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Figure 5.2. Production of 14C from nitrogen and cosmic rays,
and its decay. After Cloud (1988, p. 84).
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Electron Capture
m S §:> Lo,

Proton
14 14 Photosynthesis by plants
C decays back to N by beta incorporates 14G'in
3miss;on aTd ccln:’:inu?usity ble 12C their tissue in fixed
Ineggea?iszfg:r:i?:%g?te? e ratio with stable 12C.

When plants and e

animals die 14C g

is no longer : S

replenished in |~ 5 |

their tissue. FEA RO
Animals acquire 14C by |

eating plants

IGURE 7,45 The path of radiocarbon in the food chain begins when cosmic radiation converts
N to C in the atmosphere. The radiocarbon then combines with atmospheric oxygen to form HCO,
(carbon dioxide) in a constant ratio with the carbon dioxide of stable carbon, °C and *C. Photosyn-
thesis by plants uses this uCQ,, water, and solar enexrgy and thus brings radiocarbon into the plant
tissue, As long as the plant lives there is a constant ratio between the radiocarbon and the stable
forms of carbon, 12C and C, in their tissue. Animals acquire radiocarbon by eating plants, or eating
animals who have fed on plants. When the plants and animals die their supply of radiocarbon is no
longer replenished. As it decays back to ¥N, less and less C remains in the plant and animal, but the
amount of stable carbon does not change. As a result, the ratio between M'C and stable carbon
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SAMPLES OF KNOWN AGE

14}
TREE-RING (A.D. 1072)

¢ TREE-RING (A.D. 580)

13—
TREE-RING (A.D. 575)

BIBLE (100%=100 B.C.)

PTOLEMY (200+150 B.C.)

TAYINAT (675%=50 B.C.)

S § REDWOOD (97952 B.C.)

L SESOSTRIS (1800 B.C.)

ABSOLUTE SPECIFIC RADIOACTIVITY (dpm/gC)

+ ZOSER (2700%75 B.C.)
9— Curve Calculated

from Present Day Point
and Half Life of

g- Radiocarbon 5568+30 Years

SNEFERU (2625%75 B.C.)

HEMAKA
(29502200 B.C)

7 l | 1 | I | l
1000 2000 3000 4000 5000 6000 7000

HISTORICAL AGE (YEARS)

Fic. 10. Willard Libby’s check of the basic soundness of the radiocarbon

method. Observed radioactivities of historically dated samples are plotted

against the curve, which shows the predicted values. The good agreement was
confirmation of the validity of the method. (After W. F. Libby) -
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FIGURE 2-1 A cross section of the trunk of a Douglas fir shows the
method of dating tree rings ( dendrochronology). The annual variability of
ring widths in this species provides a record of climate change during the
life of the tree. (Photograph courtesy of the Laboratory of Tree-Ring

Research, the University of Arizona.)
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I. Earth’s oldest inhabitant, the bristlecone pine. In the White
Mountains of California these trees reach an age of 4,000 years.
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12. The great stone rotunda at Stonehenge, built ¢. 2000 B.C.
(Stonehenge I1Ia).
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by reference to the historical calendars of

F16. 6. Map of Burope with arrows indicating the chronological links used by

Childe to date prehistoric cultures,

ancient Egypt and Mesopotamia.
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BEFORE CIVILIZATION

~ Childe’s third major element in the chronological structure was of later
date. He saw that the carly bronze age of central and northern Europe,
with its rich princely burials, possessed a number of exotic features not
unlike those of the Mycenacan culture of Greece. At Mycenae the rich
Shaft Graves, dated around 1600 B.C., had contained numerous swords,
a wealth of gold, and quantities of amber beads which must have been
imported from the Baltic area; and in north Europe, notably in the
Wessex area of Britain, the princely burials in dagger graves were some-
times furnished with gold objects and frequently contained amber
beads. Indeed the burials of south Britain— the so-called Wessex culture
_scemed to furnish a number of indications, such as the faience beads
(described in Chapter ), of direct contact with the Mycenaean world,
Childe concluded that the early bronze age of Europe was dependent on,
and therefore later than, the Mycenacan civilization. As he wrote in his

last book, published in 1958:

f

While a distinctive bronze industry was being established around the
Acgean, a neolithic economy still persisted north of the Balkans, the
Alps and the Pyrences. The Early Acgean Age corresponds in time to
parts at least of Middle or Late Neolithic in Temperate Europe. But
at least during the latter period, ripples generated by the Urban
Revolution were already disturbing the self-sufficiency of the peasant
communitics. At the same time ‘political events’— migrations and
conquests — were preparing the sociological foundations for a Bronze

Age economy.?®

On this basis, the early bronze age Wessex culture was set around 1400
p.c., well after the beginning of Mycenaean civilization around 1600 5.,
The whole question of the British carly bronze age, and of Stonchenge
(which is generally set in the same period), is discussed in Chapter 115 its
particular interest here is the way it was used to help build up a coherent
structure for the dating of Europe.

European chronology, and hence the whole sequence of cvents that
prehistorians reconstructed, was built on these three crucial links. Spain and
the Balkans were both dated on the basis of supposed contacts with the
Aegcan. France and central Europe could then be tied in with their
respective neighbours to the south. So, by a series of chronological steps,
the whole of Europe was brought into contact with the world of the

i
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226 BEFORE CIVILIZATION

A radiocarbon date from the Helmsdorf barrow in north Germany, fo new chro
instance, which should be broadly contemporary with at Jeast part of the they were
Wessex culture can be set around 1900 B.C, after calibration, And other influence
similar dates are now beginning to form a pattern In orde
Using such evidence, which js admittedly indirect, I'suggested in 1968, neolithic i

n a paper called ‘Wessex without Mycenace’, that the duration of (he different a
Wessex culture might have been from about 2100 1o 1700 B.C. in calendar sophi stica
years. Radiocarbon dates from two dagger grayes, quoted in Chapter s, execution
indicate now that rich burials of this kind must haye continued unti 5 by Hawki
least 1500 B.c, Byt they do not conflice with the early date suggested for Holes for
the first of the Wessex dagger graves. We do not yet have cnough dates cclipses, §
from Wessex to give a final verdict on this question — and Christopher skill was
Hawkes, a leading scholar of the carly Wessex bronze age, has argued with of the e
vigour against the carly dating, Bye whatever the date, my own view js moentse
that the Mycenaean contacts with Wessex, if they existed at all, were of tenon a
Very marginal importance, stones, al:
In any case, the radiocarbon dates which we have for StonehenJg_c_now Evenn
Suggest that it was completed before Mycenaean times. Using the . construct
calibrated radiocarbon dates, Atkinson came to the conclusion that the this }?rob
main structure, Stonehcnge IIL, was erected in the seventeenth century moving f
b.c., in radiocarbon years. If we accept this, using Suess’s calibration curve Now
We would reach a date of between 2100 and 1900 B.C. in calendar years adeniit
Because of these early dates, some scholars mcludmg Chrjstophcr Hawkes _—
now feel that Stonchenge IIT was actually built before the time of the sociats
Wessex culture, Bug of course, if the early Wessex dating is accepted, the .
construction date of 2100 o 1900 B.C. is in any case withip the Wessex perpet
4 — | culture time-span, cfrueid
The effect of the trec-ring calibration of radiocarbon upon the Wessex hindr

culture and Stonchenge is not so dramatic as it was for the megalithic

still le
tombs, or for the copper age in south-east Europe. This is partly because

encon
we have as yet rather fow relevant radiocarbon dates. But it is also because of coi

Ib
conce

a sing

Fig. 14). I believe, however, that the time shift js sufficiently drastic to Ve
born
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WATERY. ‘SANi;'. &
AND SILT,

Remnants of asandblow aspouting of sand and
water caused by moderate to severe carthquakes — can
be seen in the photograph of a cross section of an

old California stream bed thae was rocked by a quake
around 1700, Sandblows occur, as illustrated in

the drawing at bottom, when a layer of subsoil takes
on liquid characteristics during cremaors. Pressure
drives the watery sand and silc up chrough a fissure,
leaving a mound of sediment on the surface thae
peologists can use o identify and date the carthquake.
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FIGURE 11.47 Dates of the inferred last 10
earthquakes on a section of the southern San
Andreas fault at Pallet Creek. The dates were
determined from organic materials trapped
along disturbed strata. (From Sieh et al.,
J. Geophys. Res. 94, 603-624, 19883, © copy-
right by the American Geophysical Union.)
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Fig. 6. New estimates of the dates for earthquakes recorded in the
sediments at Pallett Creek. Bars give 95% confidence intervals. Open

~ " circle on bar of event X indicates preferred date of A.D. 1812.
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FIGURE 11.B3.2 The conditional probability of major earthquakes along different segments
of the San Andreas fault. The probability illustrated is for the time interval 1988-2018.

(From Agnew et al., 1988).
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