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INTRODUCTION 

As a result of nuclear testing in the atmosphere, the estimated pre- 
atomic era world inventory of 14C of 2.2 x 1030 atoms was increased by ca 
6 x 1028 atoms, ie, ca 3% (Fairhall & Young, 1970). About 40% of this bomb 
14C was produced in nuclear testing from the decade before the 1958 mora- 
torium. The remaining 60% was added during the intensive nuclear testing 
of 1961 and 1962. Because the atmosphere contains a relatively small frac- 
tion (ca 2%) of the world's supply of natural radiocarbon, over 90% of the 
total being in the deep sea below 100m, the additional 14C from nuclear 
testing produced a dramatic increase in the level of 14C atmospheric CO2. 
Unlike the fission products, which have a comparatively short lifetime in 
the troposphere, the tropospheric residence time of 14C is on the order of a 
few years before being transferred to the sea. Thus, it appeared that a study 
of the distribution of the "excess" 14C in the sea and its change with time 
would give valuable insight into such problems as 1) the rate of CO2 
exchange between the atmosphere and the sea and its dependence on wind 
speed over the sea surface, 2) the rate of transfer by oceanic mixing pro- 
cesses of contaminants, including fallout radionuclides introduced initially 
into the mixed surface layer of the sea, 3) the rate of bottom water forma- 
tion at high latitudes and subsequent aclvective transport from these source 
regions into the deep sea. 

METHODOLOGY 

We report here the results of the '4C sampling program which we ini- 
tiated to study some of these processes.. Our first goal was to develop a sys- 
tem for stripping CO2 from sea water aboard ship, operated by the ship's 
personnel. We selected 60L of sea water as a sample of sufficient size for 

C assay yet easily handled by one person. Beer kegs modified with valves 
and spigot (Young, Buddemeier, & Fairhal1,1969) proved excellent for this 
purpose. We built ten of these at a very modest cost. Some of our deep- 
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water samples were collected with other types of water samplers such as 
Niskin bottles, Bodman samplers, and bag samplers, depending ujon the 
type available on the particular ship. When vertical profiles of 1 C were 
measured, several samples were often collected on the same day. Those 
which could not be processed at once were stored temporarily in 20L plas- 
tic bottles. 

Another requirement for our 14C assay program was a suitable absor- 
bent for CO2 stripped from sea water. Wet chemical methods have often 
been used to accomplish this, but we found that the molecular sieve tech- 
nique, first used by Fergusson (1963), offered several advantages: the sieve 
is 100% efficient for absorbing CO2, provided the capacity of the sieve is 
ample; it is in the form of innocuous dry pellets which pose no problems 
should the container accidentally be broken; the absorbed CO2 is readily 
liberated on heating; the sieve can be re-used indefinitely with negligible 
memory effects. 

The system used to extract CO2 from ca 50L of sea water is shown 
schematically in figure 1. To liberate the CO2, the seawater samples were 
acidified with 250m1 of ordinary battery acid. A 1-pint (ca 500cm3) glass 
bottle of molecular sieve was used as the CO2 absorbent. The leak-tight 
aquarium pump circulated the residual air in the system at a rate of 1 L/ 
min, sufficient to completely strip the CO2 from the water in 4 hours. 

The CO2 in the air that was initially in the stripper bottle had a higher 
14C/12C ratio (by perhaps as much as a factor of 2) than the CO2 which was 
stripped from the sea water, but the perturbation on the 14C analyses which 
this could have produced is completely negligible; Berger and Libby (1969) 
show that the rate of air-sea exchange of CO2 in a barrel of ocean water 

AQUARIUM SIEVE 
AIR PUMP BOTTLE 

50 LITER 
CARBOY 

FILL 
TUBE 

/TO SIGNAL 
LIGHT frh 

I I IMP 

1111 I I 
Ilil 

I I 

GAS 
OUTLET 

MAGNETIC 
REED SWITCH 

MAGNET 

_WATER 
LEVEL 

-1 
DRAIN HOSE STORAGE 

DOOR 
E 
u 
h 
N 

GAS 
INLET 

FLOAT 

U 

Fig L Outgassing unit for stripping CO2 from 50L of acidified sea water 



Historical 14C Measurements 475 

through which air is bubbled is very slow. Therefore, most of the CO2 that 
was in the air inside the stripper before it was filled with sea water was 
expelled from the stripper without exchanging its 14C during the filling 
operation. The atmospheric CO2 that remained in the stripper after it was 
full was absorbed along with the CO2 from the seawater sample, but its vol- 
ume is insignificant compared with the volume of CO2 released from the 
sea water, itself; hence, it can be neglected. The same is true for water 
stored temporarily in bottles. 

When the samples of exposed sieve were received in the laboratory, the 
absorbed CO2 and water were driven off by heating the sieve to 380°C. 
Water vapor was condensed in a trap cooled with a dry-ice-acetone bath. 
The dried CO2 was then condensed in a trap cooled with liquid nitrogen. A 
50L sample of sea water typically yielded 2.5L-atmospheres (at 25°C) of 
CO2 and from 10 to 20cm3 of water, depending on the temperature of the 
water sample during the outgassing procedure. 

The CO2 stripped from the sieve was stored for a month in a steel cylin- 
der to allow radon to decay. (The molecular sieve contains traces of radium 
and yields significant quantities of radon on outgassing the CO2.) After a 
month this contaminant had decayed to a level that no longer interfered 
with the counting of 14C. The aged CO2 was then converted to methane by 
catalytic hydrogenation with tritium-free hydrogen (Buddemeier et al, 
1970); a small aliquot of the CO2 was sometimes taken first for 13C/12C iso- 
tope ratio measurement. 

The assay for 14C was performed in 1 of 3 14C gas proportional coun- 
ters each of ca 1 L volume. Two of these were constructed from nylon and 
quartz and had backgrounds of between 1 and 2 counts per minute. The 
third counter was a thin plastic membrane counter with a background of 
<1 count per minute. The reference standard was oxalic acid distributed by 
the National Bureau of Standards. By convention (Broecker & Olson, 
1961), the 14C concentrations relative to the oxalic acid standard are given 
by 

814C _ (Asamie - 0.95 Astd )xl000 
0.95 Astd 

(1) 

8140 
0140 _ 8140 _ (28130 + so) (1 + (2) 

1000 
(13C/12C) 

S13C 
13 12 

sample _ 1 X 1000 (3) 
( C/ C)std 

In these equations, A refers to the net counting rate, after the background 
counting rate is subtracted, of the sample or the oxalic acid standard. 
Almost all the samples were counted at the same gas pressure (usually 2 atm 
0.1 %) in the proportional counter to minimize the number of background 
and standard samples needing to be counted. The weighting factor, 0.95, 
applied to the activity of the oxalic acid standard brings its activity into 
agreement with the age-corrected activity of 19th century wood. The quan- 
tity, 814C, in units of per mil (%o), measures the difference in radioactivity 



476 Fairhall and Young 

between the sample and the standard, uncorrected for isotope fractiona- 
tion in the sample; 0140 is the corresponding quantity corrected for isotope 
fractionation. d13C is the correction factor for isotoe fractionation in the 
sample, also expressed in per mil. We measured the C/12C ratio relative to 
a sample of PDB belemnite using a modified CEC Model 21-103 mass spec- 
trometer; the accuracy of these ratio measurements as determined by inter- 
laboratory comparisons was ±0.4%0. In general, S13C was observed to vary 
from an average of ca + 1.4%o in surface water to -1.5%o in deep water, 
although variations from these mean values were sometimes observed. This 
is particularly true in areas of strong upwelling. For samples that lacked 
b13C measurements, 014C was calculated using an average value of a13C of 
-0.1. 

Each sample was counted at least twice. If the two results agreed within 
2 standard deviations, the two counts were averaged; otherwise, the sample 
was counted a third time and a weighted average taken. Allowing for a few 
per mil uncertainty in 4C due to a possible variation in Y3C from the 
mean value used in correcting the majority of the samples, the average stan- 
dard deviation of the measurements is estimated to be ± 10%o. 

One problem that we encountered was contamination of our samples 
from tracer 14C used for productivity studies aboard oceanographic ships. 
The 14C-labeled carbonate used to inoculate samples of sea water to deter- 
mine productivity is extremely labile. The contamination probably results 
from traces of airborne 14CO2 from these experiments exchanging with the 
seawater sample during its transfer from the water sampler to the CO2 out- 
gassing unit. When it was possible to work in an area remote from the biol- 
ogy laboratory, preferably on an open deck or other location not on the 
ship's ventilation system, we obtained samples that yield internally consis- 
tent results. The deepwater samples agree well with samples collected at 
other times when there was no possibility of contamination. Under these 
favorable circumstances, there was probably no significant contribution of 
tracer 14C to the measured values. However, during one cruise, the sea 
water was processed in a laboratory where tracer 14C might have entered 
through the ventilating system, and several samples were highly suspect; the 
rest of the samples were also somewhat dubious or at least yielded only 
upper limits of 14C levels. Only those data that seem above suspicion are 
reported here. 

In addition to measuring 14C specific activity, on many of the 
cruises we collected 250m1 aliquots of water for total dissolved CO2 
(CO2 = CO2 + HC03- + CO3-) analysis using the Nansen bottle accom- 
panying the beer keg sampler. The procedures followed for collection and 
storage were described by Wong (1968). The samples were analyzed in the 
laboratory by the gas chromatographic technique of Park, Kennedy, and 
Dobson (1964) which uses a sodium carbonate standard for comparison. 
The accuracy of the method is ± I %. 

Shipboard analysis soon after collection would have been preferable to 
returning the samples to the laboratory, but this was beyond our capabili- 
ties. 

From the total dissolved CO2 and Z 4C, the absolute concentration of 
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14C in the water can be calculated from the equation (Fairhall, Young, & 
Bradford, 1972): 

14 8 
0140+40 

14 absolute C = 7.0 x 108 x CO2 x 1 + 
1000 

C atoms/L (4) 

The depths at which the samples were collected were determined, 
when possible, by protected and unprotected reversing thermometers. In 
most cases, the depth had to be estimated from the length of cable and wire 
angle. Except for some of the earliest samples, of which no salinities were 
measured, a Nansen bottle generally accompanied the water sampler so 
that salinities of sampler and Nansen bottle could be compared. The two 
were usually in acceptable agreement, lending reassurance that the water 
sampler did not pretrip or leak. Samples in which the salinity agreement 
was suspect were rejected and are not reported. 

A few 200L water samples were collected in 1958 by Dr Sayed El War- 
dani using different techniques from those outlined above: the CO2 was 
stripped from the water with a stream of nitrogen gas and absorbed in a 
solution of barium hydroxide. The resulting slurry of barium carbonate was 
stored in its glass container with a tightly fitting rubber stopper to exclude 
air. The top was then dipped in melted wax for further insurance against 
leakage. These samples remained in storage until 1966 when they were 
finally processed for 14C counting. Their 14C levels are in fairly good agree- 
ment with the early data of Bien, Rakestraw, & Suess (1960), indicating that 
there was little or no leakage of air into the containers during their long 
period of storage. 

RESULTS 

Tables 1-9, below, include the following information: 
Name of the cruise and the cruise vessel 
Station number and its geographic location 
Date the sample was collected 
Nominal sampling depth 
Temperature and salinity at the sampling depth 
s14c 
b13C (a value in parenthesis is an assumed value) 
14C 
Total CO2 (CO2) 

Absolute concentration of 14C in 10 atoms/liter 
Sample identification number 
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TABLE 1 

Seawater samples from the Atlantic Ocean 

Depth Temp Salinity 

(m) (°C) (0/00) 

14C 13 14 14 
d C C CO2 C ay/ UW no. 

(mM) (X10 ) 

CRUISE: ATLANTIS II-78 

b 

Station: 

Date: 

5-01/1913 

9/5/73 

0 22.19 36.546 

100 17.67 36.411 

200 16.41 36.289 

300 15.03 36.044 

400 13.76 35.900 

500 81 -.3 

700 10.89 35.564 

Station: S-02/1914 27.2'N 

E te: 9/7/13. 

0 26.22 37.241 

100 20.08 36.844 

150 18,49 36.609 

200 11.78 36.513 

300 16.22 36.293 

400 14.90 36.013 

500 14.66 35.868 

700 11.03 35.540 

1000 7.92 35.325 

1500 5,41 35.258 

2000 3.88 35.091 

3000 2.79 34.992 

5500 2.49 34.896 

Station: S-03/1921 18.1'N 

Date: 9/12/73 

0 26.10 36.968 

50 25.45 37.337 

100 23.49 31.148 

200 18.05 36.557 

300 15.19 36.077 6 

400 13.43 35.751 

100 8.17 35.111 

1000 6.03 34.912 

1500 4.69 35.059 

2200 3.71 35.029 

3000 2.77 34.977 .2 

5700 2.39 34.867 

Station: S-04/1935 09.0°N 

0 28.06 35.377 

100 14.28 35.361 

200 10.44 34.856 

300 8.75 34.664 

400 8.30 34.654 

500 7.97 34,638 

700 6,81 34,579 

1000 5.05 34.623 

1500 4,40 34.817 

2000 3.52 34.816 -24 -.2 -72 2.18 1,48 0-0793 
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TABLE 1 (continued) 

Seawater samples from the Atlantic Ocean 

Depth Temp Salinity 

(m) (°C) (0/00) 

14C 13 14 14 

a C C 002 C at1, 6W no, 

(mM) (X10 1 

6 

Station: S-05/1942 9,0°N 

0 28.68 29.526 

100 22.01 36,303 62 

200 13.12 35.562 

500 7.41 34.111 

700 5.89 34.819 

850 5.28 34.631 

1000 4,97 34.734 

1500 4,36 35.019 

2500 3.18 35.118 

4500 2.10 34.843 

Station: S-06/1954 12.0°N 

Date: 9/29/73 

0 28.41 33.970 

100 25.41 36.780 

130 23.51 36.940 

200 17.30 36.427 

500 5.98 35.033 

1000 5.22 35.043 

Station: S-07/1963 13.5°N 

0 27.32 36.647 

100 24.15 36.618 

140 28.42 37.143 

200 18.81 36.596 

300 14.53 35.900 

500 9.25 35.078 

700 1.82 34.704 

1000 5.70 34.762 

1500 3.51 34.980 

2500 3.00 34.934 

3500 2.50 34,902 

5050 1.71 34.809 

Station: S-08/1968 18.0°N 

Wte: 10/11/73 

0 27.26 37.125 

90 25.18 37,175 

100 24.38 31.137 

150 21.42 37.069 

200 18.82 36.764 

300 16.10 36.200 

500 11.04 35.502 5 -.2 -45 2.22 1.54 0-0834 
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TABLE 1 (continued) 

Seawater samples from the Atlantic Ocean 

14 13 14 
Depth Temp Salinity C C C no. 
(m) (°C) (0/00) 

Station: S-09/1914 23,O°N 

Date: 10/14/73 

0 26,72 31.434 

100 21.84 37.163 

200 18.76 36.811 

300 17.03 36.359 

500 13.67 35.867 

100 10.25 35.461 

2500 3.08 34.945 

Station: S-09/1915 23.0°N 

c8te: 10/18/73 

1000 6.09 35.043 

1500 4.83 35.045 

Station: S-10/1986 23.5°N 

Late: 10/26/73 

0 27.52 36.681 

100 23.07 37.043 2 

150 21.24 37,032 

200 19.27 36.114 

300 11.43 36.432 

500 14.61 36.016 

700 11.37 35.540 

1000 6.74 35.012 

2500 3.13 34,959 

3500 2.78 34.912 

5600 2.03 34.844 

Station: S-11/1993 23.0°N 

L te: 10/29/73 

0 21,62 35.955 

100 23,53 36.678 

150 21,64 36,797 

200 19,94 36,772 

300 17,61 36,492 

500 14,85 36.026 

700 11,19 35,465 

1000 6,42 34,967 

1500 4,31 35,010 

2500 3.07 34,947 

4000 2,33 34.891 

5879 2,07 34,833 

Station: S-12/1997 20.0°N 

Date: 10/31/73 

0 21.88 34.702 

200 22.23 37.059 

300 18.09 36.512 

500 12.76 35.670 -43 -1,7 -88 2.11 1.45 0-0816 
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TABLE 2 

Sea water samples collected in the Caribbean Sea by NOAA ship OCEANOGRAPHER during the BORAX Expedition 

14 13 14 14 
Oepth Temp Salinity S C a C / C CO C at/( UW no. 

(m) (°C) (0/00) (mill (X1O-y 

Station: 17.6°N 54.6°W 

Date: 5/29/69 

0 27.42 35.229 

100 21.42 35.225 

200 21.42 35.258 

300 27.32 35.457 7 

400 26.87 36.405 

500 26.50 36.792 

1000 24.71 37.090 

2000 19.03 36.601 

3000 15.92 36.102 

4000 13.23 35.658 

TABLE 3 

Seawater samples from the Atlantic Ocean at Ocean Weather Stations BRAVO, CHARLIE, DELTA and ECHO 

Depth Temp Salinity b 

(m) (°C) (0/00) 

14C 13 14 14 
S C Q C CO2 C 5/L SW no. 

(mM) (X10 

Station: BRAVO 56.7°N 50.6°W 

Rate: 9/3/71 

0 8.16 34.04 

50 4.99 56 4 

500 4.01 64 

1500 3.68 -13 

2000 -16 -.2 

3500 -61 (-.1) 

Station: BRAVO 56.7°N 

Rate: 10/6/12 

10 4.96 34.43 

1545 160 (-.1) 

3445 116 (-.1) 

Station: CHARLIE 52.5°N 

Rate: 9/29/69 to 10/5/69 

0 10.14 34.530 

115 5.72 34.672 

2828 3.16 34.931 

3212 3.10 34.995 18 

Station: CHARLIE 52.5°N 

Rate: 1/26-30/70 

0 6.86 36.683 

110 6.81 34.650 

231 5.31 34.150 

319 5.11 34.944 0 

426 4.78 34.909 48 

551 4.37 34.946 

2071 3.27 34.950 3 

3106 2.97 34.982 25 

3727 2.96 34.965 -1 (-.1) -50 2.23 1.54 0-0252 
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TABLE 3 (continued) 

Seawater samples from the Atlantic Ocean Weather Stations 

14 13 14 
Depth Temp Salinity C C C r.o, 

(m) (°C) (0/00) 
2 

(mM) i 

Station: CHARLIE 52.5'N 
Date: 11/14-24/70 

0 132 (-.1) 

50 7.54 34.724 

101 8.28 34.736 

152 6.93 34.799 

22) 5.85 34.804 

Station: CHARLIE 52.5°N 

Late: 4/23/71 

1000 3.91 34.95 5 

Station: 

Date: 

CHARLIE 

1/6/73 

200 5.16 34.66 

2000 38 (-.1) 

Station: DELTA 44.0°N 

Date: 11/8-20/11 

0 15.31 35.22 .8 

50 15.24 35.33 

100 15.08 35.40 

200 13.72 35.76 

300 13.10 35.75 63 

500 10.35 35.38 1 

700 7.87 35.15 1 

1000 5.56 35.07 

1500 4.24 35.01 0 

2000 3.36 34.96 

3500 -18 (-.1) 

Station: DELTA 44.0°N 

Gate: 9/22/72 

0 20.41 35.03 

50 17.14 36.09 

100 15.92 36.01 0 

150 14,75 35.85 .1 

200 13.88 35.72 

300 13.08 35.69 

500 10,57 35,34 

700 8.03 35.13 0 

1000 5,77 35,07 5 .1 

2000 2.20 0-0676A 

3000 39 (-,1) 

4663 26 (-.1) 

Station: LELTA 44,0°N 

Date: 6/18-23/73 

0 17.77 36.030 

100 15.71 36.088 

100 13.88 35.688 

300 12.82 36°391 

400 11.82 35°522 

500 35.219 25 

700 35.075 22 

1000 5.66 35.020 

1500 4,00 34°908 

2000 3,73 34,964 5 

3000 3.03 35.011 .1 -66 2.19 1,49 0-0732 
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TABLE 3 (continued) 

Seawater samples from the Atlantic Ocean Weather Stations 

Depth Temp Salinity 

(m) (°C) (0/00) 

14C 13 14 
CO2 

14 
6 C C C a /L OW no, 

(mM) (X10 1 

6 

Station: ECI-O 35.0°N 

Ite: 6/1-29/72 

0 22.59 36.50 

100 18.51 36.40 

500 15.22 36.04 

700 11.98 35.59 

1000 7.01 35.13 

1900 -3 .5 

2000 -16 .7 

3000 -8 (-.1) 

4877 -31 1.1 

Station: ECHO 35.0°N 

Date: 1/1-20/73 

0 18.06 36.39 

100 18.63 36.333 

205 18.32 195 

305 11.41 36.396 

405 16.62 36.282 

525 15.42 36.059 

770 35.440 2.30 

1350 35.071 2 

2650 35.007 6 0 

3360 34.915 2.20 

4050 34.884 14 

TABLE 4 

Seawater samples from the Pacific Ocean at Ocean Weather Stations 1(OVEMBER, PAPA and VICTOR 

Depth Temp Salinity 

(m) (°C) (0/00) 

14C 13 14C 
CO 

14 

6 0 / C aX/( OW no. 

(mM) (X10-y) 

6 

Station: NOVEMBER 30,009 

Date: 11/11/68 

0 306 .5 

1000 34.422 -152 

Station: NOVEMBER 30.0°N 

Date: 2/16/69 

0 258 (-.1) 

100 18.77 35.045 

220 13.00 35.014 

330 10.09 34.671 18 

440 7.75 33.998 16 65 

550 6.01 33.996 40 88 

1100 3.87 34.449 

1655 2.96 34.403 

2000 -212 (-.1) 

2205 2.38 34.614 

2360 2.08 34.626 

3785 1.76 34.684 -116 -1.9 -214 0-0206 
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TABLE 4 (continued) 

Oepth 

(m) 

Temp 

(°C) (0/00) 

Seawater samples from the Pacific Ocean Weather Stations 

Salinity S 
14C 

a13 Q 
(4C 

CO2 
14 

C C a /L Uw no. 

(mM) (X10 

Station: NOVEMBER 
30.0o 

Date: (2/24/69 

0 35.013 300 

115 19.4 35.001 

220 13.1 34.133 

325 9.9 34.059 0 

437 7.5 33.995 38 86 

500 6.8 33.979 51 98 

3040 1.6 34.655 

Station: NOVEMBER 30.00 

Date: 11/3/10 

0 20.9 34,776 

50 20.9 34.660 

100 17.9 34.595 

200 12.9 34.080 

500 6.4 33.969 59 

1000 3.8 34.391 

2000 34.607 -180 

Station: NOVEMBER 30.0 °W 

Date: 5/31/71 

0 19,7 265 .7 

102 18,9 248 

204 12.5 147 

306 10.2 52 0 

405 8.5 - 23 72 

506 6.6 - 97 

125 5.0 -104 

1000 4.4 -176 

2105 2.4 -224 

3080 2.0 -201 

4470 1.9 -164 

Station: NOVEMBER 30,0°)) 

Date: 9/1/12 

0 22.6 316 

101 19.1 35.018 

200 15.0 34.477 

310 11.0 34,172 

442 7,9 34.010 48 96 

556 6.3 34.054 83 

738 5.3 34.250 

1020 4.2 34,429 

2010 2.5 34.636 

3080 2.0 34.644 

4500 2.0 34.689 -180 (-.1) -221 2.44 1,40 0-0665 
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TABLE 4 (continued) 

Seawater samples from the Pacific Ocean Weather Stations 

Depth Temp Salinity 

(m) (°C) (0/00) 

Station: NOVEMBER 

a 
14C 

a) 3C CO2 
14C 

a /L UW no. 

(mM) (X)0 

30.0°N 140.0°W 

Date: 5/5/73 

0 (8.22 34.894 

100 17.78 34.941 

200 16.57 34.724 

330 10.14 34.136 

400 34.083 - 14 63 

700 34.168 - 95 

2000 34.627 -195 

3000 34.537 -152 

4000 34.684 -168 

Station: NOVEMBER 30.0°N 

Date: 11/28/13 

0 20.56 210 

100 18.30 271 

200 9.61 2.05 

300 10.69 88 

400 8.96 21 30 

500 6.55 - 68 

700 4.37 -118 

1000 3.50 -168 

2000 2.46 -204 

3000 2.19 -187 

4000 2.02 -165 

4300 1.86 -116 

Station: NOVEMBER 30.O °N W 

Date: 3/16/74 

0 19.5 35.173 

100 18.4 35.031 

220 12.0 34.173 

300 75 (-.1) 

440 8.2 34.037 0 49 

552 6.5 33.979 16 

110 4.3 34.138 

10)5 4.1 34.387 

2610 2.6 34.648 

Station: PAPA SO.0°N 

Date: 4/6/68 

SO 5.90 32.578 

100 5.13 32.629 

150 4.80 33.567 4 43 

300 3.80 33.902 80 

500 3.70 34.147 

1000 1.88 34.411 

2000 1.93 34.589 

3000 1.56 34.655 -170 -.7 -211 0-1589 
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TABLE 4 (continued) 

Seawater samples from the Pacific Ocean Weather Stations 

Depth Temp Salinity 

(m1 (°C) (0/00) 

b 
14C 

a13C 
14C 

CO2 
14C 

ai/1 11W no. 

(mM) (X10 J 

Station: PAPA 50.0°N 

Date: 3/26/69 

0 215 .9 

50 215 (-.1) 

100 4.23 32.660 150 

4.14 33.569 13 

300 3.73 33.751 81 

500 3.50 34.154 

1000 2.80 34.410 

2000 1.90 34.591 

Station: PAPA 50.0°N 

Date: 2/11/69 

50 32.606 210 

100 4.5 32.702 

150 33.513 8 42 

200 4.1 33.739 63 

500 3.8 34.138 

Station: PAPA 50.0°N 

Date: 1/18/10 

50 5.82 32.602 

100 5.80 32.603 

150 4.00 33.373 

200 3.90 33.652 

500 3.54 34.109 

Station: PAPA 50.0°N 

Date: 1/5/70 

100 5.14 32.824 

150 4.55 33.476 8 

300 4.06 33.950 89 

500 3.85 34.127 

1000 3.00 34.380 

2000 2.18 34.573 

3000 1.90 34.645 

Station: PAPA 50.0°N 

Date: 11/14/11 

0 7.50 32.630 

50 1.51 32.635 

100 7.26 32.641 

150 4.27 33.622 15 

200 4.20 33.784 8 42 

300 3.94 33.919 48 96 

500 3.64 34.102 82 

1000 2.85 34.382 

2000 1.94 34.598 

3000 1.62 34.665 -188 -.9 -227 2.40 1.31 0-0523 
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TABLE 4 (continued) 

Seawater samples from the Pacific Ocean Weather Stations 

( 
14 13 k pth Temp Salinity C C C C CO /L no. 

(m) (°C) (0/00) 
2 L 

(mM) 1 

Station: PAPA 50.O °N 

Date: 6/2/13 

0 32.581 268 

100 5.06 32.764 .0 

200 4.41 33.784 35 

300 3.97 33.910 67 

400 3.19 34.008 92 

Station: PAPA 50.0°N 

Date: 3/1/75 

0 220 (-.1) 

50 221 (-.1) 

100 2.05 0-0908 

150 2.14 0-0909 

300 2.26 0-0910 

Station: VICTOR 34.O °N 

Date: 3/19/10 

0 13.72 32.556 

130 14.02 32.833 

275 12.26 34.453 

330 10.14 34.281 4 

440 9.66 34.270 

500 6.09 33.988 22 

605 5.30 34.033 15 63 

Station: VICTOR 34.0°N 

Date: 9/22/69 

0 25.34 34.421 

51 20.12 34.767 

100 17.95 34.808 

200 16.72 34.610 

314 14.18 34.566 

405 10.90 34.390 

500 7.94 34.211 78 

640 7.52 34.194 15 

920 3.55 34.254 

1010 3.73 34.271 

1717 2.22 34.557 

2030 2.49 34.623 

3460 1.56 34.598 

Station: VICTOR 34.0°N 

Date: 3/19/10 

0 13.72 32.556 

130 14.02 32.833 

275 12.26 34.453 

330 10.14 34.281 4 

440 9.66 34.270 

500 6.09 33.988 22 

605 5.30 34.033 15 63 2.24 1.53 0-0288 
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Temp 

(°C) (0/00) 

Station: VICTOR 

Sate: 5/31/11 

TABLE 4 (continued) 

Seawater samples from the Pacific Ocean Weather Stations 

14 13 14 14 
a C b C 0 C CO C a_Z/( UW no. 

(m')) (X10 y) 

Salinity 

34.0°N 164.1°E 

0 132 (-.1) 76 0-0369 

30 152 (-.1) 95 0-0310 

69 100 (-.1) 45 0-0311 

150 - 25 (-.I) - 13 0-0372 

299 - 12 (-.1) - 62 0-0373 

1300 -(76 (-.1) -217 0-0374 

1995 -218 (-.1) -257 0-0375 

2975 -2)6 (-.1) -255 0-0376 

Station: VICTOR 34.0°N 164.1°E 

Date: 8/3/11 

10 25.4 126 1.3 67 1.98 1.53 0-0484 

102 14.2 69 (-.1) 16 2.06 1.52 0-0485 

210 11.6 6 (-.1) - 45 2.09 1.46 0-0486 

311 8.5 2 (-.1) - 48 2.12 1.47 0-0487 

414 6.9 18 (-.1) - 32 2.13 1.50 0-0488 

520 5.6 -127 (-.1) -170 2.20 1.34 0-0489 

112 4.5 -146 -.7 -188 2.36 1.41 0-0490 

1065 3.6 -165 (-.1) -207 2.31 1.35 0-0491 

2135 2.3 -209 (-.1) -248 2.4) 1.34 0-0492 

3158 2.0 -180 (-.1) -220 2.33 1.34 0-0493 

4086 2.0 -196 -.8 -235 2.29 1.29 0-0494 

TABLE 5 

Miscellaneous sea water samples from the Pacific Ocean 

14 13 14 
C 

14 
Depth Temp Salinity d C 6 C a C 

L 
CO2 C e / UW no. 

(m) 1°C) (0/00) (mM) (X10 1 

Date: 7/1/58 48.7° 130°W 

0 

2565 
- 14 (-.1) - 63 

-168 (-.1) -210 

Qate: 7/4/58 49.2°N 135.1°W 

0 15.10 32.480 58 (-.1) 5 

Date: 7/5/58 49.2°N 136.1°W 

0 15.68 32.510 9 (-.1) - 41 

3850 -177 (-.1) - 21 

49.4°N 140.90W 

-182 (-.1) -223 

49.7N 144,70W 

0-0059 

0-0037 

0-0038 

0-0039 

0-0040 

0-0041 

1000 2.81 34.4)0 -146 (-.1) -188 0-0042 
4150 1.53 34,700 -152 -.1 -194 0-0043 
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TABLE 5 (continued) 

Miscellaneous sea water samples from the Pacific Ocean 

Oepth Temp Salinity b 
14C 

CO 
14C 

a1/L no. 

(m) (°C) (0/00) (X10-yl 

Gate: 7/10/58 47.1°N 

1000 2.89 34,410 

ate: 1/11/58 46.1'N 

1000 2.97 34.380 

Dente: 7/12/58 44.8°)) 

0 15.52 33.030 

4950 1.58 34.700 

C>ste: 7/14/58 41.3°N 

4500 -143 (-.1) 

1000 3.11 34,350 

Date: 1/16/58 38.4°N 

0 19.47 33.380 8 

5000 1.56 34.700 

Date: 1/18/58 39.7°N 

1100 2.92 34.410 

0 19.11 33.440 27 

Qate: 7/20/58 40.6° 

3700 1.55 34,680 

Dote: 1/21/58 40.1'N 

3700 -156 (-.1) 

Gate: 7/22/58 39.4° 

16.91 32.890 24 27 

0 16.45 33.060 31 

3350 1.58 34,690 60 

0 

5 -.8 44 

0 190 (-.I) 

50 190 1.8 

100 138 -.3 

150 41 -.3 11 

200 - 28 -.9 75 

250 - 46 -.I 93 0-0015 
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TABLE 5 (continued) 

Miscellaneous sea water samples from the Pacific Ocean 

Oepth 

(m) 

Temp Salinity 

(0/00) 

14C 
a 

6'3C 14c co, 
14 

C 

(mM) (X10 1 

SW no. 

Oate: 10/13/66 48.5°N 

14 (-.1) - 35 

Oate: 10/15/66 47.6°N 

3 44 1.5 11 

0 244 .8 

50 13.16 32.543 

75 7.60 234 

100 6.33 208 

150 6.70 33.371 

200 6.62 33.8(9 37 

250 6.04 33.877 25 

300 5.49 33.904 48 95 

350 5.07 33.933 70 

Date: 10/21/66 47.0°N 

3 278 .9 

Date: 10/23/66 47.0°N 

280 - 44 (-.1) 88 

380 4.80 33.964 81 

540 4.17 34.141 

670 -101 -.6 

Date: 10/27/66 47.0°N 

980 3.36 34.384 

1360 -205 (-.1) 

Date: 10/29/66 41.0°N 

3 246 1.3 

Date: 2/5/67 53.0°N 

0 5.50 32.600 

Date: 2/20/67 59.5°N 

0 4.10 32.400 

Date: 2/26/61 51.5°N 

0 3.80 32.500 

Date: 3/2/67 52.3°N 

0 3.30 32.700 

Date: 3/4/67 53.0°N 

0 3.70 32.700 157 (-.1) 100 0-0090 
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TABLE 5 (continued) 

Miscellaneous sea water samples from the Pacific Ocean 

14 13 14 14 
Depth Temp Salinity C C CO2 C aj/i no. 

(m) (°C) (0/00) (X10 J 

Date: 6/25/67 48.2°N 

5 - 22 (-.1) 71 

45 - 24 (-.1) 13 

90 - 12 (-.1) 62 

Date: 6/25/67 48,2°N 

5 - 3 -2.0 49 

80 1.3 (-.1) 48 

160 - 30 (-.1) 18 

Date: 6/25/67 48.2°N 

5 - 4 -1.5 51 

100 4 (-.1) 46 

200 - 35 (-.1) 83 

0 261 .9 

100 148 -.1 

200 6 -1.0 42 

300 - 21 -.4 69 

400 - 44 -.4 90 

0 28.11 33.895 

50 21.95 33.889 15 

100 20.38 34.270 9 

150 14.74 34.776 15 61 

200 12.63 34.838 30 79 

300 11.53 34.176 9 57 

500 8.66 34.623 40 84 

2000 2.30 34.636 

Date: 2/2/68 10.0°N 

0 23.89 34.499 6 53 

50 14.41 34.869 4 51 

100 13.31 34.888 10 57 

150 12.83 34.865 20 66 

200 12.52 34.815 4 48 

300 10.95 34.755 26 70 

500 8.21 34.628 82 

1000 4.80 34.513 

2000 -164 -.9 

3000 -188 (-.1) 

Date: 1/1/69 16.3°S 

0 94 1.4 

50 128 (-.1) 

100 3 (-.1) 41 

500 - 21 -.5 69 

3000 -198 (-.1) 

4000 -148 (-.1) 

5500 -149 -.1 -191 0-0483 



Historical 14G Measurements 493 

TABLE 5 (continued) 

Miscellaneous sea water samples from the Pacific Ocean 

Depth Temp Salinity 
140 

6 
140 

a /L no. 

(m) (°C) (0/00) (mM) 1 

Date: 3/8/69 9.0°N 

200 - 16 (-.1) 65 

300 2 (-.1) 48 

400 - 41 (-.1) 89 

600 - 64 (-.1) 

Date: 6/21/69 47.0°8 

50 300 (-.1) 

100 246 (-.1) 

200 10 (-.1) 40 

300 - 36 (-.1) 84 

400 - 71 (-.1) 

500 - 24 (-.1) 13 

600 - 58 (-.1) 

Date: 3/16/10 39.0°S 

0 232 .7 

50 210 (-.1) 

100 193 (-.1) 

200 88 (-.1) 

300 9 (-.1) 41 

500 19 (-.1) 31 

750 - 34 (-.1) 82 
1000 

- 70 2.7 
1500 -122 (-.1) 
2000 -131 (-.1) 
2400 -141 (-.1) 

Date: 2/23/72 9.0°N 

0 178 2.6 

100 - 38 -.6 85 

500 
- 71 -.1 

1000 -135 1.1 -180 2.43 1.46 0-0527 
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TABLE S (continued) 

Miscellaneous sea water samples from the Pacific Ocean 

Depth Temp Salinity & 

(m) (°C) (0/00) 

13 14 
CO2 

14 

a C C C a / UW no. 

(mM) (X10 J 

14C 

CRUISE: PIQUERO III 

Station: Drake's Passage 57.8'S 

Date: 1/25/69 

0 6.50 34.081 

94 4.19 34.116 

195 3.89 34.180 

1986 1.94 34.712 

3930 1.02 34.719 

CRU)SE: 

Station: 

ARIES - 2 

ST 24(M)S) 

Date: 1/27/71 

0 85 .9 

811 2.41 34.570 

1208 2.20 34.690 

2375 1.36 24.732 

4368 0.54 34.701 

CRUISE: 

Station: 

ROSS SEA 

S-A1 (MIS) 

Date: 2/11/74 

0 -31 -.6 

100 -58 (-.1) 

200 -80 (-.1) 

300 -102 -.9 

400 -98 -1.0 

500 -95 -1.0 

700 -84 -.9 

.2 

1500 -113 1.1 

TABLE 6 

Air and sea water samples collected by NOAA ship OCEANOGRAPHER on a circumnavigation 

Depth Temp Salinity 

(m) (°C) (0/001 

Station: 
Date: 4/2/67 

0 

Station: 
Date: 4/4/67 

0 

Station: 
Date: 4/6/67 

13 

Q 
14 

CO2 
14 

s C C C ay/L OW no. 

(mM) (X10 1 

S 
14 
C 

32.9'N 71.9'W 

168 .I 109 00-0001 

34,9'N 59.4'W 

162 1.0 102 00-0002 

34,9'N 43.9'W 

0 194 -.1 134 00-0003 
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TABLE 6 (continued) 

Air and sea water samples collected by NOAA ship OCEANOGRAPHER 

Depth Temp Salinity 

(m) (°C) (0/00) 

14 bC 13 14 14 

a C 
j 

C CO2 C B/L UW no. 

(mM) (X(0 J 

Station: 
Date: 4/14/67 

0 

Station: 
Date: 4/26/61 

Station: 
Date: 5/18/67 

38.0°N 28.5°W 

221 .2 159 00-0004 

36.7N 08.7°W 

197 (.1) 138 

32.9N 30.8°E 

Air 743 -9.7 690 

Station: 
Date: 6/18/67 

0 

Station: 
Date: 6/18/67 

Air 697 (-10) 

Station: 
Date: 7/1/67 

0 

Station: 
Date: 7/2/67 

0 

Station: 
Date: 7/4/61 

0 

Station: 
Date: 7/6/67 

18.8°N 65.3°E 

176 .3 117 

18.8N 65.3°E 

11.1'N 71.6E 

46 

212 (-.1) 152 

08.7N 74.)E 

177 (-.i) 1)8 

05.6°N 82.1°E 

163 (-.1) 105 

05.1N 90.4°E 

0 191 (-.1) 132 

Station: 
Date: 8/10/67 

00.4°S 107.0°E 

00-0005 

00-0006 

00-0007 

00-0008 

00-0010 

00-0011 

00-0012 

Air 695 (-10) 644 00-0014 

Station: 
Date: 8/11/67 

0 

Station: 
Date: 8/15/67 

04.2°S 110.4°E 

119 (-.1) 120 

13.2S 114.1E 

00-0015 

Air 648 (-10) 599 00-0017 
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TABLE 6 (continued) 

Air and sea water samples collected by NOAA ship OCEANOGRAPHER 

Depth Temp Salinity 
14C 

a 
14C 

C02 
14C 

no. 

(m) (°C) (0/00) (mM) (X(0 

Station: 13.2'S 114.('E 

Date: 8/16/61 

51 169 (-.1) 

100 165 (-.1) 

165 11 (-.1) 

Station: 35.0'S 112.5'E 

Date: 8/30/67 

Air 686 (-10) 

Station: 34.8'S 122.O'E 

Date: 9/1/67 

0 163 (-.1) 

0 

Station: 
Date: 

0 (-.1) 

Station: 
Date: 9/10/67 

Station: 

142 

Date: 

0 

Station: 

Date: 

Station: 

Date: 

0 (-.1) 

Station: 35.0'S 

Date: 

0 (-.1) 124 00-0033 
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TABLE 6 (continued) 

Air and sea water samples collected by NOAA ship OCEANOCRAPRER 

Depth Temp Salinity b 
14c 14C 

C C0 
14C a/ no. 

(m) (°C) (0/00) 
2 L 

(mM) (X)0 

Station: 35.1'S 130.2'W 

Date: 10/21/67 

0 253 (-.1) 

50 187 (-.1) 

100 215 (-.1) 

150 216 (-.1) 

200 155 (-.1) 

250 89 (-.1) 35 

300 81 (-.1) 

Station: 35.0'S 118.9'W 

Date: 10/23/67 

0 219 (-.1) 

Station: 34.9'S 110.0'W 

Date: 10/24/67 

Air 663 (-10) 

Station: 34.2'S 104.8'W 

Date: 10/25/67 

0 201 (-.1) 

Station: 32.9'S 75.3'W 

Date: 10/29/67 

0 205 (-.1) 

Station: 12.0'S 84.9'W 

Date: 11/15/67 

Alr 675 (-10) 

0 214 (-.1) 

Station: 05.4'S 84.9'W 

Date: 11/17/67 

0 264 (-.1) 

Station: 02.9'S 92.0'W 

Date: 11/21/67 

Alr 681 (-10) 

Statlo n: 11.2'N 92.0'W 

Date: 11/26/67 

0 180 (-.1) 

Station: 21.4'N 108.4'W 

Date: 11/30/67 

0 235 (-.I) 

AIr 692 (-10) 

Station: 
Date: 12/5/67 

33.6'N 120.8W 

0 222 (-.1) 161 00-0053 
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TABLE 7 

Surface sea water samples from the Atlantic and Pacific Oceans collected by RV THOMAS THOMPSON 

Depth Temp Salinity 

(m) (°C) (0/CO) 

14 60 13 

Q 
14 

002 
14 

a C 0 0 a?/ UW no. 

(mM) (X10 

GUISE: THOMAS THCMPSON - 010 

Station: S-001 38.7N 
Date: 10/9/65 

0 265 (-.1) 

Station: S-002 20.8N 

Date: 10/14/65 

0 282 (-.1) 

Station: S-003 11.2°N 

0 299 .9 

Station: S-004 07.8N 
Date: 11/28/65 

0 232 (-.1) 

Station: S-005 15.3°N 

Date: 12/2/65 

0 212 (-.1) 

Station: S-006 33.0°N 

Date: 12/10/65 

0 240 (-.1) 

Station: 5-007 39.i°N 

Date: 12/12/65 

0 284 (-.I) 

Station: S-008 42.8N 
Date: 12/13/65 

0 223 (-.1) 162 00-0034 
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TABLE 8 

Sea water samples from the Pacific Ocean collected by RV ELTANIN 
on Cruises 36, 38, 39 and 43 

Depth Temp Salinity 

(m) (°C) (0/00) 
a 

13 14 14 
a C G C CO2 C UW no. 

(mill (X10 
-y) 

CRUISE: ELTANIN-36 

14 
C 

Station: 

Gate: 

EL36/00-01-0000 

10/20/68 

Air 610 (-10) 

0 170 (-.1) 

Station: EL36/07-02-0896 49.1S 

Date: 10/26/68 

0 6.91 34.367 93 

75 6.87 34.346 94 

175 5.44 34.168 91 

100 4.20 34.326 -35 

1000 3.11 34.380 -60 

2000 2.30 34.714 -40 

Station: EL36/16-03-0910 61.8'S 

ate: 11/3/68 

Air 6(0 (-10) 

0 -1.63 33.958 56 

100 -1.23 34.167 -12 

300 1.89 34.642 -69 

500 1.96 34.711 -86 

700 1.84 34.740 -83 

1000 1.65 34.149 -96 

2000 0.81 34.717 -96 

3000 0.22 34.691 -101 

4000 -0.18 34.683 -91 

Station: EL36/32-04-0935 44.0'S 

Date: 11/21/68 

0 130 .8 

100 11.27 34.880 (22 

300 9.64 34.748 (25 

500 8.80 34.636 65 

1000 5.55 34.423 -6 

3000 1.84 34.616 -97 

Station: E136/35-05-0938 50.0'S 

Date: 11/25/68 

0 8.90 34.655 86 

100 8.88 34.623 90 

500 8.09 34.576 68 

1000 6.62 34.4(1 36 (-.1) -(6 OE-0034 
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TABLE 8 (continued) 

Sea water samples from the Pacific Ocean collected by RV ELTANIN 

14 13 14 14 
Depth Temp Salinity C C a/ C CO2 0 no. 

(m) (°C) (0/00) (ml)) (X10 i 

Station: EL36/35-05-0938 49.8'S 

Date: 11/25/80 

1500 3.05 34.434 -62 

2000 2.40 34.642 -60 

3000 1.74 34.760 -12 

Station: EL36/45-06-0951 62.7'S 

Date: 12/3/68 

Air 609 (-10) 

0 1.56 33.999 159 

100 -0.58 34.370 82 

300 1.63 34.121 53 0 

500 1.49 34.137 -46 

700 -0.74 34.740 -70 

1000 1.00 34.728 -7 

2000 0.37 34.697 -50 

Station: EL36/54-07-0966 50.0'S 

Date: 12/12/68 

0 9.35 34.380 126 0 

300 1.62 34.435 164 

500 6.94 34.396 104 

Station: EL36/55-08-0000 42.0'S 

Date: 12/15/68 

144 2 86 0 

100 13.69 35.196 (-.1) 

500 9.44 34.772 52 0 

1000 5.34 34.418 0 

1500 3.14 34.567 -89 

2000 2.22 34.652 -102 

2500 1.80 34.709 -56 

CRUISE: ELTANIN-38 

Station: EL38/07-01-0002 64.2'S 

Dete: 3/29/69 

100 40 34.617 1 

150 

. 

1.58 34.654 

190 68 34.731 1 

400 

. 

1.72 34.809 

470 1.68 34.804 -84 

980 1.24 34.712 -54 

Station: EL38/08-02-0007 62.0'S 

Date: 4/5/69 

0 0.31 33.912 

300 1.98 34.624 

1000 1.65 34.729 

1500 1.13 34.733 

2000 0.95 34.706 -79 (-.1) -125 0E-0189 
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TABLE 8 (continued) 

Sea water samples from the Pacific Ocean collected by RV ELTANIN 

14 13 14 
Depth Temp Salinity d C a C o C r.o. 
(m) (°C) (0/00) 

2 
(mM) I 

Station: EL38/09-03-0009 57.3°S 149.5°E 

pate: 4/20/69 

50 3.59 33.875 28 .6 

150 -0.34 34.374 -36 (-.1) 

1000 1.98 34.718 -82 (-.1) 

1460 1.58 34.172 -89 (-.1) 

1940 1.08 34.714 -103 (-.1) 

3200 0.39 34.695 -99 2.2 

Station: EL38/10-04-0012 54.0°S 151.5°E 

pate: 4/22/69 

1000 2.53 34.564 -51 (-.1) 

1920 1.92 34.741 -82 (-.1) 

3900 0.74 34.697 -96 1.6 

Station: EL38/11-05-0014 49.7°S 152.5°E 

Date: 4/26/69 

50 9.53 34.304 121 1.2 

100 9.22 34.547 110 (-.1) 

145 8.53 34,562 75 (-.I) 

210 8.71 34.633 69 (-.1) 

320 8.54 34.599 80 (-.1) 

400 7.94 34.528 83 (-.1) 

510 7.40 34.464 45 (-.1) 

1000 3.76 34.342 -28 1.4 

3100 1.40 34.726 -77 (-.1) 

4200 0.89 34.702 -104 .0 

Station: EL38/12-06-0019 40.0°S 152.O'E 

Date: 5/8/69 

50 15.81 35.333 351 (-.1) 

195 11.95 35.130 173 (-.1) 

480 8.55 34.645 18 (-.1) 

1000 4.92 34.433 -40 (-.1) 

3050 1.57 34.726 -113 (-.1) 

3920 1.15 34.715 -118 (-.1) 

4600 1.12 34,717 -109 (-.1) 

CRUISE: ELTANIN-39 

Station: 

pate: 6/24/69 

0 

41,0'S 126,0°E 

139.5 (-.1) 83 

Station: 42.0°S 126,0°E 

Date: 6/24/69 

0 123 (-.1) 67 

OE-0165 

0E-0166 

Station: 43.0'S 126.0'E 

Ekte: 6/25/69 

136 (-.1) 79 0E-0167 
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TABLE 8 (continued) 

Sea water samples from the Pacific Ocean collected by RV ELTANIN 

14 13 14 
Depth Temp Salinity C b C C G no. 
(m) 

(oC) 
(0/00) 1 

Station: 45.0S 126.0E 
Date: 6/25/69 

0 203 (-.1) 

Station: 46.0S 126.0°E 

Date: 6/26/69 

OE-0098 
0 10.40 157 

Station: 47.0°S 126.0E 
Ote: 6/21/69 

0 9.50 117 

Station: 48.0S 126.0E 
Date: 6/27/69 

0 140 (-.1) 

Station: 49.0S 126.0'E 

Date: 6/28/69 

0 149 (-.1) 

Station: 51.0'S 126.0°E 

Qate: 6/29/69 

0 123 (-.1) 

Station: 52.0S 126.0E 

Date: 1/1/69 

0 4.50 141 

Station: 54.0S 126.0°E 

Date: 7/2/69 

0 138 (-.1) 

Station: 55.0S 126.0E 
Date: 7/3/69 

0 2.60 85 

Station: 56.0S 126.0E 
Date: 7/4/69 

0 2.50 108 

Station: EL39/05-01-1138 40.0S 
Date: 6/23/69 

0 12.00 34.753 

100 11.90 34.165 

200 9.49 34.718 

300 9.01 34.614 

500 8.62 34.611 5 

700 8.01 34.547 

1000 5.32 34.396 

2000 2.52 34.658 

3000 1.83 34.741 -110 -.4 -154 2,29 1.42 OE-0178 
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TABLE 8 (continued) 

Depth 

(m) 

Sea water samples from the Pacific Ocean collected by RV ELTANIN 

Temp Salinity 

(°C) (0/00) 

14C 
6 

13 14 
C CO2 

14 
6 C C C ay/ UW no. 

(mM) (X)0 1 

Station: EL39/11-02-1150 50.0'S 126.O'E 

Date: 6/29/69 

0 7.14 34.045 136 (-.1) 

100 7.34 34.058 143 (-.1) 

200 9.35 34.630 103 1.8 

300 7.82 34.383 102 1.6 

500 6.17 34.453 -8 1.8 

700 4.84 34.349 -7 .6 

1000 3.10 34.351 -42 .2 

2000 2.22 34.721 -93 .4 

2800 1.58 34.750 -97 .3 

Station: EL39/16-03-1161 57.8'S 126.5'E 

Date: 7/5/69 

0 1.34 33.829 103 (-.1) 

100 1.39 34.835 94 1.3 

200 1.36 34.212 37 (-1.) 

540 2.23 34.597 -86 (-.1) 

1000 2.05 34.121 -106 .3 

2000 1.25 34.737 -70 (-.1) 

3000 0.49 34.737 -105 (-.1) 

4000 0.07 34.682 -118 .1 

Station: EL39/20-04-1164 52.0'S 134.0E 

Oate: 7/10/69 

0 6.35 34.093 144 (-.1) 

100 6.37 34.097 138 (-.1) 

200 7.07 34.288 85 (-.1) 

500 5.20 34.319 -25 (-.1) 

700 3.85 34.308 -61 (-.1) 

1000 3.02 34.424 -88 -.9 

2000 2.22 34.701 -67 (-.1) 

2800 1.41 34.142 -117 -.1 

Station: EL39/25-05-1168 42.0'S 142.5'E 

Oate: 7/18/69 

0 9.90 34.701 120 1.0 

100 9.83 34.700 133 (-.1) 

200 9.84 34.701 109 1-.)) 

300 8.68 34.647 43 (-.1 ) 

500 7.14 34.470 -3 (-.I) 

100 5.40 34.400 -48 (-.1) 

1100 3.43 34.411 -78 -.7 

2000 2.30 34.710 -102 (-.1) 

3000 1.10 34.744 -121 (-.1) 

4000 1.07 34.719 -102 -.9 

Station: EL39/37-06-1169 40.8S 154.6'E 

Date: 7/27/69 

0 15.33 35.520 97 (-.1) 

100 13.69 35.286 89 (-.1) 

200 12.09 35.069 144 (-.I) 

300 10.98 34.950 99 (-.1) 

500 9.24 34.704 33 (-.1) 

700 1.93 34.558 35 (-.1) 

1000 5.56 34.462 -44 (-.1) 

2000 2.45 34.653 -94 (-.1) 

3101 1.66 34.736 -95 (-.1) 

4000 1.21 34.725 -108 (-.11 -152 AF-ntFL 
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Depth 

(m) 

TABLE 8 (continued) 

Sea water samples from the Pacific Ocean collected by RV ELTANIN 

Temp Salinity 

I 
C) (0/CO) 

a 
14C 

a13C Q 
14C 

CO2 
14C 

ay/ OW no. 

(mM) (X10 

CRUISE: ELTANIN-43 

Station: 

Oete: 

EL43/04-01-1181 

4/29/70 

Air 595 (-10) 

100 -0.68 34,121 2 

200 1,13 34.372 

300 1.49 34.459 

500 2.04 34.607 

100 2.02 34.668 

2000 1.15 34.727 

Station: EL43/08-SD-1185 62,5'S 

Date: 5/4/70 

4800 0.44 34.716 -108 

Station: EL43/09-02-1186 57.7'S 

0 5.65 34,152 192 

100 5.68 34.152 126 

200 5.43 34.223 106 

300 5.03 34.230 79 

400 4.60 34.192 20 

500 4.34 34.249 -12 

100 3.46 34.291 -51 

1000 2.76 34.423 -87 

2000 2.06 34.732 -80 

4200 0.74 34.716 -119 

Station: EL43/10-03-1187 52.6'S 

Date: 5/11/70 

0 6.62 34.185 138 

100 6,62 34.241 96 

200 6,56 34,310 94 

300 5,99 34.293 81 

400 5,68 34.284 39 

500 5.21 34.259 45 

700 4,46 34.309 -14 

1000 3.20 34.368 -55 

2200 2.03 34.720 -115 

Station: EL43/11-04-1188 46.9'S 

Date: 5/13/10 

0 9.91 34.212 165 

100 9.53 34.268 144 

200 7.01 34.392 66 

300 6.81 34.396 79 

400 6.62 34.386 60 7 

500 6.37 34.366 49 

1000 4,28 34.330 -44 

2000 2.30 34.647 -97 

4500 1.29 34.720 -117 -.3 -(61 2.34 1.44 OE-0282 
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TABLE 8 (continued) 

Sea water samples from the Pacific Ocean collected by RV ELTANIN 

Depth Temp Salinity 

(m) (°C) (0/00) 

14C 
o13c G 

14C 
C CO 

14C 
at/L UW no. 

L 
(mM) (X10-yI 

b 

Station: EL43/14-05-1190 60.4'S 162.5'W 

Date: 5/24/70 

0 1.80 33.905 43 .7 

100 1.16 33.945 57 (-.1) 4 

200 1.66 34.077 0 (-.1) 

300 2.05 34.243 -57 (-.1) 

400 2.30 34.363 -14 (-.1) 

500 2.33 34.459 -84 (-.1) 

100 2.34 34.584 -101 .6 

1000 2.21 34.689 -103 (-.1) 

3000 4.87 34.122 -125 .4 

Station: EL43/15-06-1191 54.8'S 175.1'W 

Date: 5/27/70 

0 6.56 80 (-.1) 

100 6.50 34.176 102 1.5 

200 5.91 34.291 86 (-.1) 

300 5.03 34.191 56 (-.1) 3 

400 5.10 34,257 -4 (-.1) 

500 4.58 34.271 -25 (-.1) 

700 3.63 34.286 -67 .4 

1000 2.80 34.356 -80 (-.1) 

2000 2.18 34.739 -104 (-.1) 

5218 0.89 34.712 -123 .5 

TABLE 9 

Sea water samples from the Indian Ocean collected by RV Eltanin on Cruise 48 

Depth Temp Salinity 

(m) (°C) (0/00) 

13 14 
C02 

14 

a C C C a/L UW no. 

(mM) (X10 ) 

Station: EL48/03-01-1325 41.0'S 

0 10.43 34,796 

100 10.47 34.195 

200 10,47 34.775 

300 10.19 34.813 

500 9,76 34.777 

700 8.82 34.659 

1015 5.73 20 

2000 2.49 34.659 

Station: EL48/04-H1-1326 38.9'S 

Date: 7/14/11 

1010 5.47 34.383 

4110 2.32 34.114 -108 (-.1) -152 2.30 1.43 OE-0321 



506 Fairhall and Young 

TABLE 9 (continued) 

Sea water samples from the Indian Ocean collected by RV ELTANIN 

14 13 14 Depth Temp Salinity ° C C C no. 
(m) ( C ) (0/00) 

2 
(mM) 1 

Station: EL48/06-02-1328 34.0'S 

Oate: 7/16/71 

0 14.95 35.565 194 

100 14.80 35.560 192 

200 11.47 35.319 116 

300 11.48 35.075 134 

500 10.07 34.886 51 5 

100 8.97 34.702 37 

1010 5.74 34.413 -28 

2000 2.50 34.618 -114 

4250 1.02 34.716 -88 

Station: EL48/09-H2-1329 30.5'S 

Date: 7/18/11 

0 11.14 35.896 213 

1010 4.66 34.390 -56 

3160 1,49 34.735 -120 

Station: EL48/12-03-1331 28.5'S 

Dote: 7/21/71 

0 18.91 35.878 230 

100 18.91 35.878 260 

200 16.79 35.515 163 .6 

300 13.89 35.382 155 

500 10.99 34.958 90 

700 9,25 34.122 31 

1010 6.11 34.426 -47 

2000 2.35 34.121 -114 

3250 1.40 34.733 -116 

Station: E148/10-H3-1330 28.5'S 

Oate: 7/19/71 

0 18.91 35.761 208 

1010 6.11 34.449 -59 

3950 1.29 34.124 -139 

Station: EL48/16-H4-1333 35.40'S 

Dete: 7/24/71 

0 15.14 35.568 190 

1010 5.46 34.396 -32 

3510 1.22 34.713 -98 

Station: EL48/20-04-1334 39.9'S 

i te: 7/28/71 

0 11.74 112 

100 11.72 34.986 139 

200 11.76 34.987 115 

300 11.51 34.991 106 

500 10.83 34,881 103 

700 10.00 34.806 49 

1010 6,21 34.434 -38 

2000 2.60 34.643 -71 

3320 1.49 34.721 -113 -.6 -156 2.30 1.42 OE-0348 
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TABLE 9 (continued) 

Sea water samples from the Indian Ocean collected by RV ELTANIN 

Depth Temp Salinity 

(m) (°C) (0/00) 

13 
Q 

14 

L 
CO2 

14 
a C C C at/` UW no. 

L(mM) (X10 9i 

Station: EL48/22-H5-1335 39.1'S 

Date: 7/29/71 

0 12.39 35.063 137 

1010 5.07 34.358 -55 

4360 1.34 -89 

Station: EL48/30-H6-1337 36.5'S 

0 12.39 35.216 151 .6 

1010 5.84 34.420 -26 

2360 2.15 34.735 -97 

Station: EL48/32-05-1338 34,9'S 

Date: 8/3/11 

0 13.30 161 

100 13.09 35.102 154 

200 12.03 35.063 144 

300 11.59 35.008 114 

500 10.98 34.950 60 4 

700 9.82 34.801 75 

1010 6.02 34.434 -44 

2000 2.54 34.671 -94 

3650 1.27 34.733 -99 

Station: EL48/37-06-1339 30.0'S 

Obte: 8/5/71 

0 17,21 35.830 201 

100 16.21 35.705 183 

100 13.24 35.255 125 

300 11.69 35.025 108 

500 10.65 34,930 69 

700 9.33 34,739 19 

1010 5.08 34,402 -44 

2000 2.46 34,713 -110 

4150 1,34 34.721 -136 

Station: EL48/54-07-1343 32.1'S 

0 15.21 35.772 201 

100 14.79 35.646 118 

200 14,49 35.556 184 

300 11.48 35.060 138 

500 9.27 34.726 76 

700 8.37 34.608 28 

1010 4,18 34.409 -92 

2000 2.56 34.651 -85 

5100 1.01 34.715 -99 (-.1) -144 2.30 1.44 OE-0382 
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