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LA JOLLA MEASUREMENTS OF
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INTRODUCTION

The La Jolla Radiocarbon Laboratory has measured carbon-14 con-
centrations in seawater samples collected from 1957 through 1972. The
dissolved inorganic carbon in seawater was extracted on board research
vessels and was returned to the laboratory for processing and measure-
ment. Both surface and sub-surface samples were collected, primarily
from the Pacific Ocean, but also from the Indian Ocean. The purpose
of the seawater measurements was to determine the distribution of bomb-
produced radiocarbon in the surface water of the Pacific and Indian
Oceans, the sub-surface penetration of bomb C, the change in *C/**C
ratios with depth, and thus the rate of uptake of bomb “C by the oceans.
This project was the basis of the author’s doctoral dissertation (Linick,
1975).

The carbon dioxide of the atmosphere is constantly in exchange with
the dissolved inorganic carbon of the sea, the oceans containing ca 60
times the amount of carbon dioxide found in the atmosphere (Revelle
and Suess, 1957; Craig, 1958). This dissolved inorganic carbon is primarily
in the form of bicarbonate because of the equilibrium constants of the
aquecous carbon system. Prior to this century, both the quantities of
dissolved inorganic carbon and the concentrations of carbon-14 were
under approximately steady state conditions, as the atmospheric CO,
concentration and the natural production rate of *C were approximately
constant. Secular variations in the **C production rate and perhaps also
changing oceanographic conditions have caused variations of up to
109, in the atmospheric *C levels during the past 7000 years (Suess,
1970). Since the beginning of this century, man has added sufficient
*#(C-free carbon dioxide from the combustion of fossil fuels to increase
measurably the concentration of carbon dioxide in the atmosphere and
to decrease the atmospheric ™C/*C ratio; these quantities have also
changed somewhat in surface seawater. Since 1954, the detonations of
nuclear weapons, particularly the tests of the USA and USSR in 1961
and 1962, have released large quantities of additional radiocarbon into
the atmosphere. The measurements of seawater samples monitored the
transfer of this bomb-produced radiocarbon from the atmosphere into
the oceans. In addition to the La Jolla measurements, seawater 'C pro-
erams have been carried out by the New Zealand laboratory of T" A
Rafter, which measured samples from the South Pacific (Rafter, 1968;
Rafter and O’Brien, 1970; Rafter and O’Brien, 1972), the Lamont
laboratory of W S Broecker, which measured samples from the Atlantic
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Ocean (Broecker and Olson, 1959; Broecker et al, 1960), and by several
laboratories in Europe.

The sampling for this laboratory was performed primarily from
research vessels of the Scripps Institute of Oceanography (SIO). Generally,
200 to 2251 of seawater were obtained for each sample, almost filling a
polyethylene-lined steel drum. Surface water was usually collected through
a non-contaminating seawater pumping system aboard the ships; in such
cases the water samples came [rom a few meters below the sea surface
at the ship’s bow. Several different systems involving metal barrels with
remote closing devices were used for collection of sub-surface samples.
Collection of sub-surface samples (depth profiles) had to be terminated
after 1965, because continuation of funding of sub-surface water collec-
tion was denied by the U S Atomic Energy Commission. The carbon
dioxide was extracted aboard the ship: The seawater was acidified with
sulfuric acid and heated to ca 50°C. The CO, was absorbed in ca 0.70L
of a solution ca 15 F in NH,OH and 1 F in SrCL. The extraction
system used for the last several years of sample collection involved re-
circulating for at least four hours the small amount of air above the
seawater through a diftuser head immersed in the sealed bottle con-
taining the absorber solution and returning the air (with seawater car-
bonate removed) to the drum via a diffuser head immersed deep into the
water in the drum; a Masterflex peristaltic pump was used for this gas
recirculation. The inorganic carbon originally dissolved in the seawater
and then in the form of CO, gas was swept from the drum by the air
and dissolved in the absorber solution. The absorber bottle containing
the SrCO, precipitate plus absorber solution was sealed and eventually
returned to the laboratory for processing. In the laboratory, the solu-
tion was decanted and the precipitate dried under vacuum. The SrCO,
was then reacted with 2 F HCI on the high vacuum lines; the resulting
CO, was converted to acetylene, our counting gas, in the usual manner.
The method, detectors, and electronics used are those described by Linick
(1977). Counting pressures from 400 to 1000mm Hg were utilized.

The occan-atmosphere carbon system is quite complex. The atmos-
pheric €O, exchanges at the ocean surlace with that dissolved in the
seawater. Once in the surface water, or so-called mixed layer, of the
ocean, the distribution of dissolved CO, is dependent on several factors:
(1) the horizontal movement of water currents; (2) the vertical movement
of water, ic, upwelling and downwelling; (3) the stratification ol water
masses (eg, the barrier to exchange formed by the thermocline at the
bottom of the mixed layer; (4) horizontal and vertical diffusion; and
(5) particulate flux, ie, the incorporation of “new” CO, by near-surface
organisms, transfer via the food chain, and eventual descent (and possi-
ble dissolution en route) of dead matter to the sea floor.

The data presented here constitute all of the seawater sample
measurements by this laboratory from 1957 through 1976. The radio-

carbon results are given as A values velative to 959, of NBS oxalic acid
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activity, age-corrected to 1950 and isotopically-corrected to 8"*C = —25%,
(PDB). Some values have been published previously, in particular, those
listed in Tables 1 through 14 (Bien et «al, 1960, 1963a, 1963b, 1965;
Bien and Suess, 1967). The author has re-evaluated the counting data
for the years 1957 to 1969 and revised background and standard values.
In a very few cases, counting data for certain samples were found to
be invalid due to electronics or detector malfunctions. Such data, which
had been included in previously-published tables have been omitted;
in a few other cases, previously-unpublished results from 1957 to 1969
have been added here.

The measurements were carried out with an accuracy considered
adequate for our purpose. A higher precision could have been achieved
by using larger water samples and/or longer counting times. This, how-
ever, appeared uneconomical, time consuming, and unnecessary for the
purpose of deducing basic oceanographic parameters. Likewise, measure-
ments of the total content of inorganic carbon were considered super-
fluous.

As can be recognized easily, the data show an impressive minimum
along the equator and in other regions of the Pacific Ocean where up-
welling occurs. Consistently high A values are observed in the central
areas of the large Pacific gyres. Evaluation of these data in terms of
rates of "C-exchange, circulation, and upwelling is planned and will
be published elsewhere. In this connection, continuation of these mea-
surements for many more years appears desirable. With no further release
of large 'C quantities into the atmosphere the concentration differences
in surface water should gradually disappear. Because of lack of funds
we were not in a position to continue this program but fortunately
Geosecs plans to continue these observations.
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PRESENTATION OF DATA

The measurements are given in several data tables. Each table gives
results for one cruise, or sometimes for more than one cruise if only a
few samples were collected on each cruise from the same approximate
period of time. The tables are chronologically ordered, from earliest
sampling to most recent. The tables which follow contain several columns
of information that can be used in the interpretation of the radiocarbon
data. An asterisk in place of a value indicates that the quantity was not
measured or was otherwise unavailable. When §'3C. was not measured, a
value of 0.0%, was used in tables 1 through 15, a value of +1.2%, in
tables 16 through 26. Some column headings are described below:

Depth = sampling depth in meters below sea surface. Sample des-
ignated as being from Om may actually be from a few
meters below the sea surface.

Salinity = as measured on a conductance bridge salinometer

oy difference, 9., between density of water of given tem-
perature and salinity at 1 atm pressure and density of
pure water at 4°C and 1 atm pressure. This is the ac-
cepted method of expressing the density of seawater.
Values were calculated by the author from Knudsen
(1953) and Matthews (1932) or from U S Navy Hydro-
graphic Office (1956), which present tables of value for
calculating o for a given temperature and salinity.

I

REFERENCES

Bien, G S, Rakestraw, N W, and Sucss, H E, 1960, Radiocarbon concentration in

Pacific Ocean water: Tellus, v 12, p 486-443.

1963a, Radiocarbon dating of deep water of the Pacific and Indian Oceans:
Inst Oceanog Bull, v 16, p 12-16. Also in: Radioactive dating, TAEA, Vienna,

159-173.

P 1963b, Natural radiocarbon in the Pacific and Indian Oceans: Nuclear
Sci Ser Rept No. 38, Pub 1075, NAS-NRC, Washington, DC, p 152-160.

1965, Radiocarbon in the Pacific and Indian Occans and its relation to
deep water movements: Internatl conf of radiocarbon and oceanog, 6th, Proc,
v 10, Supp, p R25-R37.

Bien, G S and Suess, H E, 1967, Transfer and exchange of C between the atmosphere
and the surface water of the Pacific Ocean: Radioactive dating and methods of
low level counting, TAEA, Vienna, p 105-115.

Broecker, W S, Gerard, R, Ewing, M, and Heezen, B C, 1960, Natural radiocarbon in
the Atlantic Ocean: Jour Geophys Rescarch, v 65, p 2903-2931.

Broecker, W S and Olson, E A, 1959, Lamont radiocarbon measurements VI: Am
Jour Sci Radiocarbon Supp, v 1, p 111-132.

Craig, H, 1958, A critical evaluation of radiocarbon techniques for determining mixing
rates in the oceans and the atmosphere: UN internatl conf on peaceful uses of
atomic energy, 2d, Proc, p 503-518.

Knudsen, M, 1953, Hydrographical tables: Copcenhagen, Tutein og Koch, repr.

Linick, T W, 1975, Uptake of bomb-produced carbon-14 by the Pacific Ocean: PhD
dissert, Univ California, San Diego, 255 p.

5 1977, La Jolla natural radiocarbon mecasurcments VII: Radiocarbon, v 19,
p 19-48.



La Jolla Measuvements of Radiocarbon in the Oceans 337

Matthews, D J, 1932, Tables for the determination of the density of scawater under
normal pressure. g: Conscil permanent internatl exploration de la mer, Copen-
hagen, Andr Fred Hgst et Fils.

Rafter, T" A, 1968, Carbon-14 variations in nature, Part 3—"C measurements in the
South Pacific and Antarctic Oceans: New Zealand Jour Sci, v 11, p 551-589.
Rafter, T- A and O'Brien, B J, 1970, Exchange rates between the atmosphere and the
ocean as shown by recent C-14 measurements in the South Pacific: Radiocarbon
variations and absolute chronology, T U Olsson (ed), Nobel symposium XII Proc,

Uppsala, Sweden, p 855-877.

1972, C measurements in the South Pacific Occan—a recalculation of the
exchange rates between the atmosphere and the ocean: 8th internatl conf on
radiocarbon dating, Proc, v 1, Royal Soc New Zealand, p C17-C42.

Revelle, R and Suess, H E, 1957, Carbon dioxide exchange between atmosphere and
occan and the question of an increase of atmospheric CO, during the past decades:
Tellus, v 9, p 18-27.

Suess, H E, 1970, Bristlecone pine calibration of the radiocarbon time scale 5200 BC
to the present: Radiocarbon variations and absolute chronology, 1 U Olsson (cd),
Nobel symposium XIT Proc, Uppsala, Sweden, p 303-313.

U S Navy Hydrographic office, 1956, Tables for rapid computation of density and
clectrical conductivity of scawater: Hydrographic Office Puly No. 619, Dept of the
Navy, Washington, DC.



T W Linick

338

(1 6!
(¢l
(T FI
20(1 8
R
BRI
O\ R7
\ON €5
I
IS
AN}
O\ G
IRIOINEY
IRIONIIY
() 85
[RIO IRV

9 F64l— 61— 8.3 916 9F'1 R0CE MOT 180
L F3gl— 90— +6'46 10F6 @l 0 MS0 960
LoF041— <6 [EEAN L9¥E @'l 0046 MO03 €01 SL6 OF
¢ + 16— Lo— @R98 L9¥6 G0 0 MO0 91 SO§ 9F
9 F891— 06— 0¢ey MES €51 SOF 9F
L F 91— e Lr1g LY°FG 0¢'1 00¢E MOL 66l S¢6 OF
01 + 9+ FO— 1546 IRy L1l 0 MEC CEL SO0¢ FE
S+ L91— 66— ¥LLG C9F6 FUI 094y MOD GFT SO0 4G
9 FO61— 81— 8115 GI+§ 8¢l 0¢te MOg <61 S66 ¥l
61 + 86— 01— 0966 8916 193 0 MO0 66l SO0 L0
8 F Gbl— £ L1l 6916 o4l GLEG MIG 161 SR80 €0
8 F9— o— 16716 0¥ +6 083 0 MO0 081 N00 €0
9 F0le— i 3L'L% 6IHE 81 8046 MIL 651 N8O L0
PILF ¥L— o U6 6ol 04§ MO0E 81 NO00
8 F I61— 8 G 9L'le 69+6 99°1 1866 MIE LG1 N8¢ HI
16+ 95— o= 6660 691 16 0 M00 GG NG 6l
Cnv 7)) ‘o *2) (H.) idoqy suo w
Y ESHUTLISIRETIRY §
:o::é;xﬂ praumoc) Wodj sopduues o
PR R B
ol F961— 006¢ A9F 061 NOO &
Gl = 166— 0048 qAEO 8L1 NOF o¢
g1+ 9L— 0039 dAUF FLL NRO
¢1 =+ 18— 0 MZL L2 Nab 04
sl = 0L1— 0009 MGE LL1 N¢6I
¢l = GL— 0 MaF L1 N¢l
(GARY (€ 0 %) ) pdogy Suoy e
D Omreg duo g,

(zepn)
JEP U[o7)

:_uf 1
any 6l
any ¢l
cny ¢l
sy R
any g

(z¢s1)
NUP upion

G

N
g opdueg

O\
vyg opduieg

wunpan, (| 1o paing LG padaq[od sopduies meneag

[IEREARS

6"
66
16-
06-
88"
69~
R9-
L9-
Le-
QY-
69
oY
19-
09~
64
RE-

ot 71

s
cr
FHE
GH-
-
IH

ou [



39

Q

ans

>

A A

—

0 MBS 961 NFL 80 fInf 63 G ENUERE TS
x 0 M8 861 Ng0 L0 fmf o3 S S\ FoE
8 - # s # 0 MGa ¢4l NzF ¢l .::_, 15 I SYUOT, 8as-
[ B 89°F8 B 61¢8 MO 661 Ngl 83 ounf g F RUBLIS G SN
I'l— OFE 8943 MLO 661 NGl 86 sunj ¢ ¢ OQ &I 635
Gl— e L¢Fg £l L091 MI0 661 Nal 83 .,L:;, §1 G CQUT ER5
# 5 180°'+¢ 3. ¢ MO 661 Nal 83 ounf ¢ I oq Uy ¢8g-
(’% ‘0 (@ (O,) [Tpleble! duo 1E] (0051) TON asma)y  cou [

oY {nureg dwoy o puoy  rig/opdurg

suonpadxi s€y10 1 pue oquay wouy sojdwres wiemeag

La Jolla Measurements of Radiocarbon in the Oce

Foaav

* * E # 0 MFPF LTT Ng¢ 3¢ w,.:/,. 59 é WIL OIS $8¢-
+ §6— ® 966 0 MPF LI Na¢ 6§ suy 9 I LId OIS Lal-
+ 0+ 19°%¢ 081 08¥%3 MS8F LIT  NZLg 08§ PO FI L PRI G4l
-+ 91— 99 ¥§ ro'a 061 MBF LI N<ig 0§ PO ¥l 9 P FEL-
+ 09— YE¥6 89°¢ 08¢ M8F LIT  NZ1g 0§ PO ¥l g P GC1-
+ 61— 91I'6§ 099 06§ MSBF LTI N.ig 0§ PO ¥l ¥ PRI &¢l-
-+ G0+ 8166 0F' 61 0al M8V LTI NLG 0§ PO ¥l 6 [RE20 B A
+ 01+ ¥V 6 GR¢l GL MSBF LIT NZLg 0§ PO ¥l G P 04r-
+ 61+ 8¥'66 0861 0l M8F LIT NL1g 0§ PO ¥l I P 6FI1-
+ Lo— 0L¥E 8¢7[ 9L6¢ M60 051 N63 80 .ﬁ:_ 0¢ ) oprio(  r¢l-
+ I'i— 0L%§ 16°1 08366 M60 031 N63 80 >._:H 0§ ¥ oprloq  641-
-+ 81— £9¥E Gl'¥y L1701 MEO 031 Ng§ <0 ,::_, 8G § oprio( L§[-
+ <o 19%§ 88°L 8% ME0 081 N@g <o .::_, 13 G oprio(r  Orl-
+ Gl— 0¢ €€ ¢LG 01 MCO 051 NG§ <0 amf 13 [ oprio  gf|-

) ‘0 %) (D) pda( Buoq i (6461) "ON sy cou 7

Da Omureg dwoa g aep upon  eigopdweg

LI OIS Pue (PY]) HOI6S 25 wozio fy ‘uonipadxy opniocr wo.y sapdues wiemeag
¢ ATV |,



T W Linick

340

01 F 1L1— * 8L YLV q¢'1 000§ 4G5 0L0 S0 3¥ 2 13 [1-AI 205~
01 F ¥61— 3 66L5  96§FE q5'g 0001 AGH 0L0  SE0 3 20 13 T1-AI 10%-
0l 89— - * . 001 AGF 020 SE0 3F 2 13 T1-AI S0~
L ¥ 34— 1§92 0S¥¥E 8801 0 qSF 0L0 S0 Bb 2 13 11-AI FOb-
0l F 03— 90— I®LT GOLHSE arl 186§ qgF 3LO0  SI3 £ 20 81 G-I 0Fg-
0l F §61— 00 # # 391 060§ A3k 3L0  S13 §¢ 2(1 81 6-AI 366"
01 F 011~ $0— 9L 90FHE PC 0001 A5k L0 S13 €8 2( 81 6-AI 666"
0L F Ly— * * * 001 AZF L0 S13 & 2 8l 6-\I GOF-
¥1 F 34— 90+ 6943 096§ 3681 0 AZF L0 S1G 5§ 2 81 6-\I o6
8 F IRI— s 88'L5  G08'FE ¥ 666¢ qEG L0 SY¢ €5 2 ¢I G-\ I §hg-
8 F 191— s 08°.3  8ISHE $U'3 9661 qEG 610 SYE 65 20 €1 G-AI 6F6-
8 F 66— 9313 8IF¥E 69°F 9101 qES 610 SGY 65 o ¢l ¢-A\1 0¢§-
0l = 63— * % 001 qGE §L0  SE¢ €5 (1 <1 G-AI 90F-
8 F 91— o 905 BLYSS 9865 0 qEG 620 SES €3 (1 <1 G-\ I 16¢-
¢1 F 95— 0 01 90 SO0 §5 (1 1 -AI 06F-
§1 ¥ 99— % - 06§ q0G §90  SCl L1 20( ¢ 03111 L6¥-
11 F 8+ - i 0 40¢ §90  SST LI 2(q ¢ 05111 18-
8 ¥ 39— §8°9%  088'FE 0801 06§ AGT L0 SSO FI 2d & 9I-111 66+
8 ¥ 9p— * 2693 01¥¢¢ Rl 0¢g OO L0 SO0 €1 20N 63 S 96§~
§1 F ¥5— 6835 1LGPE §UCG 0 qGE 880 S6F 81 AON LG O1-T11 ¢8F-
31 ¥ 331— . €993 169°F8 1501 04§ qEG F60  SIE 01 AON 3 9-1.1 86+
0l F 301— 6113 S6YFE | Ay 200 660 S8 01 A0\ 3l F-111 F64-
01 F 801— * 1913 BLOFE 89'3 000§ q00 660 S8 01 AON Bl P11 6§66
01 F L8— 0FL3  F39FE F6'F 096 00 660  $83 01 20N 5l P11 Ghg-
03 + 06— €903 GLOFE 01 §¥¢ 200 660  $83 01 A0N Gl UL 866
01 * I+ i« * 968'¥8 001 200 660  $83 01 20N 3l F1I1 968"
€1 F 86— * 81'33 [¥'¥¢ ¥'83 0 q4E G01  S1E 01 10 61 11-.1 ¥SF-
(0961)
(GARY *2) Y %) (Do) nidaq 8uog L (1961-0961) 0N ‘ou
D Huaeg dwo g, 21ep u[o) eig/ordwieg

Comu:uwﬂ—unmm Uoosuo Vv AEO,G mwﬁmﬁﬂﬂ-wm I91eMea§
G a1V ],



341

La Jolla Measurements of Radiocarbon in the Oceans

(028

H A H A H A H A

QUIS IS ISV O O~ S I~ I~
—

Y —
——

H A A

66—
§lo—
Lg—
—
81—
96—
61—
66—
G4—
=
09—
8¢—
08—
Pel—
9L1—
0L1—
6CI—
Gal—
601—

886

94768
8'F6

*
601768

EPS
*

G00'v§
600F6
LIGHE
GLETS
99L°%6
¥66 1§
8606
666F6

0
004§

00+6

MEI
MEE
MEE
M3E
MPE
MP¢
M60
MFS
Ma¢
ML¢
MI¢
MET
M3§
M8¢
a8¢
a8¢
q8¢
a8¢
8¢
q8¢
ALL
%

a1y
aiy
a1y
a1¥
C O
a¢r

aal
091
091
091
191
191
§91
FII1
8L
8L1
L1
iad!
IL1
891
891
891
891
891
891
891
a6l
801

860
860
860
860
F80
020

1wy
ey
A
ey
ey
RIS 0N
Iepy
aJe
Qo
Qo
[<EXt
qoq
qo.f
Qo1
Qo
NREl
Qo
I
Qo
1
ue[
ue|

ol
Il
I

I~1~ 2

06
61
L1
91
¢l
61

[N SN RN Y TN T

Gl
I

(1961)

29(1
(]

2071
(1
29(1
221

66
66
66
66
oy

16

Ere S RN
[ I AN
56711\
61 IL\
9I-1I.\
9I-IL\
FI-ILA
6-TLA
86 L\
96- 1.\
Fo L\
66 L\
03 L\
L1-I\
IT-L\
[T-I.\
IT-T.A
I1-2\
"L\
[ RS AN
A
06-AT

61-\T
61-\I
61-\I
61-\I
91-\I
I1-AI

9IF-
¥66-
66"
¥
13§~
966
60F-
801~
STH-
L1t~
EIF-
FIF-
Gl¥-
OlF-
9I¢-
L1
816~
616"
066"
166~
68F-
98f-

ceg-
69¢-
686~
66t
88}
FLE-



MOY

9 F ¥66— # 9L'Lé 6L9%6 L 0696 ¥el 1dog 13 8 OF¥-
01 + g¥e— * §LLT G698 9¢°1 00¥§ M9¢ F61 wdog 13 ! 661
01 = 6¥6— # §L°LS eratingY 3971 9663 MI¢ H61 wdog 13 9 96¥-
9 F0lg— % §L°L3 it @Ol 0093 MIS F6I o 15 t Er
01 &+ 8¥5— * 0LLg S19°FE 08'1 8816 MI¢ 61 oy 13 i3 a6t
0l + §¥6— s ¥9°'L5 L9G¥E 306 0021 MIE F6I sy 1z € 16F-
9 F V61— * 9¢'L5 90¢'¥¢ 00°¢ 0051 MI¢ F6I dog 13 s 08%-
9 F 01+ # 6866 9¢L66 0L91 0 MY¢ F61 wdos 13 [ 66F-
(GARY (*7) 0 (2 (D.) ndoq Buo ] (1961 "ON ou [
3:Q Sueg dwop 21up ufjo;) ey, odureg
H-96019 2510 woziio ff wogj sapdwes 1oiemeag
- EREIN S
i~
3
=
p—
T B
0l + 666— # 8L'L5 89 F6 0¢1 0696 MEE 041 NLg L3 w“:/u 03 Rk
L+ 166~ i L1'Lg LL9FE el 91§ MEE 06l NLE Lo sny 03 LGt
0l = 0F6— i 6LLG C99°F¢ @RL 0063 MEE 061 NLG L6 ,.w.:/. G 95t
0L & 906— # 1§17 96V 6 86 Gtol MEE 0T NLG Lo a.:< 05 ¢ Bra
9 F3ll— * 1.3 Fo1H6 oL 91L MEE 0T NLg Lo N.:/.. 05 & 1Gh-
0§ + v— # 6466 686'¢6 F0'¢5 0l MEE 061 NLg Lo sny 0z G 05+~
(GAAY %) 0 &2 (0.) pdaq suoy wy (1961) KN ou [T
i@ {uareg dwog, TP u[o)d g/ opdureg

342

uonpadxy Suog uvmg wody sajdwes 11eMESS

[IESELA S



343

he Oceans

‘bon in t

Locan

Jolla Measurements of Rad

La

0l + 66— £ Lrlg GRIYTE 01 196 MOF LT N60 66
Ol = ¢61— 66°LG 66116 fIF 696 MI¢ ST Naot 1§
Ol + ¢61— * 9¢'LG GLVES 9% <6 MIT 8 NY§ 68
V1059 20 o3y wody sopdums amremeag (¢)
0l = ¢lo— s« 9115 L9%¢ [ 61F¢ MGY 661
O = ¢63— i< RI'LG 0L'Fg Sl JATr MGC 661
0l = ¢lo— S A LOFS 681 FREE MGY 681
0l = §lo— s §9°LG 196 89'3 [121 MGY 681
0l = 961— ] 1426 6418 GLl'g OFal MG¢ 661
Ol F0L1— B 123 9CFg 3¢+ 6601 MG¢ g6l
16 + 861— * 8I'LG 1¢F6 80°0 GGL MG 61
11+ ¢§+ B * SI'FE Ol A |
8 + 6¢1— # ¢Lle §9FS 96"l 000 MGS oFl
IT =+ 961— £ €Ll §9'1¢ [ 0611 MGS Gl
06 + ¢91— Ed ¢rla CO'F¢ arl GLLg MGE aFl
0l = 061— * §1'1g FOFE &Y'l L1156 Mas oFl
0l =+ 0¢I— ] 1215 19'F6 9L'1 9.5 MGE oFl
0l = 991— s 191G 09'F8 a6t 9965 MG§ orl
6 + 8¢[— B 0928 S0 24 04 Fall MGE GFl
Sl F 8L— B A 2 14F6 [¢°¢ 0Lal MG GFl
0l = 091— * # 6F kS B 008 M5E GFl
16 &+ 41— # i i s 0 MGy cFl
Cnv () 0 ") (y.) ndoqg suoy {581
uareg duo g

uonipadxiy vudoasiy wouy

] ATV

sajdures memeag (v)

L

uel |3
uef (g
uef 3
uef 13
ue[ 15
uel 1z
e g
:i. 0a
uref 7

uef g
uef g
uef g
uef g
uef g
uef 7
uef s
uef 7
uef 7

(Gos D

1P o))

"~

oLl
oli
oLl
oLl
Ll
Gcll
Ll
oll
1
REI
St
Skl
SF1
S
Skl
RF 1
¥
REI
O\
g opdueg

U
19t~
09




66+ 16— * 80°'G4 Ft 24 ¥6'L3 0 90 GL0 S1¢ G0 Y0 01 101 129-
86 + V16— B3 08°Lé SL'¥E 991 0086 dLE 0L0 PO 9 36 0L9-
61 + 8L1— # 08'Lg SL'¥6 121 0036 qL6 0L0 PO Y 86 699-
VI + GLl— 3 8L°L3 08'¥§ LG G661 qLE 0L0 PO 9 86 899-
Gl = 6§1— El av'Lg G0¢¢ 8I'L 0001 ALE 0L0 PO 9 86 199-
ar F6ll— # 0§'L3 80°¢¢ 8¢'8 008 qLE 0L0  N9T 80 PO 9 86
G F911— £ yI'LS A% ¥49'6 009 aqL6 020 NII 80 PO 9 86
¢ F gll— * 96'96 L1ag G801 00% qLE 0L0  NII 80 PO 9 36
6 + 8+ 6¥'96 0646 LE6L 003 dLE 0L0  N9II 80 PO 9 36
¢l F 69— ¥0°¢3 14°4¢ 06 00l qALE 0LO0 NIIL 80 PO 9 86
66+ 6— 6666 96'9¢ 9¥'86 0 dLE 0L0 NO9I 80 PO 9 86
¢l + b+ 9663 00°4¢ G0'¢a 0 Ad00 0¥l NOT L3 oun _ 9 6-0
¢ F 0b+ * # i 0 dA6¥ Lyl NIT 0§ u::—A 14 8-0
a1 = L+ £ P4t s 3L¥6 06 0 q0G 091 N9V ¥§ o\::_ G L0
.Pr\\ 91 F L§+ s s * £ 0 q30 OL1 NO0O ¢§ ACIN 6§ 9-0
= F1+ 0lo— * 99°LG 69V8 <61 00036 00 081 N<€O 46 .mn_a 83 -0
m ¥l =+ §38[— i« LG LG RGV6 84¢'¢ 0001 00 08I NGO 4§ AN 83 -0
~ ¢l F 84— S 9695 90'F§ 66°L 00¢ 00 081 NGO ¢§ AR 83 a0
W Gl + ¥6— S 6945 39'F¢ 8¥° ¢l 001 00 08I N¢€O 4§ ABIN 82 <0
Sl F 0F+ 454G 9L'¥%§ 0¥ L1 04 00 08I NGO 4§ AN 86 a0
~ Gl F oh+ 6146 08'%¢ 6L L1 0 00 08I N40 ¢¢ &5/‘ 86 -0
Gl =+ L6+ LI'¢G 69°%6 04" L1 0 MFPI 0L N9y ¢¢ ARIN 95 -0
8 + 006— e 9L L 8916 Pe I 004¥ MB¢ 6¢1 NI0 ¢§ oﬁz G 60
¥l + 0vo— : 99°L3 (2™ 96'[ 004§ MBY 641 NI0 4§ ACIN ¥ 60
G F 1¢1— * 06 Lo 06'+¢ 9F'¢ 0001 MB¢ 6¢1 NI0 9§ .»,3& i 60
S+ I+ B 3946 8V’ ¥§ F8¥I 001 MBS 6¢1 NI0 ¢ AR ¥6 §-0
¢l F Lg+ * [sfenerd 1€°%¢ L5661 04 MBY 6¢1 NI10 €§ .%ﬂE ¥a 60
6 F ¢4+ * 88'¥4 6%’ 16 90'81 0 MBYG 6¢1 NT10 ¢§ ATIN 6 60
8 + 0b+ B 01’46 0878 6991 0 MB0 0FI NGO €6 ARIN 0G 1-0
(GAAY %) 0 %) 0.) pdog 8uo s | (3961) "ON
JerQ Lwreg duog, olep uf[on e1g/ordureg

344

uonipadxy prisny wouy sopdures 11eMEdS

6 A1aV



34

La Jolla Measurements of Radiocarbon in the Oceans

G+ 191—
G1 =+ 641—
91 F ¢+
9L+ L01—
¢l + 66—
S F 66—
ST+ L1—
QL+ 01—
¢+ 16—
¢+ Ggl—
91 + 9—
01 = 91—
0r + 2¢1—
I+ ¢
Il + 0¢1—
ol F 6+
IT+ 61+
LI + 81+
I+ ¥I+
Ol = #91—
9T+ 0

[T+ #91—
Il +3gL1I—
1T+ 3L1—
96 + ¢6—
I +0§1—
1T+ §¢1—
I+ #ri—

*
x

SR S

* K%

¥696
£696
98'L3
a1'Lg
qrLe
@8'Lg
8693
8.3
a8'Lg
AT
¥8'Lg
GLvG

1063
08°L3
1825
6¥'L3
8063
G8'Lg
18°25
[

¥

LPE
LgLag
*
168
G'¢6
IL%6
§06'6§
60668
0L¥¢
3LE°¢E
889'F¢
08L'%§
8¢ G¢
0L'vE
94°¢¢

R

*

$90°4¢
GLYS
¥LYS
8L'%¢
69§
GL¥E
FLVE
SLFE

-+ o
<5
=

<

Bl d NS
el

00 00
S = Sk KD *

0 1~
n
=

—

<
o]
—

G

99'81

0
S
I3

813

*

*

s
669
091
9L'1
@R¢
$6°L5
8¢°1
8L°1
8L'¢

0
08%6

0
036%
§¥68
00%
0
000¢
063
0001

q468
q6¥
qA6¥
q10
qa10
q8¢
ar¢
qI¢
qar¢
400
00
qEG
q6¢
q69
qIl
qIt
q0¢
C i 4
q5¥
q403
q03
ALy
ALy
ALy
ALy
490
90
90

801
Q01
G901
960
960
L80
490

4990
90
90
190
190
190
840
8¢0
LG50
A4]
640
950
940
£90
€90
€90
£90
GL0
GL0
4.0

S6¥ &8
SIT ¥§
SIT ¥6
S8 66
S8 €6
§9¢ 1§
SL0 1¢
SLO 1¢
SL0 1¢
S¢r 66
S9¥ 66
S0§ 0§
S0§ 0§
S0¢ 08
S¥¢ 96
S¥¢ 93
S00 83
S61 LI
SIy 61
S¥¢ 60
St< 60
S¥¢ <40
N
SFS 90
S¥¢ 90
SIg 0
SIG S0
S1g S0

O
10
110
PO
10
10
10O
10O
»o
PO

93
g
<3
%6
GG
03
or
0L

NI < I~ 1~ O

—_
el

oty

— <+
oo

—
o

OO H
——— i — —

0l

L1
91T
9l
44!
PII
VEII
sl
Vall
Gll
I
I
011
(18
01l
601
601
V801
D901
4901
V901
V01
VE0I
V&0l
V601
V60T
101
101
101

00L-
669-
869-
L69-
969-
€69~
£69-
669~
169-
069-
689-
889-
189-
989-
489~
+89-
£89-
389"
189-
089-
6L9-
8L9-
L19-
9L9-
¢L9-
¥L9-
§L9-
GLY-



T W Linick

346

I+ L8+ % # K S 0 MO00 €31 N00 43 qod L3 1-¢ $88-
8 + I¢+ 0 MOV 931 N00 03 qod 93 9-¢ 688"
8 + Pt 0 MO0 061 NO00 &1 421 ¥6 6 188-
8 + G+ 0 MO0 661 NO0O OI NEX Ed -6 088-
01 + L1+ * 0 MO0 ¥ET - NOO 90 o1 13 66 618"
8 + L+ # B 0 MBS 861 00 00 4 61 8 8.8~
8 F ¢t 0 MOg LGI S¢g 11 Q2 1 1-¢ 9L8-
8 F b+ 0 M6F 191 S66 91 uef 91 1-¢ L18-

v ) 0 &2 0. wda Suo e G961) "ON ou [

S Aulfey dwo, o1ep u[on e1g/ordweg
uonpadxy ariyduey woay sapduwies 1v1emeag
[ a19dv ],

91 + 91+ 0 AP0 170 N¥6 91 AON LI 99 949~
G+ gl— GBsl AL 860  NOF¥ 05 AON Y1 +9 €49~
QI+ 48— 006 AEL 860 NOP 03 AON ¥1 ¥9 u9-
9L+ 1+ # : 0 dEL 860 NOF 03 AON ¥I 19 £49-
¢l LI+ # 0 qA66 830 NGl €8 PO g 099-
91 F 66— * 4198 qABF €00 NO¥ OF m:< ¥ 66 649~
91 F ¢I+ # 0 A8Y €00  NOF¥ 0¥ sny ¢ 6% L69-

Cnv ‘o Cn 0.) pdog 3uop L | (3961) "ON ou [T

AJIuIfES Q«ZQ.H ajep uod Mum\vﬂﬁr:ﬂm

uwontpadxy snilydaz woiy sapduwes 131eMmedg
01 A19V ],



347

La Jolla Measurements of Radiocarbon in the Oceans

6 + 4L— # ; 004 400 €50 §¢¢ <0 1dag ¢ 08 901~
06 + ¢¢— * 00§ q00 €<0 SG¢ <0 1dag ¢ 08 <901~
0l + 931— # # * 003 q00 4<0 S6¢ €0 wdsg ¢ 08 1901~
0L + 66— % # # ® 001 q00 €40 S6¢ G0 wdog ¢ 08 9901-
[T+ 65+ av'¢e 96646 ¥’ 45 0 q00 €40 S6¢ <0 1dag ¢ 08 £901-
8L + 6L1— *# * ® 00.% Ar0 €50 NL10 60 any g 0L G901~
01 F 16+ * 8666 136°9¢ 30'Lg 0 a0 €50 NZLO 60 3ny og 0L 1901~
8L + LLI— * * * w 00G¥ A10 690  NFI 01 sny /g 39 0901~
13 F 63+ # 6163 L68°4¢ 6895 0 d10 6§90 N¥I 01 sny /3 39 6501~
81 F L1— ® * *® * 00L¥ 460 €90  N§¢ 80 3y 0z Ly 8¢0I-
06 + 34— * 798 SI1'¢E G686l 0 q60 190 N8I 60 Sny g ar LG0T~
LT =+ L61— ® * * * 00L¥ q14 050 NOO €0 8ny ¢f 66 9401~
06 + 11— * 0L°€3 G9¥°¢¢ L0°G6 0 dI1¢ 050 NO0O €0 Sny ¢p ¢¢ q¢01-
06 + Lg— # 6966 910°¢¢ 06’3 0 q8¢ S¥0  NOO 60 sny 31 36 ¥aeor-
16 + ¢I+ ® ¥9°66 9¥E ¢¢ ¥L¢E 0 q03 6¥0 S8¢ 10 8ny 6 ! 6401~
06 + L— % ¥9'66 L0G'¢§ G9'F6 0 q0§ 10 S9L 10 Sny ¥ 1 3401

CAHV %) 0 (& 0.) pdaq Suog s #951) "ON ou [T

@ fmeg dwog 1Ep U0 e1g/ardwieg

uonipadxy opo(r woy ssydwes 1938MEg

FABRECAR



T W Linick

348

gl F 181+ * i 0 MO0 SST NI3 L3 1dog 31 68 1301~
ol F 31+ ® * 0 MO0 GS1  N63 1§ 1dag o1 96 8F01-
Sl F g3+ s s« ® 0 MO0 SST  N6F 96 1dog 4, 38 9701~
11 F 0b+ ® * * 0 M30 51 N60 ¥ wdog 85 Sro1-
0L F G2+ - € s 0 MO0 SG1  NS8§ L¥ Sny gz ¥3 6¥01-
6 F b+ i« * * 0 ME0 G6T N9 39 Sny 95 03 FROL-
L F P+ ¥6¥5  15L38 611 0 MO0 66T N¥§ ¥¢ Sny gl ¢l o1~
6 F pLI— * K « * 0003 MS8G PST NOO 6F ny 91 11 1501
6 F9LI— s L3 S65F8 185 1301 MBS ¥ST - NO0O 6F sy 91 1 SHol-
6 *031— * ¢I'Lg  90I'vE 36§ 86¥ MBS ST NO0O 6F Sny g1 1 G601~
11 F 89— * 1895  189°€§ ¢ 013 MBS P NO00 6F 8ny 9f 1 ¥601-
£ F 04+ i 1093 C98°3E 8p'¥ 101 MSSE FST NO0O 6F sny 9[ I 9601~
I ¢S+ i« 98¥3  ¥49°3¢ 6411 0 MS8S FSI NOO 6¥ gy 91 11 1601~
0l F 661— * s« * * FO0p MO0 GST NO0O $F Sy ¢ 6 8601~
0L ¥ 991— 6526 PEE¥S org 866 MO0 S6T  NO00 SF sny ¢ 6 6501
03 * G5l1— " 0L 00F8 96°¢ 006 MO0 S61  NO00 SF Sny g 6 0v01-
13 F 09— * FG0Z  G06'€§ rtal) 005 MO0 GGT  NO0O 6F sny ¢| 6 3601~
¢ F 0§+ s L1093 38€EE 892, 001 MO0 G61  NO0O SF Sny ¢f 6 1601~
gl F ¥+ s 66¥6 1506 e8¢l 0 MO0 6T NOO $F Sny ¢ 6 £601-
01 F ¢81— * 81713 697§ 6F'1 004§ MO0 §61  NT0 6§ Sny p1 ¥ 8301~
91 ¥ 8F1+ " 6663  91LFE 93¥3 0 MO0 GGT NI0 6§ Sny 11 ¥ 1301~
31 F €81+ * * n * 0 MIO G61  NS8F ¢ Sny o 1 9501~

(GARY ) o %) (0.) ydog Suog 1®T (ro61) "ON ou [T

De:Q Lrurpeg dun 93ep uyon eig/ordwieg

uontpadxy «olvpy vs.) woiy sopdures 191EMEIS

¢l 414V ],



349

La Jolla Measurements of Radiocarbon in the Oceans

8 F 6v+ * £ * * 0 MPy LTI NgG¢ ¢§ PO 836 g Yorl1-
n1g OIS wouy apdwes 1a1emesg ()

L F131— * * * * 00S MLS 611 N4GS SI AR ¥ (411 [rsd
L F 06— * i« *« s 00¥ MLS 611 NG SI Ae ¥ SI 13¥1-
L F ¥$8— * * * * 00§ MLY 61T N¢¢ <1 Ley ¥ Cl 0ah1-
L F¥L— * * % * 005 MLS 611 NG¢ 41 fe ¥ ¢l 6L¥I-
L F 88+ * s s s 0 MLG 6IT  NG§ ¢l e ¥ g1 LIV~
L F661— * * * * 00¢ MPT 611 NO00 13 .vmz 1 g Sl¥l-
9 F801— * L8953 LV ¥§ '8 00% MFT 611 NO00 1¢ ABIN [ G 1IvI-
9 F 66— £ 6993 LY ¥6 §6 008 MPL 61T  NOO I3 AR\ [ Y (11§48
L F* 43— * 0393 [ 29 011 003 MPI 611 NO00 13 *S& I g 60%1-
9 F6II+ * 18°%3 {052 0'LT 001 MFI 611 NO0O 13 ABIN T g 80F1-
61 & 96+ * 64638 G0'¥8 6’16 0 MPT 611 N00 13 ABIN [ g LOVI-
8 F 001+ % * * * 0 MPIT 811 N¥y Lo dy 63 0 90¥1-

(GAAY °%) o °%) (D.) pdaqg Buo s | (g961) o\ ou [T

Der® fnuires dwog, 21Bp Uqo) eig/ordweg

uonipadxy pauwyg vy wory sopdwes 13MEIg (V)

PI 419V,



T W Linick

61 F 36+ s 6393 08¥¢ FOIL 0 q0§ 8T NOE 6% BN 03 0LT-11 $391-
8 F g3+ 86'93 39768 Pl 0 q0F 961 NO¥ 1¥ BN 61 191-11 8091~
03 F 05+ # 19°93 FAN LO'0 0 q0SG 3T NOG G BN L] €91-11 €391~
Il §h+ # 86°93 938 gI— 0 q01 061 NO¥ L¥ BN 9] 091-11 3391~
8 F I¥+ * * ¥ 1= 0 A6k 091 NO§ 36 e 01 0G1-11 L091-
33+ 95— * e s 0 qGF 191~ NOO 19~ 1N 8 ¢rI-1I G091~
01 F 38+ i €693 ar'e 'l 0 403 391  NOO 06 IR 8 OFI-11 1391-
8 F 09+ 0693 6F'6¢ 06 0 q00 ¥9T NGV §F BN 9 GG1-11 3091~
01 F 03+ * # * 0 400 891~ NGI §h~ AL (VY 16111 3091-
01 F L8+ ; * i« ¥L 0 q00 GL1  NO§ &b RE N 131-11 0391~
8 F9— * $6'93 $3 68 L'g 0 00 94T NOO €6 42 81 SLII 9091~
91 & 33— s« 6193 0r'gs 81 0 q00 GLT  NGI ¢ [SEE WA 69-11 £091-
8 Fat+ 3593 9I'¢E 1'G 0 q00 L1 NOO LS q ¢1 1911 1091-
03 F 03+ * G993 036§ G0 0 q0§ 29T NOO 69 QA FI 3911 L191-
01 * 35+ * 19'95 0368 gl 0 200 891  NOO ¢ Qg 11 PE-11 6191-
0§ F ¥6+ 6093 068 a6 0 MO0 ¢91  NO0O0 3F SEE B 61-11 G191~
3L F 101+ s 66'63 $6°66 08 0 MO0 91 NO§ §F Q1 1 9111 0191~
6 FI§1+ * 6663 PR 'L 0 MFPO 9T N90 G¥ QI 1 SI-11 3191~
01 F 851+ i« 96'63 0658 Le 0 MO0 69T NOO 8F ue( 1g 60-1T ¥191-
01 F 18+ ¥ 96'43 038 o 0 MFS 991 NSGF 09 ue[ og 90-11 6091-
01 F 131+ « 1663 816 @G 0 MO0 G91  NOO ¥ ue[ 63 10-11 1191~
91 F 0§+ # * « * 0 MOF 84T NOb ¥¢ ue[ g3 00-1L 9191~
6 F 09+ % i * > 0 MO0 GST NO0O 99 uef ¢z 161 ShFI-
6 F G+ s x GG 0 MO0 GST  NOO ¥ ue[ g3 631 §228
6 F 101+ * * 0F 0 MO0 GST NO00 3¢ ue| 3z L3I 86¥1-
6 FE31+ * ® % 54 0 MO0 G561 NO00 0¢ ue( 13 | LEVI-
63 F 801+ * * #* g9 0 MO0 ¢ST NOO 8F ue[ 0z 6L Ehyi-
63 F PEI+ s s ® gL 0 MO0 S6T NO0O 9% uef 61 1371 0F¥1-
3l F 031+ s * N 6> 0 MO0 GST  NO0O F¥ uef 61 61°1 6E¥1-
36 * 815+ s * * 801 0 MO0 ST NOO &b uef gl LTI 9E¥1-
6 F 08+ s s * H 0 MO0 ST NO0O OF ue[ /] GI-1 GeyI-
€6 F 6L+ i s ¥l 0 MO0 SST N00 9¢ ue( 91 111 16F1-
01 = ghI+ # i« * Gol 0 MO0 651  NOO ¥§ ue[ g 601 6Gh1-
6 F L3T+ * s« 81 0 MO0 ST NO00 3§ uef 1 L0°1 SEVI-
6 F 31+ # * x 61 0 MO0 S6T  NO0O 08 ue[ g1 S0°1 3E¥1-
6 F eI+ s * ¢1g 0 MO0 ST NO0O 83 uef g1 €01 081~
01 F 961+ * * i [t 0 MO0 GST  NO00 93 uef 11 10°1 83¥1-

Cnv % .0 %) (0.) wdaq Suo e (9961) ‘ou [T

D@ Larpeg dun, 21Bp U0

G A19V ]

uonpadxy s2707 woy sadwres 191emeds



0

La Jolla Measurements of Radiocarbon in the Oceans

01 F 611+ 0333 635F¢ 6'93 0 M8E §S1 NLF 3l AON 33 61 1661
01 F ¢35+ 881G LL8°6E 1'23 0 MFO €S0 NI0 11 AON 33 3l 9¢61-
91 F F4+ 3 L1163 38h4¢ L9z 0 MZF 491 00 00 any L ¥o61-
S+ g+ * 858 13¥4¢ 6'L3 0 MIT 991 SO0 30 sny 11 9 3961
61 & L9+ # 1665 61F'¢6E €13 0 MZE L91 S0 +0 suy (1 ¢ 1¢61-
LF 381+ * 635 66966 623 0 MIZ L91  S94 €0 sny of ¥ G661+
33 F 89+ LI3g LG9S £'85 0 MET 891 S50 80 any 6 ¢ L1361~
S1F 9L+ * P8 LG 823 0 MLO 691 S00 01 any g Z 8361~
I L6+ # 6165 6L9°6¢ 3.3 0 MLF 691 S00 31 sny g I 6361~
LT F 64+ * L1238 96¢°¢¢ L'1g 0 M8G 0L N AON 11 0 9361~

v 7 10 %) 0. wdoq Suorg 1w (8961) “oN ou [

Der@ furpes dwo g, LP uron e1g/ordweg
uonipadxy xd1g woyy sspduwres wyemesg
/1 F18V],

81 + L§1+ * 6V 36 LOL'¥S §'Lg 0 MO¢ LST NOO ¥3 1dag ¢ 91 SI6l-
¥o F 161+ * 1835 LL8'¥E §93 0 M6¥ LET  NF¥L 93 1dog ¢ S1 1161-
03 F 81+ # 8063 9534 G935 0 MGF LS1  N¥I 83 1dag p1 gl LI6T-
81 + G91+ * §6'35  L81'GE 6'93 0 MO¢ LET  NO00 0§ 1dog 31 51 9161+
¥€ + 051+ 3665 985G 6'¢5 0 MLF LS N60 3§ 1dos §1 3l FI61-
FLF LO1+ 665 09L°6S 303 0 MO¢ LET NOO 0F 1dag g1 8 2161~
§IF 131+ * 9IFE  G9T°ES 6'91 0 MO¢ LST  NO0O gF 1dag 31 L 8I61-
§1F 081+ 69¥3  9F0'EE b1 0 MZ0 8¢ NOO ¥ 1dog g1 9 0361+
§1F 951+ * 89+5  69¢°3§ g3l 0 MB0 86T N9¢ ¥ dog 11 ¥ 6161-
L1 F L6+ 119z L30¥8 901 0 MOS LT NO0Z §¢ wdag 01 [ 1381-

(2R 7 o 7) (0. wdaq Suog 1w (8961) "ON ou [

@ {urpeg duny, 1Ep U0 vlg/ordweg

6089 2SI puofpry §§ woay sopdwes 1oremesg

9 d14dv ],



T W Linick

G F 861+ ® £ i< kS 0 MPY LIT  NGS 6§ 424 06 14 661~
IB1d OIS wWwodaj wEEmm 191eMEedg Amv
L F 841+ * * 04L'v6 £ 0 MO0 380 S10 0§ R34 LS $G 9105-
11+ L.+ * * G0T'¥§ £ 0 MST 160 Sy 8% o1 11 36 6L61-
9 F 1+ * El (13 I 2Y £ 0 MOF 060 S0G 14 qo1 0l 13 861~
61 F 16+ * E3 106°v6 £ 0 MO0 060 SG6 ¥4 qod 6 05 LL61-
8 F 6o+ * * 861'F8 [y 0 MEY 980 S00 8¢ Qo1 1 61 9L61-
8 F LI+ * # 6G1¥6 * 0 MOS 380 S0 6¢ REX G 81 GL61-
8 F &6+ * * 891'F¢ E] 0 MO 6L0 ¢ 09 uef 0g Ll YLO1-
T+ 65+ e £ CII'vE £ 0 MaGS TL0 Sal 9¢ zmh 83 91 ¢106-
¥6 =+ 11+ E3 * LITVE £ 0 MO0G 990 S00 8¢ :a_, 4 a1 ¥106-
9 F 66— * * 688°66 * 0 MO0 $90 S00 09 :m_. G ! 661~
6 + 86— B3 3 86666 B 0 MO0 390 S¢G 69 uef 03 61 1661-
(6961)

L F ¢FI+ * * 4 Ey 0 MO0 160 S¢0 45 29 46 Gl 6861~
6 F 86+ £ < 8.18°¢¢ 0 MIG 960 S00 05 2 ¥¢ 11 a861-
6 F+ 9L+ * 3 8¢0'96 0 ML 001 SO0 91 22 65 0l 0861-
8 F 4¢ S s orLag 0 MOg F01 SO0 61 20 0% 6 $861-
Sl F 96+ s« B ES 0 MO§ 80T S00 80 (0 61 8 §L61-
L F 16+ E s * 0 MIY 601 S00 ¥0 22 81 L GL6T-
S F b+ * 3 # 0 MET TIT 00 00 2 91 9 .61~
8 F 98+ s B B3 0 MLG TIT NO00O ¥0 P <1 g 0L61-
LI + G6+ * * B 0 MI¥ Gl NO00O 80 20 vl 4 6961
L F G+ * s« B 0 MPG €I1 NO00 3l 20 ¥I | 8961-
11 F 901+ * £l * 0 MLO P11 NO0O 91 20 sl 4 L£961-
L F 8al+ * B % 0 MOS FIT NO00 05 22 ¢l 1 9961-

CAV 7 0 %) O.) ndaq Buo '] (8961) "ON ou [T

D)o@ f{urpeg dwo . o1Ep U[on ei1g/ordweg

uontpadxy o.onbig wouy sopdures 1v1emedg (V)
QI 414V ],



La Jolla Measurements of Radiocarbon in the Oceans

0L + 091+ * 816 PLOFE 1’64 0 dqer ¥l NG 81 o::—. 1 L1 GL0G"
6 F P8I+ * €063 666’76 066 0 q456 6¥1  Ng¢ 61 aun[ 1g 91 1L08-
Ol + 81+ : 0163 £¥0°66 1'68 0 ALy ¢¥l  N¥I I8 v::h 0% ¢ 6908-
ST+ 0L1+ * 1065 }66'%$ 1’68 0 q46¢ a1 N6G 66 oun[ 61 i 4908-
§1 + 961+ * 8168 GPve G'¥e 0 q86 ¥l NO¢ 93 aun[ gp 6L §906~
0l + ¥03+ * 466 16¥'¥6 0638 0 a61 6F1  NI1G 86 oun[ /1 ol 906"
T+ 0FI+ * 64°65 §69'F6 §'6G 0 q60 OFT  N90 06 sunf 91 11 9¢038-
L %+ 89+ * §4°36 110°¢¢ L'13g 0 MLT 0¥I  N8Z ¥#0 dy 63 0L GG0G"
6 F+ 001+ # 0083 018'¥6 g'le 0 MGG 0Pl NL¥V L0 dy pg 6 $408-
9 FE¢8+ # ¥ 68 POV ¥e 193 0 M3@g 0¥FI  Ng¢ 60 dy §g 8 970G
0T + %9+ * G¥'3a YI0'¥6 L1'¢g 0 MEG 0¥ NP0 gl udy ¢3 L §¥08-
L Forl+ * 16'65 G81°¥6 <'¥3 0 MIE OFT  NOO ¥I dy 03 9 1¥03-
Sl + L¥1+ * §9'68 0616 066 0 MIG 661  N9¢ LI dy 61 g 8606"
01 + 841+ * JA0N ¢ SI9FS §'16 0 ME3 0FT  NOI 08 dy 11 i 9608-
Gl F 841+ * 9I'¥3 LOLFE <18 0 MLY 661  NO0¢ 63 dy 91 4 ¢605"
Il + 691+ < 80'¢3 805'¢¢ a6l 0 MPE 661  N6I 83 dy f1 I 1605-

v %) "o 2) 0. wdea Suo w] (6961) oN ou [

Anurpeg dwoag, 21ep ufo) v1g, orduteg

61 TT9V ],

uonipadxy uvog woay sopdures 11eMELg



T W Linick

354

6 + 61+ £ 13¥%G 186°66 06l 0 MIT 81T  N¢GI 63 sunf( g1 L 606"
06 + 881+ * 01'¥s LG TS <06 0 Ma0 811 NI10 €3 aun{ |1 9 §606"
8 + I¢I+ s GL'65 0L9F6 966 0 MIT 8IT Nv0 16 aunf [ q 6605-
0l + 651+ 7963 Gov'¥8 §'63 0 MEG 811 NO0O 61 oun{ ¢ i 8805~
6 + ¥él+ 3666 11y ¥¢ 0¥é 0 M6§ 8TT NP0 LI aun{ o[ 13 6806
Ol =+ 601+ B 96°66 646¥¢ 8% 0 MGG 81T NGO <1 oun[ ¢ G 0806
L F P01+ B L0'66 §40'¥§ 696 0 MLL 611 N6y 11 oun( g I 1106

7V 7 o ') (D.) pdaq Suop w (6961) ON ou [

Dl LHwreg dwop, 23EP U0 e1g/ordweg
uonipadxyy uodn.iq wouay sapdwes 1312Meag
1g a1av T,

0l + 661+ % i a8L4¢ # 0 MO0 44T SYO ¥6 PO ¢ 36 113"
98 + L6+ # i F98°¢¢ £ 0 MI0 441 S10 66 PO 3 13 §616
0l = L1+ s 088°¢8 0 MI10 <1 S66 81 PO I 06 6613
0l = 1gl+ £ 166 0 MO0 4¢T S§6 <1 1dog g 6l 1616
L1 *F 66+ B 396 E 0 MO0 ¢¢T Sa0 61 1dog 0g 81 9616”
81 F ¥ol+ £ 936" * 0 MEO ¢4l S90 1T 1dog 63 L1 L1616
8 F P+ 6l 0 Ma0 ¢¢I S¥I1 60 1dag 63 91 69¢6-
8 F 8+ 668§ 0 MEO 64T S60 L0 1dog g3 ql 6165
8 F 8F+ 868 * 0 M30 961 $3§ 60 1oy 83 ¥l 1163
01 F Gh+ L3¢ * 0 M6S FSL S20 $0 wddg 1z g1 6513
8 T ILp+ s 01348 % 0 MS8E FST SHO 10 1dos 93 3l 0183
6 F L4+ * % 966'¥6 0 MEO <4l NPve 10 1dog 63 I ov1g-
91 + ¥4+ # * 0I8%¢ 0 MLS ¥ST N6F 90 1dag 3 01 L11G-
06 F 6%+ * s 096'¥§ 0 MES P41 NRB¢ L0 1dag ¢z 6 Y113~
LT + 961+ * ES GL9°6¢ 0 M0 ST NO0O sl 1dag 33 L 8015
0L * 601+ e £ 8YEF6 £ 0 M6G P4I N6I 61 1dag zg 9 9013~
6 F L91+ £ * LIV'VE * 0 MO0 <¢T Ngy <1 1dag 13 g 015"
1T+ 091+ S s 684'F§ * 0 MBE G¢T N8¢ L1 1dag 03 14 YO15-
¥1 =+ 1¥1+ * B raZUNy B3 0 ME3 9¢1 NO0§ ¥¢ 1dag o1 [ 013
SI ¥ 133+ * 1663 01198 §cs 0 MIF 661 N83 93 adag o1 3 1013
03 = 691+ % 6965 2616S §¥3 0 MOZ 61 N§Z 83 1dag 2 I $L0-

ARy C7) o % (D.) mdag Suor e (6961) “oN ‘ou [

o Y Lturfeg dwo g, 21ep uron e1g/ordweg

uonipadxy 77 xvwyy woday sapduwes 121EMEIg
0g 419V L,



piep)

35
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