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UPPSALA NATURAL RADIOCARBON MEASUREMENTS I
INGRID OLSSON
Uppsala Universitets Fysiska Institution, Uppsala, Sweden

The following list covers the samples measured at the Uppsala radiocarbon
laboratory during 1957, when the measurements started, and 1958. Two sam-
ples of sediments have been excluded, as the origin of the material was doubtful.

The technique used was described previously by the author (1958). The
pretreatment will be briefly described here. Foreign material, e.g. rootlets, is
removed before the chemical treatment is started. Samples of wood and char-
coal are usually boiled with dilute HCI, washed with distilled water, boiled with
dilute NaOH, washed again, and then made slightly acid and dried in an oven.
This treatment will remove carbonates and most of the humus. Samples such as
peat and gyttja are not treated with hydroxide as a rule. The shells are washed
with acid so that the outer parts will be removed. The bones have been treated
with acid. the gas evolved has been used for an age determination, and the
carbon dioxide produced by burning the residue has been used for a second
measurement. The two fractions, organic and inorganic, have been compared.
and, if the results are the same within the limits of error, the dates can be used.
When the samples have been treated in another manner and this is of interest.
it has been mentioned as a comment after the description.

The reference sample is ten tree rings from A.Dp. 1785 to 1795. The tree,
an elm, grew at Vardsitra (59° 4774’ N Lat, 17° 37" E Long), Uppsala, Swe-
den. The wood was boiled with a solution of sodium carbonate and sodium
hydroxide, washed with distilled water, boiled with a solution of sodium bi-
sulphite, washed again with distilled water, and dried in an oven.

All samples are compared, in respect to C'* activity, to the cellulose from
the ahove-mentioned elm, but the ages of many of them, carbonates especially,
are corrected for isotopic fractionation as explained below. The possibility that
eroundwater and surface sea water may contain much less C* may have the
result that the ages of e.g. algae and shells will be too high when measured with
the radiocarbon method, compare Miinnich (1957a), Craig (1954), Revelle
and Suess (1957), and Rubin and Alexander (1958). The Uppsala reference
sample corresponds in age to a time of minimum activity in the curve given by
de Vries (1958). Measurements on international cross-check samples such as
those submitted hy Miinnich will make it possible for radiocarbon laboratories
to use the same time-scale.

The value 5570 years has been used for the half-life.

Most =amples have been sent to Stockholm for an analysis of the G/ ("
ratio compared with the Uppsala reference sample. This standard has not yet
been related to other standards. No corrections for the abundance of oxygen
isotopes are applied. The deviation from the Uppsala standard is denoted by 3
and is expressed in per mil:

_ Ri—R,
s = R, > 1000
where R, and R, are the ratios C'*/C'? for the sample and the reference sample
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respectively. Most sediments are rather light (enriched in C'2) compared with
what is expected from Craig (1953, 1954) and Wickman (1952). A formation
of petroleum will lead to a low figure for the C' content. When the final result
is corrected for the C'* deviations, the § value is always given in a comment,
The correction in the net counting rate of C' is twice the C!* deviation, or
~23, which amounts to several percent in the case of carbonate samples. A 1%
increase in the net counting rate for the sample corresponds to a decrease of 80
years in the age. The error in the C1*/C'® ratio is == 1 %..

The results given are expressed in years B.p. The errors given include the
standard deviations (o) of the counted particles for the unknown sample, the
reference sample, and the background sample, as well as the error in the 8-
values. When the activity is very low, so that 2¢ corresponds to a possibility of
infinite age, 2¢ has been used instead of o.

A few samples had to be diluted with CO. from an old source to bring
them to the normal working pressure of 3 atm.
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SAMPLE DESCRIPTIONS

I. GEOLOGIC SAMPLES

A. Mediterranean areu

Levant series

Saprolithic mud from deep-sea cores in the Levant. As the sediments were
formed in the absence ol oxygen. they may represent an interstadial formation,
since vertical mixing will be prevented during a time of high rainfall and fresh-
water supply. These samples are the first ones in an investigation of the con-
nection of these levels with the paleohydrology in the Eastern Mediterranean
Sea. Comment: Rubin and Suess (1955) have made radiocarbon measurements
al 3 levels of core 189 (33° 54’ N Lal, 28° 29’ E Long) : W-132. depth 10 to
20 em. 17.200 = 500; W-133, depth 170 to 180 cm, >32,000; W-148, depth
300 to 370 cm, >32,000. Coll. 1948 by the Swedish Albatross Expedition
(Pettersson) ; subm. by E. Olausson, Uppsala Universitets Mineralogisk-
Geologiska Institution.
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U-54. Levant 194: 9 to 17 8330 + 130

Core 194 (34° 48" N Lat, 23° 29" E Long), depth 9 to 17 ¢m ; total length
ol core 721 cm, depth in the sea 3000 m, even hottom at the coring place but
irregular around it. Comment: § = 0.0 %..

U-64. Levant 194: 341 to 347 >38,000

The same core as U-54, depth 341 to 347 em. Comment: 20 is used. § =
+1.9 %..

U-63. Levant 190: 331 to 340 >40,000

Core 190 (33° 54/ N Lat, 26° 1¢/ E Long), depth 331 to 339.5 cm; total
length of core 938 em. depth in the sea 2900 m, slightly irregular hottom with
westward slope. Comment: 20 is used. § = +2.1 %,.

U-30. Grotto del Tufo, Capri >31,000

Fragments of charcoal from Grotto del Tufo (40° 33’ N Lat, 14° 1¢/ E
Long), Capri, Italy. The charcoal was embedded in gray sand with gastropods
and small bones of vertebrates, overlying a sequence of dark volcanic ash, The
stratum, Norin Hor. 7, probably belongs to Horizon No. 4 in the section pub-
lished by Kyrle (1946, 1947). Sediments from the Tyrrhenian Sea, which in-
clude layers of ash from the same volcanic eruptions, are described by Norin
(1958). Coll. 1957 and subm. by Erik Norin, Uppsala Universitets Mineral-

ogisk-Geologiska Institution. Comment: diluted. 2¢ is used.

Western Mediterranean Sea series

Two carbonate samples (clay and shells) from core 21002 (37° 26’ N Lat,
19 5" E Long). The depth of the sea is 2782 m. Coll. 1948 by the Swedish
Albatross Expedition (Pettersson) ; subm. by K. G. Eriksson, Uppsala Uni-
versilets  Mineralogisk-Geologiska Institutions Kvartirgeologiska avdelning.
Comment: as the samples may contain limestone dust carried by the wind
from the Sahara, the given ages should be considered maximal ages.

U-25. 21002 (96.5 to 100) 11,780 + 160

The sample was taken 96.5 to 100 cm from the top of the core. Comment:
3 = +23.0 %.
U-39. 21002 (15 to 48) 10,380 + 120

The sample was taken 45 to 48 ¢m from the top of the core. Comment:
= +21.8 %.

==}

B. Iceland
U-2. Hornafjordur 6510 + 100

Parvocaricetum peal (Carex, Salix, and Betule nana) from Siokksnes
(012 15" N Lat, 15° (/' W Long), Hornaljérdur, leeland. 210 10 225 ¢m be-
low the present surface (Hiller sampler, 3 em diam) . FFrom tephra layers in the
peat (down to about 90 ¢m) one can estimate that about 0.5 m of the top of
the sequence is abraded. At 130 to 200 ¢m there were remains ol Betula. The
section goes down to bedrock, about 290 cm below the surface. According to a
diatom analysis (Jonsson). the locality was ahove sealevel throughout the
period of peat formation. The high-water level is now about 10 em below the
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surface. The locality is described by Jonsson (1957). Coll. 1953 by Jon Jons-

son, Uppsala Universitets Paleontologiska Institution; subm. by F. Hjulstroém,
Uppsala Universitets Geografiska Institution. Comment: 8 = 4.8 %eo.

U-3. Landbrot 1710 + 120
1910 + 120

Sandy peat at the farm Ytri-Dalbaer (63° 46’ N Lat, 18° 77 W Long),
Landbrot, Iceland. The sample was taken 50 em above the lava, about 6 m be-
low the present surface. An analysis indicates only freshwater diatoms. The
locality is described by Jonsson (1958). Coll. 1953 by Jén Jénsson, Uppsala
Universitets Paleontologiska Institution; subm. by F. Hjulstrém, Uppsala Uni-
versitets Geografiska Institution. Comment: Thoroddsen (1925) assumed the
age of the lava to be about 1000 yr, and Thorarinsson (1955) believed it to be
older than the settlement period, A.p. 874 to 930, but younger than a.n. 700.

S = 0.1 %o.

C. Spitsbergen

Nordaustlandet series

Driftwood and shells found at different levels and distances {rom the sea.
The wood probably comes from Siberia (in no case have the tree species been
determined as yet) and is very well preserved. Some of it may first have been
deposited in the deltas on the northern coast of Siberia or elsewhere in Spits-
bergen belore it finally reached Nordaustlandet. The shells usually occur on
raised beaches developed on the underlying till. Pumice (scoria) is also
abundant on the raised beaches, and the wood often occurs at similar levels.
The samples are the first in a series collected to determine the age of the
beaches and the rate of land rise. All elevations are above mean sealevel. Coll.
and subm. by W. Blake Jr., Department of Geology, Ohio State University, and
Geografiska Institutet, Stockholms Hogskola, Stockholm.

U-33. Murchisonfjorden 1 6780 = 100

Wood from the west side of Kvalrosshalveya (79° 59" N Lat, 18° 35" E
Long); 2.0 m level, 7 m from the sea. Sample from the exposed part of a
partly buried log. This level is near the lower pumice level. Coll. 1957. Com-
ment: 8§ = 0.0 %o.

U-34. Murchisonfjorden 2 4020 -+ 90

Wood from the west side of Kvalrosshalveya (792 59 N Lat. 18° 35" K
Long) : 9.8 m level. 50 m from the sea. Sample from the buried part of a near-
ly huried log. This level is the upper pumice level. Coll. 1957. Comment: § —
0.0 ‘.

U-38.  Murchisonfjorden 7 7830 + 120
Wood from the west side of Kvalrosshalveya (79° 59’ N Lat. 18° 35’ E
Long) : 12.8 m level, 100 m from the sea. Sample from the exposed part of a
partly buried log. This level is above the upper pumice level. Coll. 1957. Com-
ment: this sample was surprisingly light. Two C** determinations were made;

8 = —7.8 %o.
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U-36. Murchisonfjorden 5 6490 + 110
Wood from the north side of Sere Russeya (79° 58" N Lat, 18° 20’ E
Long) ; 8.8 m level, 75 m from the sea. Sample from the exposed part of a
partly buried log. This level is the upper pumice level. Coll. 1957. Comment:

8§ = +0.3 %0.
U-70. Murchisonfjorden 27 9270 + 130

Wood from a locality 1 km E of Sveanor on the south shore of Murchison-
fjorden (79° 56’ N Lat, 18° 22" E Long) ; 36.5 m level, 500 m [rom the sea.
Sample from the exposed part of a partly buried log. Coll. 1958. Comment:

8§ = +0.2 %0

U-37. Murchisonfjorden 6 260 + 100
Wood from the northeast side of Nordre Russeya (80° 0’ N Lat, 18° 9" E
Long) ; 1.8 m level, 10 m from the sea. Sample from a base timber (lying on
the ground) of an old Russian trapping hut, which is most probably less than

250 yr old. Coll. 1957. Comment: 8 = +2.1 Y.
U-35. Lady Franklinfjorden -1 1775 + 80

Wood from the valley parallel to and on the southwest side of Sere Frank-
linbreen (80° 5 N Lat, 19° 20’ E Long) ; 5.0 m level, 1000 m from the sea.
Sample from a log lying loose on the surface, probably kicked by a reindeer,
as it lay across the track of one. The place is a ground moraine flat between
the glacier and its lateral moraine. Coll. 1957. Comment: 8§ = +0.3 Y%o.

U-71. Lady Franklinfjorden 30 36,000 —tgggg

Shells from top of Teodolitkollen facing Sere Franklinbreen (80° 5" N
Lat, 19° 20’ E Long) ; 52 m level, 400 m from the sea. Shells in patterned
ground (sorted circles in till) above shale bedrock, very nearly at the upper
marine limit, where shells (mostly Saxicava arctica (L.)) occur. Coll. 1958.
Comment: 8 = +23.2 %o.

U-72. Lady Franklinfjorden 33 38,500 t;zgg

Shells from the tundra south of Sevrinberget (80° 4’ N Lat, 19° 10" E
Long) ; 57 m level, 5 km from the sea. Shells in till above shale bedrock. These
chells are the highest found in this area and are probably near the upper
marine limit. Mostly Saxicava arctica (1.). Coll. 1958. Comment: § = +24.3

«/
sz

D. Norway

Vesteralen series

Peat from Vesteralen, Nordlands fylke. These samples were taken to de-
termine the variation in extent of the pre-recent local glaciation in the Scan-
dinavian mountains. They were pretreated with HCI and cold NaOH. Coll. and
subm. by E. Bergstrom, Geografiska Institutet, Stockholms Hogskola, Stock-
holm.
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U-59. Hadselgya 3 4760 + 100

Peat from Hadseloya (68° 33’ N Lat, 14° 13’ E Long). The sample was
taken 150 ¢m below the surface at the bottom of a bog situated inside a termi-
nal moraine. Coll. 1955. Comment: § = —1.9 Y.

U-61. Hadselgya 5 5180 = 100

Peat from Hadseloya (68° 33’ N Lat, 14° 13’ E Long). The sample was
taken 340 cm below the surface at the bottom of a peat layer immediately
above a moraine layer. Coll. 1955. Comment: § = —4.3 Yie.

U-62. Andgya 6 4850 + 100
Peat from Andeya (68° 53’ N Lat, 15° 28’ E Long). The sample was
taken 230 c¢m below the surface at the bottom of a peat layer, immediately

above a moraine layer. Coll. 1957. Comment: 8 = —3.3 Yie.

U-58. Andgya 2 7600 + 130

Peat from Andeya (68° 56’ N Lat. 15° 31’ E Long). The sample was
taken 270 cm below the surface at the bottom of a bog situated about 500 m
inside a terminal moraine. Coll. 1957, Comment: § = —4.6 %e.

U-56. Andgyal A 8880 = 130

Peat from Andeya (69° 5’ N Lat, 15° 41’ E Long) . The sample was taken
370 cm below the surface in a sand layer underlying a bog, situated inside a
terminal moraine. Coll. 1957. Comment: § = +4.3 e

U-60. Andgya 4 7560 + 130

Peat from Andeya (69° 5’ N Lat, 15° 41’ E, Long). The sample was taken
400 cm below the surface in the same bog as sample U-56, but from the bottom
layer of the bog and about 10 m from sample U-56. Coll. 1957. Comment: § =
4.1 Y%e.

E. Sweden
1. Samples of special palynologic interest

Varnhem series, Viistergstland

Gyttja from two cores (soil sampler, 38 mm diam) from the lakes
Kroppsjon (58° 23’ N Lat, 13° 37’ E Long), and Spénsjén (58° 23’ N Lat,
13° 36" E Long), N. Lundby parish, Vistergotland, Sweden. The district is
very calcareous and thus the groundwater may have influenced the C'* content
in the lakes. Some of the sediments are due to algae and other submerged plants
assimilating CO, from the water, and some to plants assimilating CO, from the
air. At the higher levels the contribution from aquatic plants is smaller, and
the corresponding dates should be more reliable. The pollen diagrams are dis-
cussed by Fries (1958). Coll. 1956 and subm. by Magnus Fries, Uppsala Uni-

versilets Vixthiologiska Inslitution.

U-T1.  Kroppsjon A° 9870 + 110
AL or immediately below the beginning ol the curve of Alnus glutinosa,
pollen-analytic zone border V/VI (Jessen) ; 115.5 to 132 c¢m above the under-
lying till. Comment: 8 = -8.6 %,. Fromm (1938) gave another Swedish
value for the age of this zone boundary, ca. 8250 yr. based on varve chronology
in the valley of Angermanilven. Ostlund (1957) has 4 Swedish G4 dates: St-
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144, Adak, Mala parish, Visterbotten, 8575 = 120; St-217, Degerfors, Nirke,
8880 == 120; St-172, Hillesjo, Jimtland, 9100 == 120; St-173, Langared,
Vistergstland, 8500 = 110. However, at least in the north of Sweden, the dates
of St-144 and St-172, and probably Fromm’s value also, probably refer to
Alnus incana, not to A, glutinosa (Fries).

U-12. Kroppsjon U~ 5280 + 110

At the decrease of the Ulmus curve, pollen-analytic zone border VII/VIII
(Jessen) ; 538.5 to 545 cm above the underlying till. In Vistergétland agri-
culture possibly began in the Early Neolithic phase A or B, here indicated by
pollen of Triticum, Hordeum, and Plantago major. Finds of thin-butted flint
axes probably imply agriculture during phase C. Comment: 8§ = —6.6 Y.
The date is in good agreement with U-14, U-16, U-17, U-27 (this date list),
and with (1) Tauber’s date, given by Brendsted (1957) for the Ertebolle/
Ellerbek culture, Sartrup Moor, Schleswig, K-534, 5390 = 150; (2) Willis’ 3
dates, given by Godwin, Walker, and Willis (1957) for the minimum after the
first decrease of Ulmus pollen, Scalehy Moss, Q-171, 4935 = 135; Q-172,
4990 + 120; Q-173, 4995 == 125.

U-13. Kroppsjon 3 3290 + 110
At a maximum of the curve of Ulmus and an increase of the curve of
Rumex acetosella, pollen-analytic zone VIII (Jessen) ; 687 to 695 cm above the
underlying till. The increase may indicate expansion of tilled areas and pas-
tures in the Late Neolithic period or the beginning of the Bronze age. Com-

ment: & = =8.3 Y%o.
U-14. Spansjon U~ 5580 + 110

At the decrease of the Ulmus curve, pollen-analytic zone border VII/VIII
{Jessen) ; 126.5 to 130 ¢m above the underlying till. Comment: § = —4.8 %e.
A comparison with similar samples is given under U-12.

Mogetorp series, Sodermanland

Sediments and wood from Ovre Mogetorp Moss (59° (/ N Lat, 16° 9" E
Long), Sodermanland, Sweden. The samples were taken with a Hiller sampler.
Two levels indicating Neolithic agriculture have been determined. The pollen
analysis has been done and the locality is described by Maj-Britt Florin (1957).
The moss is a small raised bog, 50 m above sealevel. The sediments are fresh-
water deposits. Coll. 1943 and subm. by Sten Florin, Uppsala Universitets
Mineralogisk-Geologiska Institutions Kvartirgeologiska avdelning. Comment:
A comparison with similar samples is given under U-12.

U-16. Mogetorp C I 5330 = 100
Lake dy from a level immediately below the zone border VII/VIIL (Jes-
sen) (below the beginning of the decrease of the Ulmus curve) 3 24 ¢m lower

in the sequence than samples U-17 and U-27. Comment: § = =3.1 Y.
U-17. Mogetorp CII w 3360 = 100

Small wood (Betula) remains in the lower parts of limnic or telmatic peat
from a level immediately above the zone border VII/VIII (Jessen) (above the
decrease of the Ulmus curve). Comment: § = —3.4 Y%..
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U-27. Mogetorp C1II p 5210 += 100
The peat remaining when the wood for sample U-17 had been selected.
Comment: § = —4.6 %o.

2. Sealevel changes and strandlines

Littorina series, Sodermanland

Algal mud from Bygdslitten (58° 5314" N Lat, 16° 18’ E, Long), Bjorkvik
parish, and Killtorp (59° 514" N Lat, 16° 8’ E Long), Julita parish, Séder-
manland, Sweden, dating the first Littorina maximum, LI (Littorina-Tapes
maximum), which probably is contemporaneous with the maximum of the full
Atlantic transgression in Denmark. Round axes, which are typical for the maxi-
mum, LI, have been found at the localities investigated. All settlements have
been limited by the coastline. The water may have heen stagnant in coastal
lagoons, and some of it may have passed calcareous layers, thus causing too-
high ages of the algae. The sediments are covered with peat, the upper part of
which is cultivated. The localities were investigated and described by Sten

Florin (1947, 1958, 1959) and Maj-Britt Florin (1946).
U-43. Bygdsliitten G 6980 + 120

Green algal mud., 90 to 95 cm below the surface, which is 48.6 m above
sealevel. The highest Littorina limit is about 49.5 m above sealevel. Brackish-
water sediment containing Clypeus. The overlying red gyttja also contains
Chroococcaceae. Coll. 1935 and subm. by Sten and Mayj-Britt Florin, Uppsala
Universitets Mineralogisk-Geologiska Institutions Kvartirgeologiska avdelning.

Comment: § = +4.3 Y%,.
U-41. Bygdslitten R 6830 + 120

Red algal mud, 70 to 75 cm helow the surface, overlying sample U-43.
Coll. 1935 and subm. by Sten and Maj-Britt Florin, Uppsala Universitets Min-
eralogisk-Geologiska Institutions Kvartirgeologiska avdelning. Comment: § =

2.6 %o.
U-42. Killtorp G 6950 + 130

Green algal mud, 60 to 65 ¢m below the surface, which is 52 m above
sealevel. The highest Littorina limit is about 54 m above sealevel. Brackish-
water sediment. Coll. 1934 and subm. by Sten and Maj-Britt Florin, Uppsala
Universitets Mineralogisk-Geologiska Institutions Kvartirgeologiska avdelning.
Comment: § = -8.1 %,.

U-41. Osiiter 2500 = 100

Charcoal from Ositer (55° 554" N Lal, 17° 10’ E Long), Ludgo parish,
found in postglacial clay, 50 to 60 ¢m below the surface. The charcoal con-
stitutes a distinct horizon in the sterile postglacial drift-clay (an allochthonous
formation, not contemporaneous with the stone artifacts. Coll. 48 m above sea-
level. The phosphate analysis at the level of the charcoal showed a distinet
change from a high to a low content of P.O;. The round axes can be related to
some axes from Mogetorp. Coll. 1956 and subm. by Sten Florin, Uppsala Uni-
versitets Mineralogisk-Geologiska Institutions Kvartirgeologiska avdelning.
Comment: This sample was pretreated in Stockholm as S-171 and delivered to
Uppsala as a carbonate. § = —1.4 %,.
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3. Various geologic samples

U-51. Mossberga Mose 3190 + 70

Plant detritus filling the brain cavity of a subfossil stag, Cervus elaphus
(L.), from Mossberga Mose (56° 42" N Long, 16° 36’ E Lat), Hogsrum
parish, Oland, Sweden. It was found in a semi-liquid detritus-gyttja, underlain
by lime-gyttja. The sample contains remains of e.g. Salix, Carex, Chara, scat-
tered gastropods and lamellibranchs (Bithynia, Valvata, Pisidum). Pollen
analysis indicates the sample to be older than the immigration of Picea and
Fagus in the south of Sweden. Coll. 1917 by E. Bergquist; subm. by A. Martins-
son, Uppsala Universitets Paleontologiska Institution. Comment: outer parts ol
the samples were removed. § = —3.5 %o.

U-15. Visterhejde 1660 + 100

Charcoal (Pinus) in sandy soil, beneath a 60-cm-thick layer of raw humus
at Visterhejde (57° 34’ N Lat, 18° 15’ E Long), Gotland, Sweden. The ground
is now covered by Pinus silvestris and Calluna vulgaris. In Gotland one can
find a lot of charcoal, sometimes together with artifacts, in the upper layers of
marshes and in woodland. This sample was the first in a planned investigation
of these localities. Coll. 1957 and subm. by B. Pettersson, Uppsala Universitets
Vixtbiologiska Institution. Comment: § = —0.7 Y.

U-26. Visingso 535 +70

Charcoal together with slag from Bengtsgdrden (58° 18’ N Lat, 14° 1’ E
Long) , western shore of the island Visings in the lake Vittern, Sweden. Found
on sand of the upper beach and overlain by about 1 m morainic talus (clay).
The sample was taken about 1 m inside a re-entrant in a recently wave-cut
escarpment. The intention was to measure the erosion rate. Estimated from
postglacial land uplift to be younger than 900 yr. Coll. 1957 and subm. by J.

Norrman, Uppsala Universitets Geografiska Institution. Comment: § = -1.1
%o.
U-55. Tonnersa 1370 =70

Sandy soil from Ténnersa (56° 35" N Lat, 12° 5814’ E Long), Halland,
Sweden. Sample at about 25 cm below the surface in a layer with humus ac-
cumulation (5 to 6% humus). In the same layer but not in sample U-55 there
was charcoal from a time when the vegetation was burnt. The date of the fire is
probably that of the sample; the upper 25 cm of the profile was subsequently
deposited by wind and is now cultivated. The sample was taken as a part of a
crop-rotation experiment. Coll. 1957 and subm. by S. Odén, Institutionen {or
Marklira, Lantbrukshogskolan, Uppsala. Comment: pretreatment: HCl and
cold NaOH. § = -3.7 %o.

1I. ARCHAEOLOGIC SAMPLES

A. India

Rang Mahal series

Charcoal and bone from Rang Mahal (29° 21’ N Lat, 73° 57" E Long),
Rajputana, India. The complex is described by Rydh and others (in press).
Subm. by K. G. Eriksson, Uppsala Universitets Mineralogisk-Geologiska In-
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stitutions Kvartiirgeologiska avdelning. Comment: one sample from this series
has previously been determined by Ostlund (1957). St-192, 1525 =+ 70.

U-1. RMI:A 12 1810 + 120

Charcoal found in clay and sand together with artifacts, 3.6 m below the
highest level of the site. The charcoal is assumed to come from a fireplace. As-
sociated ceramics indicate an age of 1500 te 2000 yr. Coll. 1953 by H. Arbman,
Lunds Universitets Historiska Museum. Comment: diluted. § = +1.2 %e.

U-52. RMII 4 1480 + 70

Charcoal found in clay and sand together with artifacts, 0.5 m below the
surface. The charcoal is assumed to come from a fireplace. Coll. 1953 by
Hanna Rydh. Comment: § = +1.0 %..

U-24. RMII 150 760 = 100
Organic fraction of bones of a camel found 2 m helow the surface. Asso-
ciated ceramics indicate an age of 1500 to 2000 yr. Coll. 1953 by Hanna Rydh.
Comment: comparison with sample U-23 shows that these two dates must be

rejected. 8 = +4.6 %o.

U-23. RMII 15 oo 1570 + 150
Inorganic fraction of the bones used for sample U-24. Comment: diluted.
8 = +29.7 %o.
B. Egypt
U-5. Abu Ghalib 3370 + 240

Charred grains from Abu Ghalib, IIId 3 (30° 15 N Lat, 30° 56’ E
Long), Egypt, 25 cm below the clay surface. The clay is covered by 1.5 m of
sand. The age was supposed to be almost 4000 yr. Described by Larsen (1935,
1941). Coll. 1937 by the Swedish Egypt Expedition; subm. by T. Sive-
Séderbergh, Uppsala Universitets Egyptologiska Institution. Comment: diluted.

U-4. Ma‘sara 6 3840 + 150

Charred grains in a big vessel from tomb 6, Ma‘sara (29° 54’ N Lat, 31°
18" E Long), Egypt. The age is regarded as 4760 =+ 100 (II dyn.) Described
by Larsen (1940). Coll. 1937 by H. Larsen, Egyptiska Avdelningen, Medelh-
avsmuseet, Stockholm; subm. by T. Sive-Soderbergh, Uppsala Universitets
Egyptologiska Institution. Comment: diluted.

Merimde series

Charred grain, charcoal, and bone from Merimde (30° 19’ N Lat, 30° 50
E Long), Egypt. The culture layers (an old, a transition, and a young period)
are usually supposed to be of the same age (upper layers) or older than Fayum
A, which is estimated to be about 7000 yr old (Caton-Thompson). Merimde
has also been compared with Negada 1I, (Baumgartel), about 5000 yr. Oldest
period of Negada II is assumed to be about 300 yr older than Ma‘sara tomb 6.
Merimde is rich in artifacts. Described by Larsen (in press). Coll. 1931 and
1932 by the Austrian Egypt Expedition; subm. by T. Siive-Séderbergh, Uppsala
Universitets Egyptologiska Institution.
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U-10. Merimde T 4 5430 = 120
5550 == 100

Charred grains, 60 cm helow surface. Comment: pretreatment: HCL

U-73. Merimde T 4 5640 = 100
The same as U-10, new combustion. Comment: § = 0.0 %o. Pretreat-
ment: HCI and NaOH.

U-6. Merimde 180 6130 =110
Charcoal, 180 em below the surface.

U-7. Merimde R 1 5700 = 700
Charred grains, 180 cm below the surface. Comment: diluted.

U-32. Merimde T 4 o 4560 = 140

Organic fraction of bones from hippopotamus, 180 cm below the surface.
Comment: The difference between sample U-32 and U-31 is too large. The
bones must have been contaminated. § = +4.0 %o.

U-31. Merimde T 4 oo 3630 = 100

Inorganic fraction of the same bones as U-32. Comment: § = +16.8 Y.

U-8. Merimde A 18 5580 + 230

Charred grains, depth not known. Comment: diluted.

U-9. Merimde Tamarix 5970 + 120
5940 + 100

Charcoal, depth not known but less than 180 em.

C. Sweden

Vitteryd series, Skane

Charcoal from Vitteryd (56° 1” N Lat, 13° 39%%" E Long), N. Mellby
parish, Sweden. The culture layer, 20 cm thick, contains sherds from the Early
Neolithic period. The settlement corresponds to a level immediately above the
pollen-analytic zone border IV®/V® (Tage Nilsson) according to Ingeborg
Tilander (1958). The site is described by Petré and Stromberg (1958). Coll.
1957 by R. Petré and subm. by H. Arbman, Lunds Universitets Historiska

Museum,
U-46. Vitteryd 1 4555 + 140
Charcoal from the whole layer. Comment: diluted. § =-1.9 %o.
U47. Viteryd 2 4690 = 170
Charcoal from the hottom of the layer. Comment: diluted. § = -2.9 %.
U-48. Elinelund 71 5320 + 210

Charcoal and hazel-nut shells from Elinelund (55° 34/ N Lat, 12° 55’ E
Long), outside Malmé, Skéne, Sweden. The culture layer, 20 to 30 c¢m thick,
contains pottery of Ertebelle type and a few sherds of Early Neolithic type. The
locality is described by Althin (1954). Coll. (1957) by B. Salomonsson and
subm. by H. Arbman, Lunds Universitets Historiska Museum. Comment: di-

luted. § = 2.9 %..
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U-49. Simris no. 2:43 2650 = 80

Charcoal from grave 43 at Simris (55° 32’ N Lat, 13° 19’ E Long),
Skane, Sweden. Of four urn burials inside a stone circle two are dated by a
razor to the fifth period of the Bronze Age (Montelius’ system), and the other
two may perhaps be younger (fifth or sixth period). The sample was found ad-
jacent to the stones of the circle, 50 cm below the surface. Coll. 1950 and subm.
by Bertha Stjernquist, Lunds Universitets Historiska Museum. Comment: § =
—3.0 %o. Some resin from a grave from the fourth period, subm. by Oldeberg,

has been dated by Ostlund (1957) : St-201, 2810 == 75.

Darsgiirde series, Uppland

Charcoal from an ancient site at Darsgirde (59° 43’ N Lat, 18° 2914 E
Long), Skederid parish, Uppland, Sweden. The complex includes grave-fields
as well as an ancient hill-fort. The fort, its surrounding wall with a gate, and its
buildings seem to belong to the middle of the Iron Age. The coastline of that
time seems to have been 7 or 8 m higher than now. The complex is described
in a preliminary report by Ambrosiani (1958). Coll. and subm. by B. Am-
brosiani, Uppsala Universitets Institution for Nordisk och Jimférande Forn-
kunskap.

U-18. Darsgiirde A 4 1640 + 80

Charcoal from the tower above the gate, probably from the second period
of the wall. Found under one of the stones that had been put there after the
wooden construction had been burnt. Comment: § = +0.5 %,.

U-19. Darsgiirde wall 1640 + 70
Charcoal from the oldest layer of the wall, supposed to consist of wooden
cists filled with earth. After this wooden construction had been burnt, a second
and then a third layer were built. The layers are separated by horizons with

charcoal and soot. Comment: § = ~0.8 %,.
U-53. Visterby 5':9 390 = 90

Charcoal, about 10 cm depth, from Visterby (59° 51’ N Lat, 17° 31’ E
Long), Liby parish, Uppland, Sweden. Site 9 consists of an almost circular
stone construction around a boulder. Above the charcoal layer there were
stones, bones, and pieces of prehistoric pottery with a pronounced out-turned
rim. In the neighborhood, however, glazed pottery about 200 yr old was found,
as were some recent iron objects. The site does not seem to have been intact.
The complex is described by Hagberg (1959). Coll. 1957 and subm. by U.
E. Hagberg, Uppsala Universitets Institution for Nordisk och Jimférande
Fornkunskap. Comment: § = —0.6 %..

U-67. Skyttorp boat 975 + 70

Wood from a boat found in the bog Orsmossen (60° 414’ N Lat, 17°
421" E Long), Skyttorp, Tensta parish, Uppland, Sweden. The boat, length
about 3.5 m, was made by gouging a coniferous tree. Subm. by Uppsala Uni-
versitets Institution for Nordisk och Jiimforande Forkunskap. Comment: § =

-0.6 %o.

U-50. Vaisterdker axe 2330 + 90
Wood from the handle of a socketed bronze axe from Torresta (59° 46’ N
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Lat, 17° 30’ E Long) . Visterdker parish, Uppland, Sweden. Part of the handle
was still left in the cavity of the axe. It was detected during tilling of a field,
which previously was the bottom of a lake. and 75 yr ago was a boggy eround.
Coll. by V. Ericsson; subm. by Uppsala Universitets Institution for Nordisk
och Jimforande Fornkunskap. Comment: 8 = -2.1 Ye.

U-66. Svarvarbo plough 840 =70

Wood from a stick found in a bog at Svarvarbo (60° 1%’ N Lat, 17° 24/
E Long), Skuttunge parish, Uppland, Sweden. The shape is roughly a V, with
an angle of about 145° hetween the legs. The wood is oak, well preserved, and
there is no doubt that it was finally shaped by man. The manner in which this
stick may have been used as part of a plough has been discussed by Larsen
(1925. 1929, 1931), Leser (1925), and Jirlow (1935). It was found lying
horizontally in wet, mellow clay immediately below the boundary between the
clay and the overlying bog. A pollen-analytic investigation of the bog (Gran-
Jund) shows that the plough belongs to the Bronze Age, if the location of the
stick was exactly determined and if it was contemporaneous with the plough.
Coll. 1911 by J. Mattsson and his sons when ditching the bog; subm. by
Uppsala Universitets Institution for Nordisk och Jamforande Fornskunskap.

Comment: & = —1.4 %ec.
U-45. Bjornlunda plough 1125 + 70

Wood from a plough found 500 m E of Tibble gird (59° 6’ N Lat, 17°
8’ E Long), Bjornlunda parish, Stdermanland, Sweden. The plough was de-
tected 20 em below the surface in muddy soil during tilling. Subm. by Uppsala
Universitets Institution for Nordisk och Jimforande Fornkunskap. Comment:
5 = —24 % Wood from the plough was subm. by N.-G. Gejvall, Statens
Historiska Museum, Stockholm, to the Stockholm laboratory: Ostlund (1959,
St-372, 1185 = 70.

II1. INDUSTRIAL SAMPLE

U-40. Ostrand 1 85.7 = 1.09%
recent carbon

Incrustation from a boiler of the Ostrand factories, Svenska Cellulosa A/B.

At the request of Mellersta och Norra Sveriges Angpanneforening, the content
of organic carbon in the crust, which could be derived either from cellulose or
from petroleum, or from both, was determined. Subm. by L. Arnbom. Com-
ment: the result given is calculated using the Uppsala reference sample cor-
rected for age but not for the Suess effect (Suess, 1955) or for the atomic bomb
effect. The age of the wood burned in the boiler is not known. § = —2.8 Yc.

IV. ATOMIC BOMB EFFECT

All values are related to the Uppsala reference sample corrected only for
decay due to age. The results give the excess in percent over the corrected
relerence sample.

U-29. Bones 57 o +8.2 + 1.0%

Organic fraction from a bone of a pig which had grown in Sweden in
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1957. Comment: this bone was treated to give experience with bone, The C'*

activity was measured as a check of the two fractions. § = —1.4 Yeo.

U-28. Bones 57 oo +10.7 = 1.09,
Inorganic fraction from the hone used for sample U-29. Comment: § =

+6.7 %e.

U-65. Typha 57 +10.2 + 0.8,

Typha latifolia from Ekensberg (59° 4814’ N Lat, 17° 341%4" E Long),
Uppsala, Sweden. The plant was gathered about August 1. 1957 by the author.
Comment: § = -2.7 %o.

V. CROSS-CHECK SAMPLES

U-20, and Ruds Vedby 10,830 =130
U-75. 10,680 = 130

Wood from Ruds Vedby (55° 32" N Lat, 11° 22’ E Long), Sjaelland,
Denmark. The wood was collected at the zone border Allemd/Younger Dryas.
Subm. by H. Tauber. Comment: § = —2.6 %,. Wood of the same origin has
been dated by others: Anderson, Levi, and Tauber (1953), K-101, 10,890 =+
240 (solid carbon) ; Suess (1954), W-82, 10.260 = 200; W.84, 10,510 +
180; Miinnich (1957b), H-105-87, 11.500 = 300; Ostlund (1957). St.18,
10,200 == 300 (solid carbon), Barker and Mackey (1959), BM-19, 11,333 +
200.

U-68. Lago di Nemi 1980 + 70

Wood from Roman ships at Lake Nemi (41° 43’ N Lat, 1° 34’ E Long),
ltaly. The ships are attributed to the Emperor Caligula (a.p. 37 to 41) . Subm.
by C. Cortesi and F. Bella, Carbon-14 laboratory, Rome. Comment: § = +0.1
Jtce. Wood of the same origin has been dated by others: Ballario and others
(1955), 2030 == 200 (solid carbon) ; Nydal and Sigmond (1957), T-9, 1880
=+ 130; Ostlund (1957), St-103, 2010 == 65; Barker and Mackey (1959),
BM-15, 2080 + 150; Godwin and Willis ( 1959). Q-112. 1904 + 95.

U-69. St. Walburgkerk 1095 = 70

Wood from a church at Groningen (53° 12 N Lat, 6° 36’ E Long),
Netherlands. Subm. by HI. de Vries, University of Groningen. Comment: § =
—2.9 Jic. Wood of the same origin has been dated by others: de Vries and
Barendsen (1954), mean value 980 =+ 50: Tauber (private communication),
K-143, 1180 = 120; Nydal and Sigmond (1957), T-29, 1050 = 100; Miin-
nich (1957b), H-8-7, 1245 = 130 Shutler and Damon (1959), A-81A, 925 -+
230 and A-81B, 870 + 110; Olson and Broecker (1959), L-292, 1250 + 150.

U-57. Heidelberg labeled reference sample 10.373 + 0.040 x
U-76. 10.336 + 0.040 x
Labeled sample distributed by K. O. Miinnich. The result given is the
ratio between the activity of this sample and the Uppsala reference sample,
corrected for decay due to age. U-57 corresponds to measurements made in the
spring of 1958; U-76 to measurements made during the autumn of 1958,
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