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ABSTRACT. A long-term mountain station series of tropospheric '“C data for the period
1959 to 1984 is presented. This series is considered representative of the higher allitude “C
level over central Europe. Even tree-ring '*C levels from a rural ground level site in southern
Germany are consistently lower (by A" Cgepression = — 15%o if compared with the mountain sta-
tion summer average in atmospheric CO,). The rural tree-ring series is considered to repre-
sent the additional continental Suess effect at ground level without local contamination. This
Suess effect decreases gradually with the distance from the ground (ie, source) level. We there-
fore estimate the additional continental Suess effect in the vegetation period to be
A" Cyepression = — 5% for the mountain station and —20%o for a rural ground level site, respec-
tively. Based on this assumption, yearly mean tropospheric 'C levels corrected for fossil fuel
contamination and representative of the Northern Hemisphere are provided for use in global
carbon cycle models.

INTRODUCTION

With the beginning of extensive atmospheric nuclear bomb testing in
1954, the Heidelberg Radiocarbon Laboratory was one of the first institu-
tions to continuously measure '*C in atmospheric CO, samples. Until now
the data have partly been published in graphs (Miinnich & Vogel, 1963;
Levin, Miinnich & Weiss, 1980) but never in tabulated form. We intend to
fill this gap and provide a complete '*C data base—to replace ‘‘data read
from graph”—and to complement the data from Nydal and Lévseth
(1983), also compiled by Tans (1981). The new data base might be useful
for the testing of recent carbon cycle models (see, eg, Enting & Pearman,
1982; Pearman, Hyson, & Fraser, 1983; Fung et al, 1983).

SAMPLING LOCATIONS

In the first years of tropospheric CO, observations (1955 to 1967)
several stations were maintained in central and southern Europe (Heidel-
berg, 49° N, Schleswig, 55° N, Hohenpeiflenberg, 48° N, Bergen, 60° N,
Trapani, 38° N, Vermunt, 47° N). Since 1977 Schauinsland, 48° N, was
added. We consider the '*C levels at the Schauinsland and Vermunt sam-
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pling sites representative of the “true "*C level” of the Northern Hemi-
sphere or, at least, central European continental background air. Some early
(1959-1961) data from Hohenpeiflenberg and Bergen also are included.
Recent studies (Levin, Miinnich, & Weiss, 1980; Segl et al, 1983) have
shown, that, especially in winter months, there is considerable ‘‘contamina-
tion” from fossil fuel sources of the Heidelberg '*C level and conceivably
also that of other urban stations, such as Schleswig, northern Germany, and
Trapani, Sicily.

In addition to Northern Hemisphere '*C data, we present some of the
early Pretoria data, 26° S, collected by | C Vogel and measured in the Hei-
delberg Radiocarbon Laboratory. These data are corrected like all the
other Heidelberg data (see below) and presented in tabular form.

Vermunt Station, Austria (47° N, 10° E) 1959-1983

The Vermunt sampling location was established in a remote electric
power station situated at the upper water reservoir of the Ill-Werke (Par-
tenen, Austria) at 1800m asl. Local fossil fuel contamination can only result
from local traffic on a nearby private road open only during the summer.
The samples were collected at the top of the building ca 10m above ground
level (see table 1).

Schauinsland Station, W Germany (48° N, 8° E) 19771984

The Schauinsland samples were collected at the Background Air Pollu-
tion Monitoring station of the German Federal Environmental Agency on
the Schauinsland mountain top 1205m asl. The station is an isolated house
with electrical heating only. There can only be occasional contamination
from local traffic (station personel). The sample air was collected from a
heated stack with the air inlet ca 5m above the ground (see table 2).

Hohenpeiflenberg Station, W Germany (48° N, 11° E) 1959-1961

CO, samples were collected at the Meteorological Observatory of the
Deutscher Wetterdienst, Hohenpeifenberg, 975m asl (see table 3).

Bergen Station, Norway (60° N, 5°E) 1959-1961

CO, samples were collected at the Geophysical Institution of the Uni-
versity of Bergen (see table 4).

Pretoria Station, South Africa (26° S, 28° E) 1959-1961

CO, samples were collected at the Radioactivity Division, National
Physics Research Laboratory, ca 15km east of Pretoria. The site should be
free of contamination by fossil CO,, except for occasional smog from the
city of Pretoria (Vogel, 1970) (see table 5).

SAMPLING AND ANALYSIS TECHNIQUES

The sampling technique was modified twice during the period of
observation:
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1959-Nov 1965

Three dishes with 1.5L of a 0.5n sodium hydroxide solution were
exposed to the atmosphere for ca 3 days. The method has been described
by Miinnich and Vogel (1959).

Nov 1965-May 1975

Samples were collected by pumping fresh air continuously for 10 days
through a box containing 1.5L of a 0.5n sodium hydroxide solution. With
this method the atmospheric CO, is absorbed nearly quantitatively in the
NaOH solution.

May 1975-the present

Air is pumped through a rotating glass tube filled with a packed bed of
Raschig rings (hardglass) to enlarge the surface of the absorbing NaOH
solution (200ml of 4n NaOH). The CO, absorption is quantitative. The
sampling technique is described by Levin, Miinnich, and Weiss (1980). The
samples represent mean values of 10 days to 2 weeks.

The samples were extracted from the NaOH solution' in the labora-
tory in a vacuum system by adding hydrochloric or sulphuric acid. The CO,
gas samples were purified over charcoal and counted in a proportional
counter. All the laboratory procedures have been described by Miinnich
(1957); Schoch et al (1980); and Levin, Miinnich, and Weiss (1980).

CALIBRATIONS

All A"™C data arc referred to NBS oxalic acid corrected for decay
(Stuiver & Polach, 1977). They were also adjusted to the new Heidelberg
calibration scale (Kromer, 1984). The data were corrected for isotopic frac-
tionation on the basis of *C analysis of the sample CO,. The §'*C values are
given relative to the PDB standard (Craig, 1957). These values do not
represent the true atmospheric C level because of isotopic fractionation
during sample collection in the early period (till 1975) and small fractiona-
tion (up to 6"C = +0.2%) in the laboratory procedures. "*C was not mea-
sured for some of the early samples (1959 to 1961). We took the mean
value 6"*C (mean) = —22.7% of all samples collected by the same sampling
technique from 1959 to 1965. Because the standard deviation of the 6"*C
values, observed in the tray samples of this period, is 2%y, the assumed cor-
rection may lead to an additional error (not included in table 1) of A"C =
+4% in the data marked by an asterisk (¥).

RESULTS AND DISCUSSION

FEvaluation and Interpretation of the Dala

The results from the Vermunt station are plotted in figure 1. In the
carly 1960’s marked seasonal variations, up to ca AMC = 200%, were
observed in the tropospheric *C level resulting mainly from spring-time
injections of bomb '*C from the stratosphere. The observed '*C variations

' The Pretoria samples were precipitated as BaCOj, for shipment to the laboratory.
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Fig 1. Tropospheric A"(C variations (with 1o error bars) at the Vermunt station, Austria
(47° N, 10° E) with the calculated spline function.
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Fig 2. Tropospheric A'C variations (with 1o error bars) at the Schauinsland station, W
Germany (48° N, 8° E). The solid line is a calculated spline function through these data; the
dotted line represents the corresponding spline function through the Vermunt data (see fig 1).
The periodic variations observed at both stations are mainly due to a general (seasonally vary-
ing) “European Suess effect”.
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in later years (peak to peak variations in A"C = 20%y) from 1976 onwards
are, to a great extent, due to seasonal variations of the contribution of fossil
fuel CO, at the sampling location. In 1978 (and 1981) there may have been
some artificial '*C variation resulting from the most recent Chinese bomb
tests.

The "*C data at the Schauinsland station from 1976 to 1984 are plotted
in figure 2. The solid line is a calculated spline function (Reinsch, 1967)
through this data set. We have also added the spline function through the
corresponding Vermunt data from the same period (dotted line). The sur-
prisingly close agreement between the two data sets from two different
sampling locations =200km apart (in the Alps and Black Forest) indicates
that the data indeed represent the "*C level of tropospheric CO, above cen-
tral Europe.

The question is now, ‘“‘How representative are these data of the "C
level of this latitude?”’

Evidence of an additional '*C depression on the European continent
was given in several studies. Stuiver and Quay (1981) compared "C tree-
ring data from supposedly uncontaminated trees grown on the U S west
coast with those from Dutch trees (Tans, de Jong, & Mook, 1979). For the
period, 1920 to 1950, they found a '*C depletion of up to A™*C = —10%y in
the Dutch trees. Referring to the west coast tree-ring series, de Jong and
Mook (1982) found a '*C depletion of ca A"™C = — 5%y in tree-ring samples
from southern Germany.

Using the energy consumption data from Rotty (1983), we can roughly
assume that from the period, 1920-1950, to the present the yearly fossil
fuel combustion rate has increased by a factor of 4-5. In addition to the
global increase of the "*C depletion, the “European Suess effect” should
have increased by approximately this factor, ée, to ca A"C = 5% * (4 to b) =
—20 to —25%,. Assuming the fossil fuel depression is lowest during the
summer due to intensive vertical mixing of the atmosphere and better dilu-
tion of anthropogenic COy, Tans (1981) proposed that the upper envelope
of his selected data set represented the Northern Hemisphere "C level.

On the basis of the arguments made above, a brief data analysis of the
Schauinsland "*C data of 1980, and 1982-1983, that are probably not
influenced by additional bomb "*C released during this interval, offers an
independent estimate of representative tropospheric "C levels. Assuming
that all negative deviations from the “upper envelope” of the Schauinsland
"C data are due to fossil fuel contamination, we use a ‘“straight line upper
envelope” to the 1980-1983 Schauinsland data and compare the bulk of
data with this line. By this procedure, we obtain a mean anthropogenic "*C
depletion for the Schauinsland station of ca A™C = —9%, (=5%o in sum-
mer and — 13%y in winter); presumably, these numbers are reliable within a
+30% range. Based on other atmospheric tracer data for the same site (eg,
CO, concentration and ***Radon activity), we seem to have good reasons to
believe that our upper envelope in fact represents the "“Clevel of the latitu-
dinal belt beyond local or regional influence by fossil CO, sources.

In this context, it is also worth noting a single ring "*C study (see table
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Fig 3. Spline function through the Vermunt data (fig 1) together with the tree-ring data
from a pine (Pinus nigra) grown near Obrigheim, southern Germany (49° N, 9° E). Except for
1970 and 1975 (sce text), a mean depression of AC = —15%, is found in the tree rings as
compared to the “C level in tropospheric CO, at the mountain stations in summer.

6: 1966-1982) on a tree (Pinus nigra) grown near (,)bri};hcimg in a rural
arca in southern Germany. There we found a mean A"C depression of
—20%0 compared to the “upper envelope” of the Schauinsland and Ver-
munt data (fig 3). This presumably means an average 20%y fossil CO, con-
tribution at ground level and daytime during the growing season, due to the
average mesoscale source density of fossil fuel CO, (“‘continental effect”).

The preceding estimates support the assumption of Tans (1981), that
the ““clean air”” "*Clevel of the Northern Hemisphere is represented by the
“upper envelope” of the "C values, observed at European (continental)
stations. The mean "*C level at our mountain stations seems to be depleted
from the true background by only ca A™C = — 99 in the 1980’s. The larger
"C deviations in the ground level plant material may be due to the fact that
it grows within the polluted layers influenced by anthropogenic CQO,
sources at ground level. At higher altitudes or rather at mountain tops
reaching out of the ground layer at least in summer, the anthropogenic sig-
nal is reduced to only ca A"C = — 5%y

Proposed “Clean Air” ""C Levels

In order to find representative '*C levels suitable for carbon cycle
modeling, we calculate a mean "G activity for cach year of observation and

* This tree-ring analysis originally was performed to study the influence of reactor *C on
plant material in the surroundings of the nuclear power plant Obrigheim (49° N, 9° F) pres-
surized water reactor, 300 MW clectric power (see, eg, Levin, Miinnich, & Weiss, 1980). Reac-
tor "CC in tree rings collected at a distance of 1km from the reactor stack is significant. This
tree is grown at 4km distance, and we do not expect to find additional reactor *C here. This
assumption is based on dispersion model estimates, which include release rates from the reac-
tor stack, and experience gathered at similar reactor sites (Segl et al, 1983). We can not, how-
ever, exclude slight contamination for the years 1970 and 1975, when we also found high "*C
excess values at the sampling site closer to the reactor.

https://doi.org/10.1017/50033822200006895 Published online by Cambridge University Press


https://doi.org/10.1017/S0033822200006895

25 Years of Tropospheric '*C Observations in Central Europe 7

subtract for 1980 to 1983 a yearly mean fossil fuel contamination due to
anthropogenic continental sources of A”Cdcpmsion = —9%, ie, we repro-
duce and use the previous “upper envelope.”

We derive the fossil fuel A"C contribution for the period prior to
1980 by linear interpolation of the '*C depression values of 1980 to 1983
and of 1959, respectively. We assume that the '*C depression in 1959 is half
that of 1980, based on a fossil fuel CO, release that is also half in 1959 of
that in 1980 (Rotty, 1983). Thus, we arrive at the assumed ““clean air” G
levels for the period between 1959 and 1983 listed in table 6.

Our “‘clean air levels” obtained by this procedure agree within A"*C =
+20%o with the values proposed by Tans (1981) for the period from 1964
to 1977. Just prior to 1964, there is a discrepancy in the *“clean air” levels
proposed by Tans (1981), although he used essentially the same data set
(Miinnich & Vogel, 1963; Ostlund & Engstrand, 1963) as we did in the
present paper. His interpretations of *“‘clean air” levels seem to be up to
A"C = 140% too high compared to the fossil fuel corrected data presented
here. This might be due to the fact that Tans, even in this period with maxi-
mum bomb "*C production, took the upper envelope of the seasonally vary-
ing ¢ data. However, the extent to which the seasonal modulation in the
late 1960’s and early 1970’s is due to fossil fucl contamination or to sca-
sonal stratospheric injection is not known.
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TABLE 1
Tropospheric A'"C activities at the Vermunt station, Austria (47°N, 10°E)
* — assumed 6"*C = —22.7%,, sce text.

ANALYSIS SAMPLE PERIOD OF EXPOSURE §13¢ Al%c
No. No. ddmmyy - ddmmyy % (PDB) %
Hd- 611 Ver- 2 100259 - 130259  -26.35 173+ 7
Hd- 625 Ver- 3 200259 - 230259  -22.90 188+~ 7
Hd- 633  Ver- 4 40359 - 70359  -24.10 1924- 7
Hd- 637  Ver- 5 200359 - 230359  -24.90 200+- 7
Hd- 643  Ver- 6 10459 - 40459  -25.30 2204~ 6
Hd- 644 Ver- 7 100459 - 130459 -23.30 2244~ 7
Hd- 667 Ver- 8 200459 - 230459  -23.40 2434- 7
Hd- 688  Ver- 11 150559 - 180559  -23.80 2324- 9
Hd- 697  Ver- l4 150659 - 180659  -20.40 276+ 7
Hd- 836  Ver- 16 50759 - 80759 * 248+~ 7
Hd- 721 Ver- 20 150859 - 180859  -21.30 270410
Hd- 747 Ver- 23 150959 - 180959  -19.80 250+- 6
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ANALYSIS

No.

Hd-
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Hd-
Hd~
Hd-
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Hd-
Hd-
Hd-
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779
824
832
953
954
847
853
872
900
913
927
931
957
959

Hd-1061

Hd-

998

Hd-1004
Hd-1014
Hd-1060
Hd-1036
Hd-1069
Hd-1079
Hd-1087
Hd-1108
Hd-1178
Hd-1180
Hd-1222
Hd-1224
Hd-1242
Hd-1270
Hd-1307
Hd-1308
Hd-1344
Hd-1363
Hd-1387
Hd-1404
Hd-1416
Hd-1551
Hd-1430
Hd-1574
Hd-1442
Hd-1567
Hd-1470
Hd-1560
Hd-1480
Hd-1555
Hd-1495
Hd-1561
Hd-1506
Hd-1564
Hd-1518
Hd-1540
Hd-1554
Hd-1595
Hd-1611
Hd-1617
Hd-1622

SAMPLE
No.

Ver- 25
Ver- 26
Ver- 29
Ver- 31
Ver- 34
Ver- 48
Ver- 49
Ver- 46
Ver- 39
Ver- 41
Ver- 44
Ver- 51
Ver- 54
Ver- 57
Ver- 60
Ver- 63
Ver- 66
Ver- 68
Ver- 71
Ver- 74
Ver- 77
Ver- 80
Ver- 83
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Ver- 89
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Ver- 95
Ver-101
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Ver-156
Ver-157
Ver-159
Ver-160
Ver-162
Ver-163
Ver-166
Ver-169
Ver-172
Ver-175
Ver-178
Ver-181
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PERIOD OF EXPOSURE

TABLE 1 (continued)

ddmmyy - ddmmyy

51059
151059
151159
151259
160160
250260

50360
150360
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150560
150660
150760
150860
150960
151060
151160
151260
150161
150261
150361
150461
150561
150661
150761
150861
200961
151061
151261
160162
250262
250362
170562
250762
150862
150962
151062
151162
150163
150263

50363
160363

50463
150463

50563
150563

50663
150663

50763
150763

50863
150863

50963
150963
151063
151163
151263
150164
150264
150364
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TABLE 1 (continued)

ANALYSIS SAMPLE PERIOD OF EXPOSURE §13¢ Al%c
No. No. ddmmyy - ddmmyy % (PDB) %
Hd-1624 Ver-184 150464 - 180464 -23.88 838+~ 6
Hd-1640 Ver-187 150564 - 180564 -20.30 895+ 6
Hd-1657 Ver-190 150664 - 180664 -19.50 917+~ 6
Hd-1675 Ver-193 150764 - 180764 -20.70 887+~ 7
Hd-1677 Ver-196 150864 - 180864 -19.10 900+- 6
Hd-1684 Ver-202 150964 ~ 180964 -19.50 854+~ 6
Hd-1705 Ver-205 151064 - 181064 ~17.80 835+- 6
Hd-1718 Ver-198 151164 - 181164 -18.50 778+= 17
Hd-1739 Ver-208 151264 - 181264 -23.40 763+~ 6
Hd-1741 Ver-211 150165 - 180165 -20.20 766+- 7
Hd-1772 Ver-214 170265 - 200265 -20.70 742+4- 6
Hd-1776 Ver-217 150365 - 180365 -20 70 748+- 6
Hd-1787 Ver-220 150465 —- 180465 -24.50 766+= 6
Hd-1796 Ver-223 150565 - 180565 -24.00 T46+- 6
Hd-1810 Ver-226 150665 - 180665 -26.90 810+~ 6
Hd-1826 Ver-229 250765 - 280765 -22.50 787+~ 6
Hd-1823 Ver-231 150865 - 180865 -22.40 775+- 6
Hd-1837 Ver-234 250965 - 280965 * 763+- 7
Hd-1838 Ver-236 151065 - 181065 -25.10 726+ 7
Hd-1850 Ver-239 161165 - 191165 -23.30 729+~ 6
Hd-1867 Ver-243 151265 - 251265 -7.60 696+ 6
Hd-1895 Ver-246 250166 - 50266 -7.66 701+~ 6
Hd-1887 Ver-248 150266 - 250266 -7.65 691+~ 6
Hd-1908 Ver-255 150366 - 270366 -7.87 696+~ 6
Hd-1916 Ver-258 150466 - 250466 -7.98 708+~ 6
Hd-1929 Ver-261 150566 - 250566 -7.71 711+- 6
Hd-1951 Ver-264 150666 - 250666 -7.38 725+ 6
Hd-1962 Ver-267 150766 - 250766 -8.06 Tll+= 7
Hd-1973 Ver-270 150866 -~ 250866 -7.02 711+~ 6
Hd-2003 Ver-273 150966 - 250966 -7.59 697+ 5
Hd-2019 Ver-276 151066 - 251066 -7.70 661+- 5
Hd-2009 Ver-279 151166 - 251166 -26 66 624+- 5
Hd-2012 Ver-281 51266 -~ 151266 -8.36 660+- 6
Hd-2055 Ver-285 150167 - 250167 -2.65 625+ 6
Hd-2058 Ver-288 150267 - 250267 -8.77 633+~ 5
Hd-2061 Ver-291 150367 - 250367 -7.65 635+- 5
Hd-2113 Ver-293 150467 - 250467 -7.64 633+~ 6
Hd-2118 Ver-294 250467 - 50567 -7.41 640+~ 7
Hd-2121 Ver-297 150767 - 250767 -6.97 631+~ 6
Hd-2147 Ver-303 150867 - 250867 -7.49 642+~ 6
Hd-2196 Ver-306 150967 - 250967 -9.02 600+~ 6
Hd-2197 Ver-309 151067 - 251067 -7.20 611+~ 6
Hd-2198 Ver-312 151167 - 251167 -7.70 607+~ 6
Hd=2244 Ver-314 51267 - 151267 -7.50 585+~ 6
Hd-2259 Ver-315 250168 - 50268 -11.52 596+- 6
Hd-2260 Ver-317 150268 - 250268 -7.50 569+~ 6
Hd-2271 Ver-320 150368 -~ 250368 -7.79 570+- 6
Hd-2286 Ver-323 150468 - 250468 ~26.43 559+~ 6
Hd-2261 Ver-321 250468 - 50568 -26 79 578+- 6
Hd-2295 Ver-326 150568 - 250568 -7.72 559+~ 6
Hd-2296 Ver-329 150668 - 250668 -7.84 573+~ 6
Hd-2376 Ver-333 150768 - 250768 -6.58 581+~ 7
Hd-2377 Ver-332 150868 - 250868 -7.50 555+~ 8
Hd-2378 Ver-335 150968 - 250968 -18.40 558+ 8
Hd-2379 Ver-338 151068 - 251068 -15.67 552+- 7
Hd-2380 Ver-341 151168 - 251168 -6.59 542+~ 6
Hd-2433 Ver-344 151268 - 261268 -8.06 549+~ 6
Hd-2507 Ver-346 60169 - 150169 -8.55 5554~ 7
Hd-2512 Ver-350 250269 - 260269 -9 05 532+- 7
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ANALYSIS
No.

Hd-2513
Hd-2514
Hd-2515
Hd-2827
Hd-2586
Hd-2585
Hd-2576
Hd-2814
Hd-2817
Hd-2818
Hd-2819
Hd-2828
Hd-2820
Hd-2821
Hd-2822
Hd-2823
Hd-2824
Hd-2829
Hd-2830
Hd-2831
Hd-2832
Hd-2833
Hd-2834
Hd-2835
Hd-2836
Hd-2837
Hd-2838
Hd-3013
dd-3014
Hd-3015
Hd-3105
Hd-3049
Hd-3050
Hd-3051
Hd-3060
Hd-3061
Hd-3062
Hd-3063
Hd-3064
Hd-3067
Hd-3100
Hd-3101
Hd-3141
Hd-3143
Hd-3171
Hd-3178
Hd-3180
Hd-3184
Hd-3170
Hd-3185
Hd-3184
Hd-3170
Hd-3185
Hd-3187
Hd-3190
Hd-3201
Hd-3202
Hd-3225
Hd-3261

SAMPLE
No.

Ver-353
Ver-356
Ver-359
Ver-361
Ver-365
Ver-368
Ver-371
Ver-373
Ver-376
Ver-379
Ver-382
Ver-384
Ver-385
Ver-388
Ver-391
Ver-394
Ver-397
Ver-400
Ver-403
Ver-406
Ver-409
Ver-412
Ver-415
Ver-418
Ver-420
Ver-423
Ver-426
Ver=-429
Ver-432
Ver-435
Ver-439
Ver-441
Ver-444
Ver-447
Ver-450
Ver-453
Ver-456
Ver-459
Ver-461
Ver-464
Ver-466
Ver-469
Ver-472
Ver-477
Ver-483
Ver-486
Ver-487
Ver-488
Ver-489
Ver-490
Ver-488
Ver-489
Ver-490
Ver-491
Ver-492
Ver-493
Ver-494
Ver-497
Ver-504

Levin et al

PERIOD OF EXPOSURE

TABLE 1 (continued)

ddmmyy - ddmmyy

150369
150469
150569
50669
150769
150869
150969
51069
51169
111269
80170
240170
50370
50470
50570
50670
50770
50870
50970
51070
61170
51270
50171
50271
250271
50471
50571
50671
50771
50871
150971
61071
51171
51271
60172
50272
50372
50472
50572
250572
150672
150772
150872
151072
151272
150173
250173
50273
150273
260273
50273
150273
260273
60373
160373
260373
50473
50573
160773
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250369
250469
250569
150669
250769
250869
250969
151069
151169
161269
150170

50270
170370
150470
150570
150670
150770
150870
150970
151070
151170
161270
150171
150271

50371
150471
150571
150671
150771
150871
150971
161071
151171
151271
150172
150272
150372
150472
150572

50672
250672
250772
260872
261072
261272
250173

50273
150273
260273

60373
150273
260273

60373
160373
260373

50473
150473
150573
250773

§13¢
% (PDB)

-8.
.50

=7

~7.
-8.
-6.
.72
-10.

~7.

-8.
.48
-8.
-8.
.00

-7

-8

-8

-8.
-7.
-7.
-5.
-7.
-7.
-7.
-7.
-7.
-7.
-5.
-6.
-7.
=7.
-7.
-7.
-7.
-7.
-8.
-8.
-9.
-8.

-8

-8.
=7.
-7.
=7.
=7

-7.
=7.
=7.
-8.
-8.
-8.
-8.
-8.
-7.
-8.
-8.
-7.
-8.
-7.
-8.
-8.
-8.
-7.

68

79
10
68

65
52
45

22
73

43
21
29
35
03

altc

540+-
S4b+-
556+-
556+~
548+-
530+~
533+-
552+-
5534-
533+-1
548+~
540+-
5214~
527+-
523+-
540+~
542+~
531+~
532+~
526+
514+4-
515+
510+~
493+~
473+~
506+~
515+
516+-
493+~
5214+~
4,88+~
503+-
474+-
498+~
493+~
472+-
478+~
4714~
464+~
483+~
4774+~
474+~
453+~
461+~
431+~
426+
427+~
4424~
435+~
4354~
442+~
435+~
435+-
415+
428+~
4124-
432+~
409+~
417+
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25 Years of Tropospheric "C Observations in Central Europe

ANALYSIS
No.

Hd-3252
Hd-3264
Hd-3292
Hd-3297
Hd-3374
Hd-3418
Hd-3452
Hd-3471
Hd-3536
Hd-3557
Hd-3555
Hd-3570
Hd-3594
Hd-3598
Hd-3725
Hd-3749
Hd-3816
4d-3815
Hd-3819
Hd-6349
Hd-3827
Hd-6316
Hd-3846
Hd-3847
Hd-3963
Hd-6317

Hd-6354
Hd-3964
Hd-4055
Hd-4056
Hd-4124
Hd-4127
Hd-4128
Hd-4129
Hd-4182
Hd-4184
Hd-4187
Hd-4192
Hd-4267
Hd-4268
Hd-4269
Hd-4313
Hd-4406
Hd-4316
Hd-4411
Hd-4441
Hd-4447
Hd-4458
Hd-4449
Hd-4513
Hd-4517
Hd-4608
Hd-4610
Hd-4614
Hd-4622
Hd-4664
Hd-4803
Hd-4831
Hd-4832
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SAMPLE
No.

Ver-510
Ver-514
Ver-512
Ver-517
Ver-536
Ver-541
Ver-545
Ver-548
Ver-550
Ver-553
Ver-555
Ver-559
Ver-562
Ver-566
Ver-585
Ver-581
Ver-592
Ver-588
Ver-589
Ver-596
Ver-595
Ver-600
Ver-601
Ver-604
Ver-605
Ver-606
Ver-608
Ver-610
Ver-616
Ver-613
Ver-617
Ver-619
Ver-620
Ver-622
Ver-623
Ver-625
Ver-626
Ver-628
Ver-629
Ver-630
Ver-632
Ver-635
Ver-638
Ver-636
Ver-640
Ver-641
Ver-643
Ver-645
Ver-646
Ver—-647
Ver-649
Ver-651
Ver-652
Ver-654
Ver-655
Ver-656
Ver-657
Ver-658
Ver-659

PERIOD OF EXPOSURE

TaBLE | (continued)

ddmmyy - ddmmyy

170973
250973
251073
251173
50774
250874
31074
51174
251174
251274
50275
250275
50475
50575
41175
251175
250176
50376
160376
150476
160576
250576
60676
50776
160776
270776
150876
50976
150976
51176
161176
51276
151276
60177
150177
50277
150277
50377
180377
260377
150477
70577
250577
50677
150677
60777
260777
150877
250877
151077
261077
91277
151277
70178
150178
250178
60278
150278
260278

250973

71073
251173
171273
250774
160974
261074
251174
251274
150175
250275
250375

50575
250575
251175
151275

50276
150376
250376
250476
250576

60676
170676
160776
270776

50876
250876
150976
250976
161176
251176
151276
251276
150177
260177
150277
250277
150377
260377
150477

70577
150577

50677
150677
260677
260777
150877
250877

50977
261077

51177
151277
261277
150178
250178

60278
150278
260278

60378

s13c
%(PDB)

-7

-7

-8.
-7
-8.

-8

-8.
-11.
.40

-8

-8.
-8.
-8.
-8.
-8.
-9.
-8.
-9.
.88

-9

-9.
-9.
-10.
-9.
44
.84
42
.68

-9
-8
-8
=7

-8.
-7.
-3.
-8.
-8.
-8.
-8.
-8.
-8.
-8.
-8.
-8.
-8.
-8.
.61

-8

-8.
-8.
-8.
-8.
-8.
-8.
.88

-7

-10.
.42
-8.
-8.
-8.
-9.
-9.
-9.
-9.
-10.

-9

.97
-8.
.80

05

32
92
13
38
13
05

10
74
06
30
33
57
33
30

72
53
17
26

06
94
54
60
90
52
52
86
80
68
52
58
69
58

03
48
15
53
34
38

30

84

al%c
%

389+~
438+~
438+~
402+~
413+~
392+~
401+~
389+-
366+-
367+-
371+~
370+-
370+-
370+~
369+~
3744
362+~
356+~
354+-
340+~
356+-
341+~
341+~
365+~
372+~
346+
343+-
34 3+~
365+~
361+~
337+
33 1+-
331+~
337+
339+~
342+~
338+-
340+~
347+~
327+
327+
340+-
347+
340+~
337+
335+~
340+~
3314+~
335+
338+~
325+-
314+~
315+
334+~
309+~
327+~
339+~
308+-
312+~
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TABLE | (continued)

ANALYSIS SAMPLE PERIOD OF EXPOSURE §13¢ Altc
No. No. ddmmyy - ddmmyy % (PDB) %
Hd-4834 Ver-660 60378 - 160378 -11.72 3l4+- 6
Hd-4837 Ver-661 160378 - 250378 -9.68 331+~ 5
Hd-4838 Ver-662 250378 - 50478 -9.93 326+ 5
Hd-4842 Ver-663 50478 - 160478 -10.30 323+- 5
Hd-4843 Ver-664 160478 - 260478 -10.00 320+~ 5
Hd-4880 Ver-671 260478 - 70578 -9.77 318+- 4
Hd-4881 Ver-672 70578 - 160578 -9.40 310+- 5
Hd-4887 Ver-673 160578 - 250578 -9.57 323+- 8
Hd-4886 Ver-674 250578 - 60678 -9.57 334+- 6
Hd~4892 Ver-676 150678 - 250678 -9.02 334+- 8
Hd-4949 Ver-671 250678 - 50778 -9.40 322+- 9
Hd-4951 Ver-672 50778 - 150778 -8.72 309+~ 7
Hd-5208 Ver-684 60178 - 250179 -8.80 306+~ 6
Hd-4952 Ver-673 150778 - 250778 -8.35 3244- 7
Hd-4953 Ver-674 250778 - 50878 ~-8.00 326+~ 8
Hd-4993 Ver-675 50878 ~ 160878 -8.57 342+~ 8
Hd-4994 Ver-676 160878 - 260878 -7.52 346+ 6
Hd-5080 Ver-665 260878 - 50978 -8.51 321+-11
Hd-5078 Ver-666 50978 - 260978 -9.31 336+ 8
Hd-5083 Ver-668 260978 - 51078 -9.96 315+-14
Hd-5090 Ver-669 51078 - 161078 -8.27 339+- 7
Hd-5091 Ver-670 161078 - 251078 -9.35 320+~ 8
Hd-5108 Ver-677 251078 - 51178 -9.80 330+- 8
Hd-5112 Ver-678 51178 - 251178 -9.65 322+~ 7
Hd-5112 Ver-680 251178 - 151278 -9.65 322+~ 7
Hd-5206 Ver-683 261278 - 60179 -3.08 298+- 6
Hd-5209 Ver-686 250179 - 50279 -8.45 308+ 6
Hd-5226 Ver-687 50279 - 260279 -8.14 296+ 5
Hd-5239 Ver-689 260279 - 50379 -8.74 295+- 7
Hd-5240 Ver-690 50379 - 160379 -8.92 299+- 6
Hd-5242 Ver-691 160379 - 250379 -8.73 353+- 7
Hd-5243 Ver-692 250379 - 160479 -8.87 290+- 5
Hd-5406 Ver-695 250479 - 50579 -8.89 284+4- 5
Hd-5417 Ver-696 50579 - 150579 -8.55 300+- 6
Hd-5418 Ver-697 150579 - 270579 -8.25 291+- 7
Hd-5422 Ver-698 270579 - 100679 -8.58 295+~ 6
Hd-5423 Ver-699 100679 - 250679 -8.93 286+- 8
Hd-5441 Ver-701 250679 - 150779 -8.49 310+ 5
Hd-5450 Ver-703 150779 - 60879 -7.83 277+ 5
Hd-5451 Ver-705 60879 - 250879 -7.74 312+- 5
Hd-5520 Ver-707 250879 - 50979 -7.68 293+~ 4
Hd-5531 Ver-708 50979 - 160979 -7.99 278+- 7
Hd-5548 Ver-709 160979 - 250979 -7.76 282+~ 6
Hd-5550 Ver-710 250979 - 51079 -8.12 283+~ 9
Hd-5714 Ver-711 51079 - 151079 -8.36 294+~ 8
Hd-5724 Ver-715 51179 - 151179 -8.08 288+- 5
Hd-5772 Ver-716 151179 - 61279 -8.40 280+ 5
Hd-5797 Ver-720 261279 - 150180 -8.46 288+- 5
Hd-5812 Ver-723 250180 - 150280 -8.52 268+~ 5
Hd-6002 Ver-733 50580 - 150580 -8.33 262+~ 4
Hd-6043 Ver-735 250580 - 150680 -8 90 259+= 4
Hd-6048 Ver-737 150680 - 250680 -8.18 2704- &4
Hd-6049 Ver-739 50780 - 250780 -8 15 280+~ 5
Hd-6060 Ver-741 250780 - 150880 -8.07 274+- 5
Hd-6061 Ver-743 150880 - 60980 -8.28 254+= 5
Hd~-6062 Ver-745 60980 - 250980 -7.99 263+~ 5
Hd~6064 Ver-747 250980 - 51080 -8.64 251+- 7
Hd-6055 Ver-748 51080 - 161080 -8.53 263+~ 7
Hd-6303 Ver-749 161080 - 51180 -9.38 263+- 6
Hd-6304 Ver-751 51180 - 141180 -10.00 254+4= 5
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ANALYSIS

No.

Hd-6337
Hd-6342
Hd-6355
Hd-6356
Hd-6362
Hd-6376
Hd-6377
Hd-6506
Hd-6507
Hd-6515
Hd-6522
Hd-6554
Hd-6556
Hd-6559
Hd-6564
Hd-6565
Hd-6556
Hd-6727
Hd-6729
Hd-6730
Hd-6805
Hd-6807
Hd-6892
Hd-6902
Hd-6907
Hd-6980
Hd-7012
Hd-7025
Hd-7321
Hd-7320
Hd-7322
Hd-7323
Hd-7308
Hd-7410
Hd-7415
Hd-7416
Hd-7417
Hd-7418
Hd-7546
Hd-7559
Hd-7521
Hd-7560
Hd-7677
Hd-7669
Hd-7664
Hd-7678
Hd-7670
Hd-7821
Hd-7806
Hd-7822
Hd-7907
Hd-7908
Hd-7909
Hd-7910
Hd-7923
Hd-8066
Hd-8067
Hd-8068
Hd-8069

TABLE 1 (continued)

SAMPLE
No.
Ver-752
Ver-753
Ver-755
Ver-756
Ver-757
Ver-758
Ver-759
Ver-760
Ver-761
Ver-763
Ver-764
Ver-765
Ver-766
Ver-767
Ver-769
Ver-770
Ver-772
Ver-773
Ver-775
Ver-777
Ver-774
Ver-778
Ver-779
Ver-781
Ver-783
Ver-785
Ver-788
Ver-790
Ver-791
Ver-792
Ver-794
Ver-795
Ver-796
Ver-797
Ver-799
Ver-800
Ver-801
Ver-802
Ver-803
Ver-805
Ver-807
Ver-808
Ver-810
Ver-811
Ver-813
Ver-814
Ver-815
Ver-816
Ver-812
Ver-822
Ver-818
Ver-819
Ver-820
Ver-824
Ver-825
Ver-826
Ver-827
Ver-828
Ver-829

https://doi.org/10.1017/50033822200006895 Published online by Cambridge University Press

PERIOD OF EXPOSURE

ddmmyy - ddmmyy

141180 -
261180 -
151280 -
251280 -
50181 -
150181 -
250181 -
50281 -
150281 -
50381 -
150381 -
250381 -
50481 -
150481 -
50581 -
160581 -
270581 -
150681 -
50781 -
250781 -
240881 -~
51081 -
71181 -
21281 -
151281 -
150182 -
60282 -
150282 -
250282 -
60382 -
250382 -
50482 -
150482 -
250482 -
160582 -
250582 -
50682 -
150682 -
250682 -
170782 -
50882 -
160882 -
50982 -
150982 -
271182 -
61282 -
151282 -
271282 -
180283 -
250283 -
150383 -
260383 -
50483 -
150483 -
250483 -
50583 -
140583 -
250583 -
60683 -

261180
151280
251280
50181
150181
250181
50281
150281
250281
150381
250381
50481
150481
50581
160581
50681
160681
50781
250781
150881
150981
261081
251181
151281
50182
60282
150282
250282
60382
250382
50482
150482
250482
160582
250582
50682
150682
250682
70782
50882
160882
50982
150982
250982
61282
151282
271282
150183
250283
150383
260383
50483
150483
250483
50583
140583
250583
60683
150683

§13¢
% (PDB)

-8

-9.
-8.
=9.
-8.
-8.
-9.

-8

-9.
-9.
-8.
-8.
-8.
-8.
-8.
-8.
-7.
=7.
-8.
=-7.
-8.
-8.
-8.
-8.
-8.

-8

-8.

-8
-8

-9.

-8

-8.

-8
-8
-8

-8.
-7.

-8

=-7.
-7.
=7.
-7.
-7.
-8.
-9.

-8

-8.
-8.
-8.
-8.
-8.
-8.
-8.
-8.
-8.
~-8.
-8.
-8.
-8.

W47
17
95
43
99
84
04
73
25
43
82
61
93
28

al4c
%
260+~
246+~
240+~
247+
251+-
245+-
245+~
256+~
260+-
2524~
250+~
258+-
255+-
247+~
256+~
264+-
259+-
265+-
2714
263+~
261+~
264+~
244+~
245+~
252+~
246+~
245+~
234+4-
221+-
244+~
243+~
224+~
237+1
243+-
240+~
236+-
225+
235+
242+~
240+-
233+-
246+~
254+-1
235+-
235+=
232+~
229+-
230+
217+~
239+~
225+
225+-
219+-
227+~
228+-
230+
237+
213+-
227+~

oo~
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ANALYSIS
No.

Hd-4155
Hd-4158
Hd-4161
Hd-4173
Hd-4178
Hd-4176
Hd-4215
Hd-4218
Hd-4306
Hd-4308
Hd-4307
Hd-4309
Hd-4475
Hd-4476
Hd-4468
Hd-4629
Hd-4630
Hd-4632
Hd-4633
Hd-4885
Hd-4867
Hd-4873
Hd-4874
Hd-4915
Hd-4916
Hd-4917
Hd-4920
Hd-4984
Hd-4985
Hd-4986
Hd-4987
Hd-5003
Hd-5074
Hd-5087
Hd-5075
Hd-5076
Hd-5088
Hd-5181
Hd-5182
Hd-5183
Hd-5194
Hd-5195
Hd-5258
Hd-5259
Hd-5274
Hd-5275
Hd-5331
Hd-5339
Hd-5340
Hd-5343
Hd-5328
Hd-5485
Hd-5500
Hd-5480
Hd-5501
Hd-5493
Hd-5579
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SAMPLE

No.

Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch~
Sch~
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-

46
47
48
49
50
51
52
54
55
56
57
58
59

Levin et al

TABLE 2
Schauinsland station, W Germany (48°N, 8°F)

PERIOD OF EXPOSURE

ddmmyy - ddmmyy

91276
231276
60177
200177
30277
180277
150377
290377
130477
60577
310577
260677
180777
150877
40977
261077
211177
251277
300178
90378
290378
180478
70578
70678
30778
130778
260778
150878
290878
120978
260978
101078
241078
51178
181178
11278
151278
311278
140179
300179
200279
50379
310379
130479
260479
80579
210579
60679
190679
30779
150779
90879
240879
50979
180979
11079
121079

231276
60177
200177
30277
170277
70377
290377
130477
60577
310577
260677
180777
150877
40977
270977
211177
251277
300178
90378
290378
90478
70578
50678
30778
130778
260778
80878
290878
110978
260978
101078
231078
51178
181178
11278
151278
311278
140179
300179
120279
50379
180379
130479
260479
80579
210579
60679
190679
30779
150779
260779
240879
50979
180979
11079
101079
271079

sl3c
% (PDB)

-7

-7

-7.
-7.
_7_
-8.
-7.
.56
-7.
.37
-7.
-7.
47

-7

-7

-7

-7.
-7.
-8.
-8.
-8.
-8.
-7.
-8.
-7.
-7.
-7.
-7.
-7.
-7.
-7.
-8.
-7.
-8.
-7.
-11.
-7.
-8.
-8.
-8.
-8.

-8

~7.
-8.
-8.
-8.
-8.
-8.
=7.
-7.
-7.
-8.
-7.
-7.
~-7.
-7.
-7.
-7.

.98
-7.
-7.
91

91
98

97
92
92
11
88

50

40
50

75
83

alte
%
320+
3204+~
332+~
321+~
325+~
34 5%-
326+
327+~
333+~
337+
341+~
337+
327+
336+
342+~
3424
308+~
312+~
309+~
319+~
333+~
317+-
323+~
343+~
339+~
331+~
340+~
344+~
337+

8
5
6
6
8
[
7
7
5
5
5
5
7
5
5
5
5
5
6
5
6
8
8
8
8
8
6
5

9

315+11

311+~

8

308+-10

334+~
328+~
323+~

8
8
9

306+-11

318+-
307+
298+~
306+~
293+-
298+
292+~
309+~
2924-
352+-
283+~
291+~
294+
288+~
309+~
299+~
288+~
298+~
307+
294 +-
297+~
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ANALYSIS
No.

Hd-5574
Hd-5726
Hd-5581

Hd-5727
Hd-5825
Hd-5807
Hd-5806
Hd-5826
Hd-5935
Hd-5936
Hd-5941
Hd-5942
Hd-5970
Hd-5971

Hd-5956
Hd-5972
Hd-5954
Hd-6038
Hd-6039

Hd-6058
Hd-6059
Hd-6054
Hd-6222
Hd-6223
Hd-6224
Hd-6225
Hd-6270
Hd-6267
Hd-6271

Hd-6388
Hd-6389
Hd-6390
Hd-6391

Hd-6392
Hd-6527
Hd-6525
Hd-6526
Hd-6874
Hd-6875
Hd-6952
Hd-6953
Hd-7304
Hd-7305
Hd-7306
Hd-7307
Hd-7310
Hd-7422
Hd-7423
Hd-7424
Hd-7425
Hd-7499
Hd-7500
Hd-7508
Hd-7509
Hd-7658
Hd-7659
Hd-7660
Hd-7661
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SAMPLE

No.

Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch~-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-
Sch-

60
61

Sch-101
Sch-102
Sch-103
Sch-104
Sch-105
Sch-106
Sch-107
Sch-108
Sch-109
Sch-110
Sch-111
Sch-112
Sch-113
Sch-114
Sch-115
Sch-116
Sch-117
Sch-118
Sch-119

TaBLE 2 (continued)

PERIOD OF EXPOSURE

ddmmyy - ddmmyy

271079
101179
241179
101279
20180
180180
20280
170280
110380
240380
60480
200480
20680
140680
240680
70780
170780
70880
180880
290880
80980
220980
141080
271080
71180
181180
. 101280
291280
120181
220181
40281
160281
10381
130381
30481
160481
300481
100781
240781
280182
120282
30382
170382
10482
150482
270482
180582
20682
160682
20782
300782
170882
310882
150982
71082
251082
81182
291182

101179
241179
101279
211279
180180
20280
170280
30380
240380
60480
190480
20580
140680
240680
70780
170780
40880
180880
290880
80980
220980
141080
271080
71180
181180
11280
291280
120181
220181
40281
160281
10381
130381
270381
160481
300481
150581
240781
70881
120282
20382
170382
10482
140482
270482
110582
20682
160682
20782
190782
170882
310882
150982
71082
251082
81182
291182
151282

sl3c
% (PDB)

-7.
-8.
-8.
-8.

-8

-8.

-8

-8.

-8

-7.
-8.
-8.
-8.
-7.

-8
-6

-7.
-7.
-7.
=7.
-7.
-6.
-7.
-9.
-38.
-8.
-8.
-8.
-7.
-8.
-8.
-9.
-9.
-8.
-38.
-8.

-8

-7.
-7.
-7.
-7.

-7

-8.
-8.

-8

-7.
-7.
-7.
-7.
-7.
-7.
-7.
-7.
-7.
-8.
-7.

-8
-8

90
02

37

altc
%

290+
281+-
296+~
280+
269+~
295+~
27 1+~
265+
249+~
260+-
259+-
267+~
27 1+-
269+~
283+~
278+~
275+~
267 +-
264+~
264+~
267+~
270+-
273+~
256+-
258+~
257+~
262+4-
254+-
230+-
269+~
273+~
247+
255+~
251+~
244+~
257+~
242+~
273+=
267+~
241+~
231+~
244 +-
234+~
246+
2304
239+-
249+~
238+-
244+
246+-
245+~
243+~
237+
243+~
2642+~
238+~
236+
233+~
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TABLE 2 (continued)

ANALYSIS SAMPLE PERIOD OF EXPOSURE sl3c Al%c
No. No. ddmmyy - ddmmyy %(PDB) %
Hd-7662  Sch-120 151282 - 100183 -8.06 2314~
Hd-7807 Sch-121 260183 - 150283 -8.22 2244-
Hd-7808  Sch-122 150283 - 70383 -8.28 2234-
Hd-7809  Sch-123 70383 - 60483 -8.28 2314-
Hd-7810 Sch-124 60483 -~ 290483 -8.15 2334~
Hd-7843  Sch-125 290483 - 90583 -8.08 238+
Hd-7857  Sch-126 90583 - 190583 -8.09 220+-
Hd-8024  Sch-127 10683 - 160683 -7.76 234+~
Hd-8025  Sch-128 160683 ~ 10783 -7.61 217+
Hd-8026  Sch-129 10783 - 220783 -7.69 223+~
Hd-8034  Sch-130 220783 - 120883 -7.76 207+
Hd-8114  Sch-131 120883 - 240883 -1.77 231+~
Hd-8115 Sch-132 240883 - 50983 -8.57 2304~
Hd-8120  Sch-133 50983 - 160983 -7.81 237+~
Hd-8121 Sch-134 160983 - 270983 -7.74 2244
Hd-8188  Sch-135 270983 - 71083 -7.77 218+~
Hd-8187 Sch-136 71083 - 211083 -7.86 230+
Hd-8202 Sch-137 211083 - 91183 -7.97 215+
Hd-8266 Sch-138 91183 - 251183 -8.38 2124-
Hd-8267 Sch-139 251183 - 71283 -8.89 210+
Hd-8276 Sch-140 71283 - 201283 -8.54 211+~
Hd-8365 Sch-141 201283 - 20184 -9.06 210+
Hd-8388 Sch-142 20184 - 100184 -8.20 2014-
Hd-8389  Sch-143 100184 - 230184 -9.06 218+~
Hd-8366  Sch-144 260184 - 20284 -8.00 210+
Hd-8474  Sch-145 70284 - 130284 ~8.31 207+
Hd-8461 Sch-146 130284 - 200284 -8.37 199+
Hd-8447 Sch-147 200284 - 50384 -9.43 187+
Hd-8448 Sch-148 50384 - 190384 -9.68 193+~
Hd-8494 Sch-149 190384 - 20484 -9.77 204+~
Hd-8577 Sch-151 60484 - 160484 -9.02 190+~
Hd-8578  Sch-152 160484 ~ 300484 -8.85 2034+-
Hd-8579  Sch-153 70584 - 140584 -8.59 202+~
Hd-8580  Sch-154 140584 - 250584 -7.97 210+~
Hd-8634  Sch-155 250584 - 110684 -7.78 2104-
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ANALYSIS

No.

Hd-
Hd-
Hd-
Hd-
Hd-

673
799
800
837
920

Hd-1005

ANALYSIS
No.

Hd-
Hd-
Hd-
Hd-

ANALYSIS
No.

Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
Hd-
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823
831
844
871
902
930
933
1022
1099
1092
1084

Pretoria station, South Africa (26°S, 28°E)

798
802
813
843
860
908
873
928
922
929
925
961
1078
996
1077
1096
1097
1089
1083
1115

SAMPLE

No.

Hoh-
Hoh-

2
8

Hoh- 11
Hoh- 23
Hoh- 45
Hoh- 66

SAMPLE

No.

Ber-
Ber-
Ber-
Ber-
Ber-
Ber-
Ber-
Ber-
Ber-
Ber-
Ber-

12
15
18
23
26
34
37
54
56
58
59

SAMPLE

No.

Pre-
Pre-
Pre-
Pre-
Pre-
Pre~
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-
Pre-

TABLE 3
Hohenpeiﬁenberg station, W Germany (48°N, 11°E)

PERIOD OF EXPOSURE

ddmmyy - ddmmyy

150559 - 180559
150759 - 180759
150859 - 180859
151259 - 181259
50860 - 80860
150361 - 180361
TABLE 4

PERIOD OF EXPOSURE

ddmmyy - ddmmyy

151259 - 181259
250160 - 280160
150360 - 190360
160560 - 190560
150660 - 180660
150860 - 180860
140960 - 170960
150361 - 180361
50461 - 80461
140661 - 170661
150761 - 180761
TABLE 5

PERIOD OF EXPOSURE

ddmmyy - ddmmyy

271159
211259
250160
220260
210360
110460
250460
300560
140660
280660
250760

60960
171060
281160
310161
200261
210361
110461
300561
220861

301159
241259
250160
250260
240360
140460
280460

30660
170660

10760
280760

90960
201060

11260

30261
230261
240361
140461

20661
250861

513¢
%(PDB)

* ok %k S * *

Bergen station, Norway (60°N, 5°E)

sl3c
%(PDB)

% % * ok * F * X * X *

s13¢
% (PDB)

% %k ok % ¥ % F * F ¥ F F ¥ F X ¥ X * X X

Altc
%

249+
294+~
263+-
214+~
222+~
193+~

0NN~~~

Altc

203+~

78+~
174+~
204+~
183+~
219+10
207+~
196+
170+~
232+~
236+-

o o ® o ®

NNNN~

Aldc

175+
195+-
194+-
192+~
181+-
178+
1504+~
164 +-
174+~
169+-
173+-
185+
197+~
181+~
204+~
195+~
195+~
194+
180+~
207+~

PN NNONNNNONNOON®ONNoO
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TABLE 6
Yearly mean '*C levels observed at the Vermunt and Schauinsland stations,
proposed Northern Hemispheric '*C *“clean air” level corrected for fossil fuel
contamination and the corresponding values, proposed by Tans (1981). The "*C
activities observed in recent tree rings from a pine grown near Obrigheim,
southern Germany (49°N, 9°E) are also presented. Values with an * presumably
are slightly influenced by reactor "C; see text.

Yearly mean

Proposed “Clean air” Tree rings
Vermunt Schauinsland “clean air” Tans (1981) Obrigheim
Year A"C (%0) A"C (%0) A™C (%o) AMC (%o) A"C (%o)
1959 227 232 240
60 214 219 230
61 221 226 280
62 362 367 420
63 711 716 860
64 835 841 820
65 755 761 750
66 691 697 680 667 + 5
67 624 630 630 614 + 4
68 564 570 590 543 + 9
69 544 551 570 533 + 4
70 530 537 550 549 + b*
71 499 506 520 501 = 5
72 465 472 480 442 + 4
73 429 426 450 413 + 3
74 401 409 420 399 + 5
75 368 376 390 375 + 5*
76 352 360 350 340 = 3
77 334 333 342 330 325 + 4
78 325 324 333 300 + 4
79 291 295 302 287 £ 5
80 261 267 273 260 + 5
81 257 266 240 + 4
82 238 239 248 226 + 4
83 225 234
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