
survival. The enculturative develop-
ment of these behavioral patterns was
also dealt with by members of the
other groups.

The first few days of the confer-
ence were spent establishing common
definitions and theoretical goals. The
conferees agreed that the principle
contribution of such an interdisciplin-
ary conference at this time should be
the development of methodological
tools. Five subgroups then prepared
brief statements on: (1) Components
of interaction between genetics, popu-
lation and culture, (2) Population
control processes and the methods of
studying these processes; (3) The
development of adaptive behavior in
the infant and young child (methods
of study); (4) The problems of cross
cultural testing for perceptual motor
skills; (5) The assessment of arousibil-
ity (methods for measuring the role of
emotional arousal on the physiological
and psychological responses to tests
and measurements).

Publication:

Present plans call for the publication
of a monograph containing the five
papers in expanded form accompanied
by a contextual paper by the or-
ganizers of the conference.

Reported by PauL T. BAKER
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