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KOLN RADIOCARBON MEASUREMENTS 1
H. SCHWABEDISSEN and J. FREUNDLICH

University of Cologne,* Germany

INTRODUCTION

After publication of the occurrence of C* in nature and the first
successful datings made by the radiocarbon method (Anderson et al.,
1947; Arnold and Libby, 1949), a fair number of physicists as well as
geologists, palecobotanists, and prehistorians in Germany became inter-
ested (e.g., Harteck, 1951; Zeuner, 1951; Firbas, 1953; Schwabedissen,
1949) in studying the applicability of the new method. So, one of us
(H.S.) together with F. Firbas tried to stimulate plans by F. Houtermans
(later at Bern, Switzerland) to organize a dating laboratory at Gottingen,
before 1950. When the Heidelberg laboratory was founded, close contact
was kept with O. Haxel and K. O. Miinnich by providing them with
carefully selected samples covering a variety of prehistoric ages (partly
published in Heidelberg I). Samples were also submitted to Washington,
D. C. (see USGS 111, I, II), Yale (sce Yale III), and Copenhagen (un-
pub.).

Plans for our laboratory were initiated after a meeting of K. Beck-
hoft** and Schwabedissen at a prehistoric conference held at Miinster/
W. in April, 1957. During 1957 through 1959, Beckhoff, an electronic
engineer and owner of an electroengineering plant, designed and built
the equipment (Beckhoff, 1960) which, after showing satisfactory per-
formance, was transferred to Cologne in December, 1959. At the same
time, H. Kirchner assumed responsibility for the new-founded C* labo-
ratory; from summer 1960 until he left in summer 1962, he began to
build up a complete second counting system of similar design.

From January, 1962, the electronic parts of the Beckhoff equipment
have been working dependably. In January, 1963, Freundlich assumed re-
sponsibilty for the C'* laboratory, and was able to undertake routine
dating operations by the middle of 1963. In May, 1964, K. Beckhoff’s
equipment was given as a donation to the University of Cologne. The
equipment devised by H. Kirchner has been taken care of by H. H.
Eipper from March, 1963; it is intended to begin the dating routine in
the near future. A third system is presently being established on funds
from the Volkswagenwerkstiftung, mainly in order to date samples of
higher ages.

METHODS

After careful manual selection, the sample is boiled with 59, HCI,
and then with 109, NaOH solution followed again by 59, HCI; between
these steps, the sample is washed with boiling distilled water to the

*Institut fiir Ur- und Friihgeschichte der Universitit zu Koln.

** Bodendenkmalpfleger (= member of archaeological survey), Witten/Ruhr,
Germany.
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neutral point and subsequently dried and weighed, unless stated other-
wise in the individual sample description. The purification of the
counter-filling gas (CO,, gained by controlled ignition similar to De
Vries’ device, see De Vries and Barendsen, 1953) is done in the “wet”
way as described by Haxel (1957, p. 166); for the decomposition of the
CaCO,, approx. 2N HCI is applied (Calvin et al., 1960, p. 153ff.). The
resulting CO, then passes high efficiency drying columns held at —80°C
and is stored in 6 L bulbs for subsequent measurement. As a control of
the CO, purity, the plateau rise is routinely determined before and after
each single measurement. The purity of the CO, gained normally proved
to be excellent; in rare cases, when the plateau rise seemed to be detect-
ably “shifted” towards higher counter voltage value (i.e., more than 10
to 20 v), the performance could reliably be improved by passing the gas
over hot silver. The electronic amplification, too, is checked at regular
intervals.

The CO, is filled to a pressure of 710 mm Hg (at 23°C) into the
2-L. copper-walled proportional counter (of Heidelberg type). The
counter is shielded by 10 cm of selected old lead and by an anti-coinci-
dence shield of 15 commercial Geiger counters of the cosmic-ray type
(model HZ-100, Zentralwerkstatt Goéttingen). The anti-coincidence back-
ground count is 8.5 cpm and is averaged over a “floating” period of 20
days. A barometric effect of 0.08 + 0.024 cpm per cm Hg was measured
during October, 1964, when extreme variations of the atmospheric pres-
sure occurred. In conjunction with a low but reproducibly time-depend-
ent increase of the alpha-count rate found for any CO,-filling which is
allowed to stay in the counter tube for several days, a concurrent in-
crease of the net beta-count was observed, the ratio of increase, AB/Aa,
being close to three (Freundlich, 1965). The net contemporary value
(959, NBS oxalic acid) is 11.8 cpm. As a control of the statistical regu-
larity of the background and beta counts, the time elapsing between each
100 anti-coincidence counts is printed out. Each dating gas is measured
for at least three 16-hr periods at two or more independent fillings more
than 14 days apart.

The dates are based on Libby’s half life value, 5570 yr; the stand-
ard deviations given with the C'* ages are rounded-off values calculated
from the statistical uncertainties of the count rates of sample, back-
ground, and contemporary standard; a minimum standard deviation of
80 yr is included to take account of the De Vries effect.

From the 50 radiocarbon dates determined so far in this laboratory
(all of them by means of the Beckhoff apparatus), only those have been
included in this list which can either be checked with radiocarbon dates
of other laboratories made on material of exactly the same sample (sec-
tion II), or those which can be compared with age determinations inde-
pendently based on historical, archaeological, or geological reasons (sec-
tion I).
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SAMPLE DESCRIPTIONS

I. GEOLOGIC AND ARCHAEOLOGIC SAMPLES

11,070 = 320
KN-53. Querenstede 9120 B.c.
Wood charcoal found in Allerod layer, 1.30 m below surface of
Circular-Ditch Graves (Kreisgraben-Griberfeld) site, Querenstede, Geme-
inde Zwischenahn, Landkreis Ammerland, Niedersachsen (53° 11 N
Lat, 7° 00" E Long), Germany. Geological classification: Allerdd, by A.
Bohmers and H. T. Waterbolk (private commun.). Excavated 1961 and
subm. by D. Zoller, Staatliches Mus. fiir Vorgeschichte, Oldenburg
(Oldb.), Niedersachsen (see Zoller, 1963). Comment: numerous C'* dates
from Alleréd period have been discussed; they lie consistently between
8800 and 10,000 B.c. (e.g., Gross, 1952, p. 74; 1954, p- 192; 1955, p. 110),
in accordance with the Swedish varve chronology.

4380 = 120
KN-72. Los Millares 2430 B.c.
Wood charcoal of mixed composition (det. Mrs. Maura Scannell,
Natl. Mus. of Antiquities, Dublin), coll. 1956 by A. Arribas from Grave
no. 19, during excavation campaign by M. Almagro, Inst. Espanol de
Prehistoria, Madrid, and A. Arribas, Museo Arqueologico, Barcelona; of
well-known site of Los Millares near Santa Fé de Mondujar, prov.
Almeria (36° 59" N Lat, 2° 28" W Long), Spain (Almagro and Arribas,
1963), a place already excavated in 1892 by L. Siret. Sample (by com-
mission of H. Schubart, Deutsches Archiologisches Institut, Madrid)
subm. by E. Sangmeister, Univ. of Freiburg/Breisgau. Comment: archae-
ological age was determined (Sangmeister and Do Paco, 1956, p. 229) to
be ca. 2400 B.c.; material from same site (sample Sch-45) was dated by
Heidelberg lab.: H-204/247, Los Millares, 2345 =+ 85 B.c. (see Schwabedis-
sen and Miinnich, 1958).

3490 = 120

KN-90. Bogazkoy 1540 B.c.
Large sample of wood charcoal from ceiling of a burnt building be-
longing to castle of Biiyiikkale, citadel of the ancient Hethitian city at
Bogazkdy (modern name Bogazkale), villayet Corum (40° 02’ N Lat, 84°
33" E Long), Turkey. Taken from 1.20 m below surface, during excava-
tions of the 1959 Bogazkdy expedition of German Archaeol. Inst.; subm.
by K. Bittel, Deutsches Archiologisches Institut, Berlin (see Bittel et al.,
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1957). Comment: archaeological age, corresponding to Old Assyrian
trade settlements in Cappadocia: early second millennium s.c. (K.
Bittel).
1990 = 80

KN-7. Asberg 49 B.C.

Charred cereal grains from excavations of Roman military camp
Asciburgium (=Asberg), Kreis Moers, Nordrhein-Westfalen (51° 25" N
Lat, 6° 40’ E Long), Germany. Position: Trench IV, no. 19 P 54 +30.
Coll. 1961 and subm. 1963 by F. Tischler, Niederrheinisches Mus., Duis-
burg. Sample has only been subjected to acid pretreatment. Comment:
sample found in Claudian layer, age must be close to A.p. 50 (F. Tisch-
ler, to be published).

1900 += 120
KN-3. Neuss A.D. 50
Wood charcoal with remains of cremation from incineration hole,
Place no. 1202, from excavations of Roman military camp Novaesium
(see Petrikovits, 1957), close to modern town of Neuss, Nordrhein-
Westfalen (51° 12’ N Lat, 6° 41" E Long), Germany. Sample coll. 1958;
present leader of excavations, G. Miiller, Rheinisches Landesmuseum,
Aussenstelle Neuss. Subm. 1959, by Ph. Filtzinger, now Wiirttember-
gisches Landesmuseum, Stuttgart. Comment: archaeological age depend-
ing on finds of ceramics (terra sigillata) within the hole: final first cen-
tury A.n. (Mrs. M. Vegas, Rheinisches Landesmuseum, Bonn, and G.
Miiller; G. Miiller, to be published).

2050 = 120
KN-50. Oberaden 100 B.c.
Wood (Picea, det. Miss 1. Peters, Bonn) {from the timbering of a
barrel-type water well (=Fassbrunnen), Well no. 1, outside the camp
area of Roman military camp of Oberaden, Kreis Unna, Nordrhein-
Westfalen (51° 36’ N Lat, 7° 37" E Long), Germany. Sample coll. and
subm. by H. Beck, Landesmusecum fiir Vor- und Friihgeschichte, Miin-
ster/W. (Aschemeyer, 1963; see also Albrecht, 1938/1942). Comment:
historical date: exactly, 11 to 8 B.c. It is supposed that no spruce trees
(Picea) were growing at that time within at least 100 km, so that timber
must have been brought from a fair distance (R. Schiitrumpf).

840 = 80
KN-40. Peiting A.p. 1110
Wood charcoal (Pinus) from cover of a coffin containing a female
corpse found 50 cm below surface in “Schwarzer Laich” bog near Peiting
(47° 47" N Lat, 10° 55" E Long), close to Schongau, Bayern, Germany.
Coll. 1957 and subm. by K. Schlabow, Textilmuseum, Neumiinster. Com-
ment: from the clothes and textiles, the find can be attributed to Earlv
Middle Ages (see Schlabow, 1961).
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640 = 80

KN-35. Berlin Nr. 45 A.D. 1310
Wood charcoal from the great fire of Berlin in A.p. 1380, found with
excavation of the Nikolaikirche, Berlin-Mitte (52° 31" N Lat, 13° 24’ E
Long), Germany. Excavated 1957, coll. and subm. by E. Reinbacher, In-
stitut fir Vor- und Friihgeschichte der Deutschen Akademie der Wissen-
schalten zu Berlin (Reinbacher, 1963). Comment: historical age A.p. 1380
was confirmed by a coin from between a.p. 1870 and 1380, found within

charred remains from fire (A. Suhle; see Reinbacher, 1963, p. 52).

II. INTER-LABORATORY CHECKS

26,560 = 1600

KN-10b. Langenlois 24,610 =.c.
26,960 = 1200
KN-10¢. Langenlois 25,010 B.cC.

Wood charcoal from Hearth no. X/1961 of a Gravettian encamp-
ment found in loess at Langenlois (48° 28’ N Lat, 15° 40’ & Long), near
Krems, Niederdsterreich, Austria. Excavated 1961 by F. Felgenhauer,
Institut fiir Ur- und Friihgeschichte, Univ. of Vienna, Austria (see
Felgenhauer, 1963). Coll. and subm. 1962 by F. Felgenhauer; final pub-
lication in preparation. Comment: material of same sample has been
dated by Heidelberg lab.: H-2218/1537 (Sch-181), 25,480 = 880 .. (K.
O. Miinnich, pers, commun.).

6510 = 160
KN-51. Coveta del Or 4560 B.cC.
Charred cercal grains (Triticum monococcum, det. Mrs. M. Hopf,
Mainz) from supply-like find in a layer containing Cardial ceramics, in
Coveta del Or cave, close to Benniarres near Alcoy, prov. Alicante (38°
42 N Lat, 0° 28’ W Long), Spain. Excavated by V. P. Perez, coll. and
subm. by H. Schubart. Deutsches Archiologisches Institut, Madrid
(Schubart and Perez. 1964; Hopf and Schubart, 1965) . Comment: sam-
ple from same place was dated at Heidelberg: H-1754/1208 (Sch-179),
6265 = 75 p.r. (K. O. Miinnich, pers, commun.).
5370 + 160
KN-21. Egolzwil 4 3420 B.cC.

Wood (A4bies) from small trec found with 1954 excavations of
Egolzwil 4, Luzern (47° 11" N Lat, 8° 01’ E Long), Switzerland, by E.
Vogt, Ziirich. Site belongs to Younger Cortaillod culture, lower layer.
Tree found in horizonal position in chalky bottom layers of lake. Com-
ment: wood of same sample dated at Heidelberg: H-228/276 Egolzwil 4
(Sch-66), 5150 = 100. Another sample from same site, a board of ash
(Fraxinus) wood found in upper layer of Younger Cortaillod culture
(part of wooden floor of a house), was dated, too, at Heidelberg lab.:
H-227/277 Egolzwil 4 (Sch-65), 5040 =+ 100 s.p. (K. O. Miinnich, pers.
commum.). A date of Egolzwil 3 (belonging to Older Cortaillod cul-
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ture, see Vogt, 1955) was published by Copenhagen lab. (Copenhagen
III, recalculated value; solid carbon technique measurements): K-115,
116, 118, 121 (average), 4890 = 90 B.r. Another date quoted by Zeuner
(1958, p. 344) is F-17 Egolzwil 3, 4650 = 110 B.p.

5310 = 160

KN-27. Riedschachen 13 3360 =.c.

Wood of oak beam from below a clay floor layer (threshold beam)
of a house of Schussenried culture, find place Riedschachen 13 near
Aichbiihl /Federsee, Baden-Wiirttemberg (48° 02’ N Lat, 9° 40’ E Long),
Germany. Sample taken 1963 by H. Schwabedissen, together with R.
Schiitrumpf and E. Wall, upon excavating a test trench near border of
earlier excavations by H. Reinerth (e.g., Zimmermann, 1961). Comment:
another part from exactly the same piece of wood was taken during a
trial excavation in 1962 by E. Wall and K. Géttlich (Gottlich, 1964), and
submitted to Hannover lab. (see Hannover III): Hv-354, 5160 = 110 B.P.
Beam parts confirmed by E. Wall who collaborated with both excava-
tions and also knows the older Reinerth excavations. Another sample
dated at Hannover was Hv-353, 5130 = 100.
General comment: date is comparable to that of Ehrenstein (KN-2, 191,
this date list); a palynological study of both sites will be published by
R. Schiitrumpf.

5210 = 120
KN-2. Ehrenstein, Sch-170 3260 B.c.

5290 = 120
KN-191. Ehrenstein, 41b 3340 B.c.

Two samples, charred cereal grains (Sch-170) and wood charcoal
(41b), from Neolithic village Ehrenstein, Kreis Ulm, Baden-Wiirttem-
berg (48° 25’ N Lat, 9° 55’ E Long), Germany. Village excavated in
1952 by O. Paret (Paret, 1955) and in 1960 by H. Ziirn, Staatliches Amt
fir Denkmalpflege, Abt. Bodendenkmalpflege, Stuttgart (Zirn, 1962).
Site belongs to Schussenried culture, with influence of Michelsberg cul-
ture. Samples taken during excavation campaign of 1960 by H. Schwabe-
dissen and R. Schiitrumpf, from Area no. 8, lane bewteen Houses 5 and
6, depth 1.52 m. Comment: material of same sample Sch-170 was also
dated at Berlin and Heidelberg labs.: H-1749/1201, 5030 = 80 B.p., and
Bln-167, 5195 = 100 ».p. (K. O. Miinnich and H. Quitta, pers. commun.).

The following dates of comparable samples from same site were
published (Berlin I): Bln-54, 5140 + 80 s.p.; Bln-71, 5200 = 100 ».r;
Bln-70, 5240 = 100 B.p.; and also two samples from 1952 excavation
(Heidelberg I; see also Groschopf, 1957): H-125/107, 5200 = 200 B.P.
and H-61/149, 5140 = 130 B.p.

Special comment (H.S.): the exact location of the 1952 samples has been
questioned.
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4060 =+ 160
KN-38. Baia-Hamangia 2110 =s.c.
Charcoal from Ochre Grave culture layer, Grave no. 1, in Burial
Mound no. 1, at Baia-Hamangia, r. Istria, reg. Constanta (44° 47" N
Lat, 28° 42’ E Long), Romania. Excavated 1952 and subm. by D. Berciu,
Romanian Acad. of Sci., Archaeol. Inst., Bucharest, Romania, on com-
mission of H. Quitta, Deutsche Akademie der Wissenschaften zu Berlin,
Institut fiir Vor- und Frithgeschichte, as cross-check sample. Comment:
material of same sample dated at Berlin lab. (Berlin I, Kohl and Quitta,
1963): BIn-29, Baia-Hamangia, 4090 = 160 B.p. Sample from same grave
was dated at Groningen lab. to give 2331 = 65 B.c. (Berciu, 1961, p.
124), corresponding to the value Gro-1995, 4280 = 65 B.p., as quoted by
Kohl and Quitta (1963). Proper correction for the Suess effect as given
in Groningen IV results in date there given as GrN-1995, Hamangia-2,
4530 = 65 B.P.

2470 = 120
KN-8. Carmona 520 B.C.
Wood charcoal from large charred area found during excavations
of ancient town of Carmona, prov. Sevilla (37° 29’ N Lat, 5° 377 W
Long), Spain. This charred layer, no. 3, is attributed to a great fire,
supposedly in third or fourth century B.c. (Raddatz and Carriazo, 1961,
p. 104). Coll. and subm. 1959 by K. Raddatz, Institut fir Ur- und
Friihgeschichte der Universitit Goéttingen. Comment: material from
same sample dated by Heidelberg lab.: H-1037/1550 (Sch-155), 2400 =
50 B.p. (K. O. Miinnich, pers. commun.).
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