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Glossary of Terms

Archived Sample

A sample saved for 1l * analylsis in order to provide information on stability of
stored samples or of analytical methods. Archived samples extracted at different
times from natural-air secondary standards have been analyzed together to ascer-

tain the stability of the standards.
Calibration

Standardization, absolute or relative, or of a measurement system.
Cryogenic Extraction

Method of passing air through a very low temperture trap (cooled with liquid
nitrogen) to separate the condensable gases, including CO,, N,O, and H,O, from
the non-condensable gases, primarily nitrogen, oxygen and argon. Further
transfers between traps cooled with dry ice (solid CO,) and liquid nitrogen

remove water from the remaining CO, and N,O.

Correction

Adjustment applied to mass spectrometer measurement to improve accuracy, e.g;,
application of calibration results. The following three corrections are applied to
isotopic data:
Craig Correction The ion correction to account for the contribution of the
isotope 0 to __asu_._.s by mass spectrometry, as formulated by H.
Craig [Craig, 1957; Clark and Fritz, 1997, pp. 15,16].
NBS Correction Correction of results to agree with the assigned values of
standards from the National Institute of Science and Technology (Formerly
National Bureau of Standards). A calibration equation is determined from a
linear fit of calibration measurements of three NBS standards, Nos. 16, 17

and 19.
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Daily Correction An additive correction determined from the daily results

of stable secondary standards in comparison to their assigned values.

Drift

Change with time of a measurement system, usually implying a sys natic
change in one direction. In particular, change with time of mass spectrometric
measurements of stable secondary standards.
Differential Drift A consistent change in the differences between mass
spectrometer measurements of natural-air secondary standards (containing

N,0) and pure-CO, secondary standards.

Extraction Line

Fill

Glass vacuum system used to perform cryogenic extractions of natural-air sam-
ples and of natural-air secondary standards.
Manual Extration Line Original system (used from 1978 until 1998) with
manually operated glass stopcocks. Nearly 100% of each air sample was
extracted.
Automated Extraction Line New system (used from 1997 to the present)
equipped with programmed pneumatically operated stopcocks, automated
liquid nitrogen trap, and electric fuser to seal flame-off tubes. Samples are

not extracted below a pressure of z___-oximately 200 torr.

Set of CO, extractions of atmospheric secondary standards. Reference is to the
filling of six five-liter flasks at one time with natural air from a high pressure gas
cylinder in which the standard is stored. Each flask is then extracted separately
following the same procedure for extracting CO, from natural-air samples. A
single fill number is assigned to eighteen extractions of atmospheric secondary

standards, six from each of the three standards.



Flame-off Tube

A borosilicate-glass ampoule used to store CO, extracted from air, seawater, or a
standard. It is made of a 1/4" O.D. medium-wall tube 5-10 cm in length, with
the open end flame-sealed after the sample has been frozen into the tube under

vacuum.
Isotopic Ratio

In general, the ratio of the rare stable isotope to the more common one. For
CO,, 13¢5 natural abundance is 1.1% and 18O, 0.2%.
BC/12C General term for the stable isotopic ratio of 13C.
180/160 General term for the stable isotopic ratio of 80.
845/44 The mass ratio of 45 to 44 expressed as a "reduced" ratio, relative
to the machine standard.
846/44 The mass ratio of 46 to 44 expressed as a "reduced" ratio, relative
to the machine standard.
313C The "reduced isotopic ratio" of 3¢, the relative variation in 1*C/!2C

from that of the carbonate standard "PDB," as given by the formula:
813C = (R/R,~1)*1000

where R denotes the 13C/12C of the sample, and R, the Bc/12C of the
standard, assigned as 0.0112372 [Craig,1957]. The S13¢C is expressed in
"per mil PDB" (7, PDB).

380 The "reduced isotopic ratio" of 80 in the CO,, formulated in the
same way as the 813C. The '80/!1°0 of the standard, PDB, has been
assigned as 0.002079 [op. cit.].

Merge

Adjust the isotopic ratio of a standard to that of another standard so that

both sets of measurements may be averaged together for calibration
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purposes. Merging is done by applying an offset between the two standards
obtained by averaging a number of differences between the standards when
analyzed on the same day, or by applying a fit (usually linear) of one stan-

dard data set versus another.
Mole Fraction [X]

The concentration (symbol "X") calculated from manometric measurements
of reference gases, or from infrared measurements calibrated manometri-

cally. Also termed a "mixing ratio," a dimensionless quantity.

Natural Air
Air samples collected directly from the atmosphere, éither léw—pressure (ca.
one atrﬁosphere) samples collected in glass flasks, or high-pressure stan-
dards pumped into gas cylinders.

NBS Standard
Standard for stable isotopic measurements, provided by the National Insti-
tute of Standards and Technology, with assigned *C/!?C and 180/1%0
ratios (relative to PDB). In particular, the gaseous standards NBS 16 and
NBS 17, and the carbonate standard, NBS 19.

Offset

Average difference in 3C/!?C and 180/160 ratios between mass spec-
trometric measurements of two stable secondary standards, used to merge

the two data sets into one.
PDB

"Pee Dee Belemnite," a carbonate from a particular fossil formation used as
the standard for 3C/?C and associated '30/1°0 measurements. By
definition, its 813C and 880 are equal to zero. Although the standard

material no longer exists, NBS 19 was calibrated against it.



(Sample) Standard Deviation [s;]

Statistical quantity that estimates the dispersion, or imprecision, of a set of
measurements, assuming the normal law of error. For a set of repeat meas-
urements, the equation used to calculate s; is as follows:

/)
>d;?

(n-1)

i

where d; is the difference of an individual measurement from the mean of

n measurements.
Secondary Standard

A gas with stable Be/12¢ and 80/'%0 ratios in its CO,, and that is
analyzed along with natural samples as a daily reference. Values of §13C
and 8§'%0 are assigned relative to NBS standards. Assignments of two stan-
dards may be related by sets of measurements made on the same days,
using average offsets.

Atmospheric Secondary Standard Natural-air standard compressed in
high-pressure cylinders. Aliquots are removed and the CO, (and N,0)
extracted for mass spectrometric measurement. An atmospheric secondary
standard may alternatively be a bulk sample of CO, (with N,O) that had
been extracted continuously from a large amount of air, e. g. one high-
pressure cylinder of natural air.

Oceanic Secondary Standard Pure CO, standard (without N,O) derived
from carbonate or the like. These standards may exist as bulk standards

(e. g. GS19, GS20) or as a set of flame-off tubes (e. g. GEA4).
Stable Isotope

A long-lived (non-radioactive) naturally-occurring isotope measured by

analysis in a mass spectrometer. Here we refer to the stable isotopes I2c,



13C, 160’ and 180.
Term

Additive correction for daily 813C and 8'%0 measurements derived from
relative performance of secondary standards analyzed during the day.

Air Term Refers to daily correction applied to isotopic ratios measured in
natural-air samples.

Sea Term Refers to daily correction applied to isotopic ratios measured in

natural sea water samples.
Working Reference Standard

Reference standard installed on one inlet of a dual-inlet stable-isotope mass
spectrometer. A measurement of a sample (unknown or standard) consists
of a number of comparisons between it and the working or "machine" stan-
dard. The instrument software will calculate the 83C and §'%0 of an
unknown with reference to the assigned values of the machine reference

standard, in 7, PDB.



Introduction

Stable isotopic measurements for 3C/12C and 180/%60 at global sampling sites
have been carried out by Dr. C.D. Keeling at Scripps Institution of Oceanography
(SIO) since 1978. These isotopic measurements complement the continuing global
atmospheric and oceanic CO, measurements initiated by Dr. Keeling in 1958. The
isotopic program began as a joint project between Dr. Keeling and Dr. Willem Mook
at the Centrum voor Isotopen Onderzeok (CIO) at the University of Groningen, The
Netherlands, and continued for fourteen years. Beginning in 1992 the Scripps isotopic
program became a joint project with Dr. Martin Wahlen, also of SIO. This report will
describe the methodology of calibrating and combining the isotopic data sets from the
two joint projects. We will identify the Mook data set as "CIO" and as "Mook" and
the Wahlen data set as "SIO" and as "Wahlen."

During the fourteen-year relationship with CIO, cryogenically extracted CO, sam-
ples were shipped to Dr. Mook at the University of Groningen, and were analyzed
using two VG Instrument Inc. Sira mass spectrometers. Final results were calculated
and reported back to Dr. Keeling, leaving details of mass spectrometer performance
and calibration methods up to Dr. Mook. Since 1992 we have performed the analyses
ourselves at SIO using Dr. Wahlen’s VG Prism II dual-inlet stable isotope ratio mass
spectrometer, and have been directly involved in the calibration process. We have
calibrated the VG Prism II against several internationally accepted NBS standards, and
_have characterized and developed a daily correction scheme based on the performance
of six secondary standards for both 3C/'2C and 80/'°0. We report here the daily
correction scheme for measurements on the VG Prism II mass spectrometer from April

1992 to November 1996.

In order to combine the CIO data set and the SIO data set, a relationship between
the two had to be determined based on the performance of duplicate samples analyzed

at both locations. Samples of CO, cryogenically extracted from natural air contain
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N,O (approximately 0.1%), while samples extracted from sea water samples contain
only trace amounts of N,O (.001%). The two types of samples were considered

separately for the comparison between the CIO and SIO data sets.

The symbol 8'3C is used to refer to the "reduced isotopic ratio," the relative vari-
ation in '3C/!2C isotopic ratio from that of the carbonate standard "PDB", as given by

the formula:
813C = (R/Rg—1) * 1000

where R denotes the 13C/12C of the sample, and Rg the Bc/2¢ of the standard,
assigned as 0.0112372 [Craig, 1957]. The 813C is expressed in "per mil PDB" (sym-
bol, 7,, PDB).

The symbol 8180 in the same way is used to refer to the relative variation in

130,160 jsotopic ratio from that of the standard "PDB."

NBS Calibration of the Wahlen VG Prism II Mass Spectrometer

In early 1994, Dr. Wahlen used three NBS standards (NBS16, NBS17 and
NBS19) to calibrate his VG Prism II mass spectrometer. NBS16 and NBS17 are pure
carbon dioxide, and do not require preparation. NBS19, a limestone, is reacted at
25.0°C with 100% phosphoric acid (H3PO,) to evolve carbon dioxide gas. In
December of 1993, six batches of NBS19 were prepared by Bruce Deck. All batches
were stored in 100 cc glass flasks with o-ring stopcocks. Four of the batches (2, 3, 5
and 6) were used for the 1994 calibration, along with NBS16 and NBS17. All NBS
standards were run against the "machine" working reference standard MW1 in January
and February, 1994. Linear calibration equations relating the measured mass spec-

trometer data to the assigned NBS values of the standards were found.
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We routinely refer to "measured values" of 83C and 8'30 as those after applica-
tion of the ion, or Craig, correction [Craig, 1957; Clark and Fritz, 1997, pp. 15,16].
This correction converts the measurements of 845/44 and 846/44 mass ratios
("reduced” or relative ratios, as described above) made on the mass spectrometer to
813C and §!%0, accounting for the contribution of the isotope 170 to the measured
845/44 and 546/44 mass ratios. All of these quantities are expressed in the units 7,
PDB. The NBS calibration properly must be made using the 345/44 and 846/44

ratios.

Table A(1) lists the data used in the 1994 calibration. The measured values of
845/44 and 846/44 were first averaged for each NBS standard. The three pairs of data
were then fit using least squares to obtain linear equations relating the measured
045/44 and 646/44 values to the assigned values of the NBS standards. Figure 1
displays the data and the fit line, in the form of a difference plot. The following three
steps detail the application of the Craig correction and the 1994 NBS calibration to

measured data:

1. Remove the Craig correction:
845/44 = (83Cppy, + 0.0338 * §'%0,,;, )/ 1.0676

846/44 = ( 8'%0 5 + 0.0021 * 8°Cppyy, )/ 1.001

2. Apply the 3-point NBS correction (1994):
045/44’ = (1 0.995034 * 345/44 ) + 0.05901

846/44" = ( 1.00758 * 846/44 ) + 0.21137
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Figure 1. 1994 NBS 3-point calibration of VG Prism II mass spectrometer. NBS standards 16, 17 and 19
were analyzed on 12 January, 19 and 20 January, and 9 and 10 February, 1994. The measured values are
plotted versus the measured values minus the NBS assigned values (without Craig correction). The
plotted lines are linear fits of the average values of the data for each NBS standard. (a) is a plot of the
845/44 data and (b) is a plot of the 846/44 data for the same analyses. Data are from Table Al.



3. Re-apply the Craig correction:
813C o = ((1.0676 * 545/44’) — (0.0338338 * §46/44))/0.99992902

8180 o = ((1.001 * 846/44%) — (0.00224196 * 845/44’)) /0.99992902

In Table A(2) the 1994 NBS calibration equation is applied to the calibration
data. Averages of the fully corrected data are listed, along with the daily corrections
for each measurement (described later in this report). Comparison of the averages to
the assigned 81°C and 8'80 values in Table A(1) shows that the 81C values agree to
within 0.017, PDB and the §'80 values to within 0.067%, PDB.

In 1996 three fresh batches of NBS19 (numbers 7, 8, 9) were prepared by Bruce
Deck. All six secondary standards were run along with batches 7 and 9 of NBS19
against the reference standard MW1 on 9, 13, and 14 February 1996. The corrected
data for these 1996 measurements, reported in Tables B(1) to B(3), confirmed that the
six secondary standards had not drifted or changed over time, and verified that the

1994 NBS calibration had not changed significantly.

The working reference standard MW1 was generated by expanding gas from a
cylinder containing grade 4 (99.99% purity) liquid carbon dioxide (Airco Industrial
Gases) into a very clean CC size (ca. 27 liter) aluminum cylinder. This cylinder was
filled to ca. 2 atmospheres in 1989 and 1-liter aliquots withdrawn and cross- calibrated
with itself (so-callc;d "zero enrichment" runs), NBS19, NBS16, NBS17, and the CO,

secondary standards when needed.

The composition of the working reference standard MW1 is:

845/44 = ~ 40.5997, PDB
3BC = - 42.405

846/44 = — 27.828

8180 =-27.767



Description of Secondary Standards

In order to monitor the daily performance of the mass spectrometer, we measure
secondary standards along with the unknown samples extracted from atmospheric and

ocean water samples.

There are two types of secondary standards. The "atmospheric" secondary stan-
dards consist of three high pressure cylinders of compressed natural air. Samples of
CO, gas cryogenically extracted from these cylinders contain approximately 0.1% N,O
gas (typical of natural air). CO, and N,O have the same average molecular weght
(44.01) and the same basic mass numbers (44, the most prevalent, as well as 45 and
46), and thus cannot be distinguised by mass spectrometry. Their physical properties
are so similar that the cryogenic extraction of natural-air samples cannot separate the
gases, and the extractions thus contain both species. The concentrations of N,O in the
three atmospheric standards have been determined using gas chromatography by
Frederick van Woy of Ray Weiss’ research group at SIO to be approximately 312
parts per billion by volume. The three "oceanic” secondary standards are pure CO,
gases which contain only trace amounts of N,O, and are used to assess the perfor-

mance of the mass spectrometer for CO, samples extracted from sea water samples.

Atmospheric Secondary Standards. In March of 1991 three steel high pressure
gas cylinders were filled at SIO with natural air. Cylinders 39382, 75635 and 75859
were designated for use as atmospheric secondary standards for the SIO isotopic pro-
gram. The mole fraction of CO, in each of these standards has been determined by

repeated infrared analysis, as summarized in the following table:
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Atmospheric Secondary Standards

Mole Fraction CO, ("Xgo")

Cylinder No. (ppm)
39382 360.27
75635 361.96
75859 360.20

Each month, a set of standards (referred to as a "Fill") was extracted from these three
cylinders. Six 5-liter glass flasks were filled simultaneously to % atmosphere pressure
with gas from each of the cylinders. The air in each of thcéc six flasks was extracted
separately using the same cryogenic technique employed for regular atmospheric sam-
ples. This process was repeated for each of the three cylinders resulting in 18 samples
of CO, gas (six from each cylinder), each about 1 cc. in size. The extracted CO, sam-
ples were routinely contained in %" O.D. Pyrex glass tubes of approximately 10 cm
length that have been flame-sealed. We designate these containers "flame-off tubes."
Each set of 18 samples was assigned a fill number in order to track the chronology of
extractions. Table C lists the measurements of atmospheric secondary standards by fill
number. The 8!3C and 8'30 values listed in the table are measured machine values,
with only the Craig correction applied. One tube from each group of six flame-off
tubes was archived for later use; for example, samples can be analyzed at later dates to

check the stability of the three air standards over time.

Samples of the three atmospheric secondary standards were sent to CIO and
analyzed there from June 1991 to January 1993. Approximately 18 tubes of each stan-
dard were analyzed at CIO; these data were used to determine the calibration offset
between CIO and SIO atmospheric isotopic data. The atmospheric secondary standards
have been run more frequently on the Wahlen VG Prism II mass spectrometer. The

a' age of approximately 160 measurements for each standard, through April 19, 1996,



was used for the comparison with CIO.

Oceanic Secondary Standards. The presence of N,O in atmospheric samples
interferes with 8'3C analysis and must be corrected for. It is important to have a suite
of secondary standards which can be used to characterize the —1ss spectrometer’s
response to both atmospheric (with N,O) and oceanic (without N,O) samples. In June
of 1992 two pure CO, standards were purchased from Dr. Mook at CIO for use as
oceanic secondary standards. GS19 and GS20 arrived at SIO in 0.5 liter stainless-steel

flasks with double Nupro-valves, filled to 2 atmospheres pressure.

Prior to purchasing GS19 and GS20, we attempted to use aqueous sodium bicar-
bonate (NaHCO;) standards made up in batches of 20 to 50 liters for use as working
titration alkalinity standards. Each batch provided about 10 samples for isotopic cali-
bration purposes. Extractions of CO, gas from three batches of these bicarbonates
were analyzed at both CIO and SIO. Approximately ten samples each from bicarbonate
batches 15, 16 and 18 provided information about the relationship between CIO and
SIO data. Other bicarbonate standards have been analyzed on the SIO VG Prism II
only. Each batch has a different d13c signature, which makes it difficult to use these
samples as long-term checks on the system. The measurements of bicarbonate stan-

dards exhibit daily variations similar to those of the GS19 and GS20 standards.

A third type of oceanic standard was prepared in October of 1995 by Guy
Emanuele. Approximately 20 grams of NaHCO; was acidified under vacuum with
40% H;PO, to evolve carbon dioxide gas. This gas (known as GEA4) was collected
and dried, and then stored in a 5-liter glass flask. Aliquots of 1-2 cc of CO, from this
flask have been put into more than 1500 flame-off tubes for use as daily secondary
standards. GEA4 standards have been run daily on the VG Prism II since October of
1995, and exhibit daily variations similar to GS19 and GS20.
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Daily Correction Scheme for SIO Measurements on VG Prism II Mass Spectrom-

eter

The behavior of the six secondary standards, three atmospheric (cylinder numbers
39382, 75635, 75859) and three oceanic (GS19, GS20, GEA4), was used to determine
daily corrections for the performance of the mass spectrometer. All data used for the
determinations have first been NBS corrected according to the three-point 1994 cali-
bration. Corrections for N,O have not been applied to the secondary standard data

discussed here.

All of the measurements at SIO of secondary standards are listed in chronological
order in Table D, separated by week number. This table includes the measured (and

Craig-corrected) 81°C and §'%0 values and also the NBS-corrected values.

Table E is a summary of the suite of six secondary standards, along with other
standards. The "Experimental" values of 8!°C and 830 listed on the right side of the
table are the mean values of these standards determined by measurements made in the
Wahlen laboratory throughout the period of this report. These measurements have
been completely corrected according to the scheme presented in this report. The sam-
ple standard deviation of an individual measurement, s, is listed for each standard, as

calculated from N measurements.

It is apparent from time-series plots of the measured 813C and 8'%0 of the secon-
dary standards (Figures 2 and 3), that the VG Prism II drifts to lighter (more negative)
values with time. The drift in 8!3C is approximately —0.09%, / year for atmospheric
standards, and approximately —0.057,, / year for oceanic standards. We can characterize
this drift, and thus correct for it, by using the daily offset of our six secondary stan-

dards from their assigned values, relative to the 1994 NBS calibration.

The correction scheme described in the following pages, although focused on
813C, is identical for both 8§13C and §180. Assigned values, offsets, and daily correc-

tion terms have been calculated in the same way for both isotopes from the san data
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Figure 2. NBS corrected 8!3C measurements of secondary standards. Data are plotted versus
date of analysis on VG Prism II mass spectrometer. (a), (b), (¢) are natural air ("atmospheric")
standards stored in high pressure cylinders. Extractions of gas containing 99.9% CO, and 0.1%
N,O were analyzed. (d), (e), (f) are pure CO, gas ("oceanic") standards. GS19 and GS20 are
stored in 0.5 liter stainless steel flasks, and GEA4 samples are stored in glass flame-off tubes.
Data are from Table D.
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Figure 3. NBS corrected 820 measurements
Figure 2. Data are from Table D.
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of secondary standards. Data are plotted as in
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Decimal Year in format YY.xxxxx (xxxxx is Julian day + 365.25)

The slopes for the two periods were found to be very close, i.e. the difference in
the rates of drift for 8'3C between atmospheric and oceanic standards remained the

same before and after the valve change.

Using the offsets between like standards and the differential drift between the two
sets of unlike standards, all secondary standard data were merged to produce two data
sets, one with the standards adjusted to the atmospheric standard 39382 and the other

adjusted to the oceanic standard GS19 (see Table D and Figures 10 and 11).

The detailed procedure for merging data is as follows: 1) To merge an atmos-
pheric secondary standard relative to 39382 (Figure 10), the average offset from 39382
on Table F is added to the (NBS-corrected) value; 2) To merge an oceanic secondary
standard relative to 39382 (Figure 10), the average offset from GS19 on Table F is
added and then the differential drift equation (Table G) is applied; 3) To merge an
oceanic secondary standard relative to GS19 (Figure 11), the average offset from GS19
on Table F is added; 4) To merge an atmospheric secondary standard relative to GS19
(Figure 11), the average offset from 39382 on Table F is added and then the differen-
tial drift equation (Table G) is applied.

Determination of Assigned NBS-Corrected Values for Secondary Standards.
Both GS19 and GS20 were measured during the NBS calibrations made in 1994. We
decided to reference the NBS assignment of all secondary standards to GS19. In order
to increase the number of GS19 measurements from two to four, the two GS20 meas-
urements were adjusted to GS19 using the average offset over the five year period (in
Table F). The four measurements were then averaged to calculate the assigned value
for GS19 determined by the 1994 NBS calibration. This calculation is shown in Table
H. The assigned values for GS20 and GEA4 were calculated using their average
offsets from GS19 for the five year period, shown in Table F and plotted in Figures 4






(a) 313C of Merged Standards relative to GS19

uuuuuuuuuuu [Ty 7 T roro7T — R TT T T[T VT T rr T TT

=
w
T

4
>

513C (%o PDB)
4
wun

'7-8 Fevvnviiney Do es a1y Lo sy 0 aa a0y | A W W 1o a1 E
92 93 94 95 96

Analysis Date

(b) 3180 of Merged Standards relative to GS19
07 g T T T T

paaalsasnanats

0.5E

5180 (%0 PDB)

Analysis Date

Figure 11. Merged secondary standard data relative to GS19. Data for oceanic standards GS20 and
GEAA4 have been adjusted to GS19 using the average offsets. Data for atmospheric standards 39382,
75635, and 75859 have been adjusted to GS19 using average offsets and the differential drift
relationship between oceanic and atmospheric standards. (a) is a plot of 8!13C data and (b) is a plot
of the 8180 data for the same analyses, versus analysis date. Open circles denote atmospheric
standards and asterisks, oceanic standards.
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and 5. For the GEA4 assignment, GS19 and GS20 were combined to increase the

number of data comparisons.

The assignment of NBS-derived values to the atmospheric secondary standards
made use of the differential drift relationship between the atmospheric and oceanic
secondary standards. The linear differential drift equation between all the atmospheric
standard values adjusted to 39382, and the GS19 and GS20 data adjusted to GS19
(Figures 8 and 9), was evaluated on the dates of the 1994 NBS calibration to obtain
the assigned value for 39382. This calculation is shown in Table I. The assigned
values for standards 75635 and 75859 were then calculated from their average offsets
from 39382 over the five year period, as shown in Table F. Table E summarizes the
assigned values and average offsets for all of the standards. The close agreement of
the "Experimental” values on t"- right side of Table E with the assigned values on the
left side confirms that the offsets and differential drift used to assign the 8'°C and
3130 of the secondary standards are consistent. The assignments are determined from

far fewer data than in the entire "Experimental” data sets (see Table F).

The assigned values for NBS standards are as listed in Coplen et al. [1983].

Determination of Daily Corrections for Atmospheric and Oceanic Data.
Daily correction terms were calculated based on the average difference of all secon-
dary standards run on any given day from their assigned 1994 NBS calibration values.
The six standards were adjusted to atmospheric standard 39382 in order to calculate
atmospheric correction terms, and to GS19 in order to calculate oceanic correction
terms. These merged data sets are plotted versus time in Figures 10 and 11. The cir-
cles represent air standards and the asterisks, oceanic standards. The terms in each
data set are defined as the differences between the measured values (NBS-corrected
and adjusted (merged)) and the respective assigned values, 39382 for atmospheric and
GS19 for oceanic measurements. For each standard measurement, the adjustment and

calculated correction term are listed in Table D.
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Daily averages of all correction terms in these tables were calculated to create a
look-up table including every analysis date along with the corresponding 8'3C and
5180 term for that day (Table J, with both atmospheric and oceanic correction terms).
These daily terms were then added to the NBS-corrected value of a sample measured
on any given day to determine its final value. Atmospheric samples finally must be
corrected for N,O (see page 31). The N,O correction for 8'°C is approximately

+0.27.,, and the 8180 correction is approximately +0.37,, for natural air.

Samples were routinely analyzed on a weekly basis, as the reference cell was
freshly filled with reference standard MW1 each week. Samples were usually
analyzed on two consecutive days each week. Table D lists the merged standard data.
A week number has been assigned to each standard in order to group the data accord-
ing to reference gas fills. For ex...ple, Week No. 1 corresponds to 3 April 1992 and
Week No. 161 corresponds to 24, 25 September 1996. During three weekly periods,
Nos. 3, 7, and 14, no standards were run. For those weeks, the average weekly terms
for the previous and following weeks were averaged to fill in the missing terms. Dur-
ing some weekly periods with standard runs, there were 20 analysis dates on which no
standards were run. If standards were run on days adjacent to the missing dates (i.e.

within the same week) then the average weekly term was used to fill in for the missing
t.....s (Table J).

Finally, after an inspection of the entire secondary standard record, as well as sta-
tion data, a total of fourteen standard measurements were declared to be outliers and
were flagged. Details are given in Table K. These outliers were found in the §3C
record. The 8'%0 record was not inspected separately for outliers, although the 5180
values for the flagged §!3C measurements were also flagged. Neither 813C nor 5180

from flagged data were used in the calculation of daily correction terms.
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The above methodology gives a correction term for each analysis day. We con-
sidered calculating a weekly term instead, averaging all the daily terms within a week.
Inspection of the correction term plots, both daily and weekly, showed that the daily
term method did a better job of characterizing the behavior of the VG Prism IT mass

spectrometer.

Figures 12 and 13 are plots of the final daily and weekly correction terms for
atmospheric data ("Air terms") and for oceanic data ("Sea terms"). Figures 14 and 15
show the daily-corrected data for each of the six standards. It is clear that the correc-

tion scheme has removed the drift feature from the data.

Long-Term Stability of Atmospheric Standards

The atmospheric secondary standards, consisting of natural-air gases stored in
high pressure cylinders, have been in use since March, 1991. During this period of
use, samples of CO, gas extracted from the standards have been archived in order to
check for stability at later times. These archived samples are listed in the summary of
standard gas fills in Table C. If a number of these archived samples from the same
standard are analyzed on the same day on the mass spectrometer, the results afford an
estimate of the "real" stability of the standard, since all applied corrections are the
same for an individual day of analysis. Such stability check experiments have been
performed several times. The most definitive experiment was the most recent one, per-
fc__ed in July, 1997. The 8'C and 8'%0 data are plotted in Figure 16. The dates of
this experiment were well after the period of this report. We provide a summary here
but the standard data will be tabulated in a second report, when more recent NBS cali-

brations and updated daily corrections will also be reported.

For each of the standards, ten extractions made between 1991 and 1997 were
analyzed on a single day, along with a set of five extractions all made on a single day

in 1997 on a new automated extraction line (39382 on 3 July 1997, 75635 on 24 June
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Figure 13. Sea terms, daily and weekly, for 513C and 8!80. Sea correction terms are the offsets
of secondary standard measurements (merged relative to GS19) from the 1994 NBS assigned
value for GS19. () is a plot of 813C offsets averaged daily, and (b) is a plot of 8!3C offsets
averaged weekly. (c) is a plot of 8180 offsets averaged daily, and (d) is a plot of 8!30 offsets
averaged weekly. The daily terms are from Table J.
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Figure 14. NBS and "Daily Corrected" 6!3C measurements of secondary standards. Compare

with Figure 2. These plots show the same data as in Figure 2, corrected for daily mac
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variations with the appropriate term file. Daily air terms are applied to the data for the three
atmospheric standards, and daily sea terms are applied to the data for the three oceanic

standards.
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Figure 15. NBS and "Daily Corrected" 6!80 measurements of secondary standards. Compare
with Figure 3. These plots show the same data as in Figure 3, corrected for daily machine
variations with the appropriate term file. Daily air terms are applied to the data for the three
atmospheric standards, and daily sea terms are applied to the data for the three oceanic
standards.
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1997, and 75859 on 15 July 1997). The samples were analyzed as "unknowns." Their
values were not used to determine the air terms for the analysis days and hence do not
appear in the tabular summaries of this report. The extractions of standard 75635
were analyzed on 9 July 1997; of 39382, on 10 July, 1997; and of 75859, on 18 July
1997. One analysis of 75635 was rejected, that of the extraction made on 12
November 1996. The 8'3C of the rejected analysis was —8.4667,, and the 8180,
—0.5327,.

The plots in Figure 16 display excellent stability in 313C over a period of six
years. . he following table summarizes the averages and standard deviations of the data
shown in Figure 16 and also tabulates the slopes for the straight lines fit to the data.
The only apparent drift of any significance is for the 5180 in 39382. Also, there does
not appear to be a significant difference between samples that have been extracted on

the automated extraction line and those extracted on the manual extraction line.

Stability of Atmospheric Secondary Standards (July, 1997 - Figure 16)

M-~-+al Extraction Auto Extraction Slope (/. /year) (N)
Cyl. No. Av. s(N) Av. s(N)
39382 sigc —8282 0012 (10) -8283 0.008 (5) ~0.001 (15)
5180 0423 0049 (10) -0481 0018 (5) ~0.020 (15)
75635 S}Zc ~8398 0.020 (9) -8393 0.018 (5) ~0.004 (14)
5180 0436 0037 (9) -0441 0027 (5) ~0.009 (14)
75859  813C  -8.287 0016 (10) -8287 0.006 (5) ~0.002 (15)

5180 0264 0038 (10) -0258 0.027 (5) ~0.006 (15)
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CIO vs. SIO Isotopic Data

With the Wahlen isotopic data set for 8'3C and §'80 corrected to agree with the
1994 NBS calibration, and also corrected for the daily variation of the VG Prism II
mass spectrometer, the CIO and the Wahlen data sets were compared to determine the
offset between the two. The determined offset was then applied to the Wahlen data

set to correct it to the CIO data set.

Five sets of samples analyzed both at CIO and SIO were compared to determine
the offset between the data sets. Table L is a summary of the results, and Tables M
and N list the individual measurements made at CIO and SIO, respectively. Mass
spectrometer results for atmospheric secondary standards and La Jolla atmospheric
samples were compared to determine the offset between atmospheric 813C data sets
(before application of N,O corrections). Extractions of CO, from the atmospheric
secondary standards and the La Jolla samples were performed at SIO, and flame-off
tubes with the extracted CO, were sent to CIO. Extractions from bicarbonate titration
standards, as well as a set of duplicate samples extracted from surface sea water sam-
ples collected off Southern California (the CALCOFI program), were analyzed on both
mass spectrometers to investigate the offset between oceanic 313C data. CIO values
for the oceanic secondary standards GS-19 and GS-20 were also compared to the

values measured at SIO.

In Tables L(1) and L(2), the columns headed "s" under "Wahlen" and "CIO" list
the sample standard deviation of an individual measurement in each set of data. The
column headed "S" under "Wahlen-CIO" lists the (sample) standard deviation of the
mean in the difference between the Wahlen and CIO data, as calculated by the follow-

ing equation:

§? = (s, /n‘:,/’)2 + (s, /ncl/’)z
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where the subscripts w and c¢ refer to Wahlen and CIO, respectively.

The Grand Weighted Means in Tables L(1) and L(2) are weighted by the inverse
variance of each set of data, 1/52, according to the following equation [Bevington,

1969, pp. 72, 73]:
Grand Weighted Mean = Z (Diff /5% /Z (1/52)

where the i refers to each difference between the sets of data.

The standard deviations of the Grand Weighted Means are calculated by the fol-

lowing equation (op cit):

Séwy = 1721782

In Tables M and N, the averages carried over to Tables L(1) and 1.(2) are listed
after each set of data. Note that averages for the secondary standards measured in the
Wahlen laboratory are calculated through week number 143 (18 and 19 April 1996).

For atmospheric §13¢, comparison of secondary standard samples revealed that
CIO data were more negative than Wahlen data by an average of 0.1175/,,. The com-
parison of 18 sets of La Jolla atmospheric samples found CIO to be more negative
than Wahlen by 0.10577,. Wahlen atmospheric §'3C data will be shifted by —0.1127,
and 8180 data by —0.1097, in order to combine CIO data with Wahlen data, as calcu-

lated by the following equations:
(40 * 0.1057 + 55 * 0.1175) /95 = 0.1125 for 81°C

(40 * 0.1067 + 55 * 0.1101) /95 = 0.1087 for 8180

Forty (40) La Jolla samples and fifty-five (55) secondary standard samples analyzed at

CIO were used for this comparison.
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To investigate a possible offset in calibration between CIO and Wahlen for oce-
anic 8'3C, we have compared samples that do not contain N,O. Only one set of sam-
ples extracted from real sea water (comprising four duplicate extractions from CAL-
COFI samples) were compared. These samples have the 8§3C signature of surface
ocean water, very close to that of NBS-19. Since both laboratories calibrated their
mass spectrometers against NBS-19, we expect that any offset would be minimal at
that level. Indeed, the difference found (see Table L(1)) is 0.017,. However, SIO, as
discussed earlier (see pages 2-4), applies a three-point calibration with NBS-17 and
NBS-16, as well as NBS-19. This calibration (see Figure 1) adjusts measured §'C’s in
the range of —87,, by approximately +0.057,. The oceanic secondary standards GS19
and GS20 are in this range, and we do find an offset of approximately 0.057, (see
Table L(1)). The bicarbonate titration standard batches are also in this range (813C of
—6 to —97,,), but comparison of the two data sets does not yield such clear results. An
appropriate difference of approximately 0.057, is found for one batch (No. 15), but the
other two batches (Nos. 16 and 18) show offsets of less than 0.017.. In conclusion,
while there may be a small offset in calibration between CIO and Wahlen oceanic
813C, the available comparison data are not conclusive enough to support application

of an offset correction between the two data sets.

N,O Corrections for 8'3C and §!20 of Atmospheric Samples

Approximately 0.1% of the cryogenic extraction of CO, from air samples is actu-
ally N,O, which cannot be separated from the CO2 except by chemical reduction of
the N,O. The isotopic masses of the two gases are identical; consequently, portions of
the 45/44 and 46/44 ratios in the mass spectrum are due to N,O. The effect of N,O
on CO, isotopic measurements has been experimentally determined by measuring pure
CO, samples of known isotopic composition doped with varying, known quantities of

pure N,O, and also by measuring CO, extractions from real air before and after
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removal of the N,O by passing the gas over hot copper.

Mook and Van der Hoek [1983] used doped mixtures to find the following empir-

ical relationshipé for the CIO mass spectrometer:

ABC) = (343 £ 6)*p*E
A(3130) = (497 £ 6)*p*E

where

E = mass 44 ion yield ratio from equal-inlet pressures of N,O and CO,, found

to be 0.73

p = abundance ratio of N,O to CO,

Mook and Jongsma [1987] used the N,O removal technique to confirm the N,O
effect on 8'3C, but the 8130 is seriously affected by the removal process. They con-
clude that the theoretical corrections of +0.237, for 8!3C and +0.337, for 680 were

justified by the data, and the CIO group has generally used these values when report-

ing their data.

Wahlen (personal communication) has used the doping method to determine the
N,O effect and found the following relationships for his VG Prism II mass spectrome-
ter:

AB3C) = (2.24%1 (44)+221)*p
A(S'80) = (3.46* (44)+331)*p
where
I(44) = mass 44 beam current in nanoAmps, found to be 9.2 nA

p = abundance ratio of N,O to CO,
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The abundance ratio p decreases with time, since the CO, concentration is rising
faster than the N,O concentration in the atmosphere. Illustrating this effect, the fol-
lowing table compares calculations using the Mook and Wahlen relationships for three
different dates, with the average global N,O concentrations from R. Weiss (personal

communication) and the CO, from co-author T. Whorf.

Comparison of Mook and Wahlen N,0 Corrections

Date N,0 CO, p©N,0/CO,) ABRC)7, AB*20)7,
(ppm) : Mook Wahlen Diff Mook Wahlen

1Jan1978 0.2998 334.7 0.0008957  0.2243 0.2164 0.0079 0.3250 0.3250
1Jan1992  0.3094 355.9 0.0008693 0.2177 0.2100 0.0076 0.3154 0.3154
1Jan1999 0.3136 367.9 0.0008524 0.2134 0.2059 0.0075 0.3093 0.3093

The table shows that on any given date, the Mook calculation of the correction
for 813C is 0.0087, larger than the Wahlen calculation. There is no difference between

the corrections for 8180.

We decided to use a time-dependent p (obtained from the above table) and the
Wahlen equations to calculate the N,O corrections for data obtained on the Wahlen
VG Prism II mass spectrometer since 1992. A linear fit of the N,O concentrations on

1 Jan 1992 and 1 Jan 1999 provides the following regression equation}
N,O(ppm) = (=889.8725 + 0.60204083 *DecimalYear)/1000
where

‘Decimal Year = sampling date (in format YEAR.xxx, e.g. 1995.088 for 1 Feb
95)
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This approximation was made because the N,O is not measured routinely on most of
our air samples. The N,O concentration calculated from this relationship was com-
bined with the measured CO, concentration of a sample to calculate the N,O correc-

tions for 813C and 8180, using the Wahlen equations.

For the CIO data up to 1992, we decided td apply a constant N,O correction.
Since the results of Mook and Wahlen were so similar, we decided to use the Wahlen
equations to calculate the corrections, in order to avoid introducing the 0.0087,, differ-
ence into the combined data set. Using the above relationship for N,O and the meas-
ured CO,, we calculated an average N,O correction for each of the 10 atmospheric
sampling sites in 1992, and then averaged the 10 N,O corrections, finding +0.2107 +
d.oouzn for A('3C) and +0.3164 + 0.00177, for A(8'%0), where the uncertainty
represents one standard deviation of a site’s averaged yearly correction. The range in
the individual calculations of the N,O correction in 1992 was 0.017,, with both the
smal it and largest values calculated for Point Barrow samples (caused by the large
seasonal cycle in CO,). The constant corrections for AB3C) and A(B'%0) were

applied to the CIO data, and result in a smooth transition from the CIO data set to the

Wahlen data set in 1992.

Summary of Corrections

The following steps comprise the sequence of corrections made to measurements
of the stable carbon and oxygen isotopes of natural-air samples made on the VG Prism
II mass spectrometer during the period of this report.

(1) Original data are d45/44 and §46/44 mass ratios with reference to the machine
standard MW1. See page 5 of this report.
(2) The NBS calibration equations determined in January and February, 1994 are

applied to the original data and then the values are converted to 513C and 8'%0 using
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the Craig corrections. See pages 2 to 5 of this report.

(3) The daily air terms for 8'3C and 8'80 determined as described in this report are
added. See Table J for the daily air terms.

(4) The values are corrected to the CIO standard by adding —0.112 7, for 313C and
~0.1097, for 8130. See pages 30 to 33 of this report.

(5) Finally, the N,O correction is added. See pages 33 to 35 of this report.

For measurements of the stable carbon and oxygen isotopes in extractions of CO,
gas from sea water samples, the sequence of corrections is as listed above, except that
the appropriate daily sea terms are added in step (3), as listed in Table J of this report,

and steps (4) and (5) are omitted.

Future Plans

On 5 November 1996, the source filament was replaced in the VG Prism II mass
spectrometer. This may have changed the sensitivity and calibration of the instrument.
In January, 1997, the three NBS standards were again analyzed, this time on a number
of days along with all of the secondary standards. This new calibration will be the
basis for measurements made after Septembér, 1996, and will be presented in a subse-

quent report.
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TABLE A(1):

Standard
No.

Batch
No.

NBS Assignments

Date of
Analysis

Data for 1994 Calibration of VG Prism II Mass Spectrometer
with NBS 16, NBS 17, and NBS 19.

National Institute of Science and Technology Stable Carbon
Isotopic Standard No., NBS 19, NBS 17, or NBS 16.

For NBS 139, the chronological number of the preparation batch
of CO2 gas from the standard carbonate, performed in the
Wahlen laboratory.

Assigned values of the standards, for dl3C and 4180 (Craig-
corrected reduced isotopic ratio) and d45/44 and d46/44
(non-Craig-corrected reduced isotopic ratio).

Date of measurement on the VG Prism II mass spectrometer.

SI0 Measured Values Measured values of the standards, for dl13C and d180 (Craig-

corrected reduced isotopic ratio) and d45/44 and d46/44
(non-Craig-corrected reduced isotopic ratio), with
reference to the assigned value of the machine standard
Mwl.



TABLE A(1): Data for 1994 Calibration of VG Prism II Mass Spectrometer with NBS 18, NBS 17, and NBS 19

Standard Batch -c—————— NBS Assignments-----———-~ Date of = -----——- SI0 Measured Yalues—-~———--

No. No. di13C d180 d45/44 d46/44 Analysis d13C d180 d45/44 d46/44
NBS 19 3 1.912 -2,239 1.7202 -2.233 949112 +1.876 ~-2.422 1.680 -2.416
NBS 19 3 940112 +1.890 -2.413 1.694 -2.4907
NBS 19 3 940112 +1.878 -2.396 1.683 -2.399
NBS 19 3 940112 +1.,8756 -2.383 1.881 -2,377
NBS 19 2 940112 +1.8886 ~2.418 1.8699 -2.412
NBS 1 2 940112 +1.886 -2.431 1.889 -2.4256
NBS 19 2 940112 +1.870 -2.426 1.875 -2.420
NBS 19 3 940119 +1.889 ~2.448 1.683 -2.442
NBS 19 3 940119 +1.875 -2.4656 1.878 -2.4569
NBS 19 3 949119 +1.875 -2.484 1.878 -2.458
NBS 19 2 940119 +1.887 -2.468 1.689 -2.480
NBS 19 2 940119 +1.891 -2.433 1.694 -2.427
NBS 19 2 940119 +1.892 -2.471 1.694 -2.465
NBS 19 3 9401260 +1.866 -2.493 1.860 -2.487
NBS 19 3 940120 +1.869 -2.480 1.663 -2.474
NBS 19 2 949120 +1.870 -2.492 1.8673 -2.486
NBS 19 2 940120 +1.878 ~2.480 1.681 -2.474
NBS 19 2 940120 +1.887 -2.467 1.699 -2.451
NBS 19 [ 940209 +1.873 -2.488 1.876 -2.482
NBS 19 5 940209 +1.872 -2.489 1.676 -2.483
NBS 19 5 949209 +1.861 -2.499 1.664 -2.493
NBS 19 8 940209 +1.846 -2.496 1.660 -2.490
NBS 19 6 940209 +1.854 -2.488 1.668 -2.482
NBS 19 3 9406210 +1.858 ~-2.493 1.6681 -2.487
NBS 19 3 940210 +1,851 -2.488 1.856 -2.482
NBS 19 3 940210 +1,8567 -2.489 1.681 -2.474
Average ( of 26) 1.720 -2.233 1.876 -2.454
Standard deviation 9.013 2.934
NBS 17 -4.41 -18.71 -4.723 -18.791 940120 -4.499 -18.720 -4.807 -18.711
NBS 17 940120 ~4.495 -18.707 -4.803 -18.698
NBS 17 940120 -4.516 -18.748 ~4.824 -18.739
NBS 17 940120 -4.513 -18.728 -4.820 ~-18.717
NBS 17 949120 -4,.683 -18.719 -4.811 -18.719
NBS 17 940120 -4.509 -18.736 -4.817 -18.728
NBS 17 940120 -4.609 -18.720 -4.,816 -18.711
Average ( of 7) -4.723 -18.701 -4.814 -18.718
Standard deviation 2.007 ©0.013
NBS 18 -41.48 -36.09 -39.998 -38.141 940119 ~41,745 -38.145 -40.248 -38.198
NBS 18 940119 -41.747 -38.1T73 -40.249 -36.224
NBS 18 940119 ~-41.764 -36.166 -49.2565 -368.217
NBS 18 940120 -41.760 -35.988 -40.256 -36.049
NBS 18 940120 -41.7568 -38.002 -40.254 -36.054
NBS 18 940120 -41,771 -35.998 -40.268 -38.950
NBS 18 040210 -41.763 -38.085 -40.268 -36.067
NBS 18 9490210 -41.7563 -35.949 -40.247 -38.001
Average ( of 8) ~39.998 -38.141 -40.264 -36.105

Standard deviation 9.007 ©.091



TABLE A(2): NBS 3 Point Calibration (199%4): Confirmation

Standard National Institute of Science and Technology Stable Carbon

No. Isotopic Standard No., NBS 19, NBS 17, or NBS 16.
Batch For NBS 19, the chronological number of the preparation
No. batch of C02 gas from the standard carbonate, performed

in the Wahlen laboratory.

Date of Date of measurement on the VG Prism II mass spectrometer.
Analysis
(Craig) Reduced isotopic ratios dl13C and dl180, as measured and
Measured Craig-corrected.

NBS Application of the average correction from the calibration to
Corrected each measurement of d45/44 and d46/44.

d45/44 4d46/44

NBS Craig correction applied to each measurement.
Corrected
dl3c diso
dl3cC Daily dl3C correction term. See text, page 22, and Table J.
term
daily NBS-corrected dl3C plus daily dl3C correction term.
dl3cC
d180 Daily dl180 correction term. See text, page 22, and Table J.
term
daily NBS-corrected dl80 plus daily d180 correction term.

diso






TABLE B(1l) (B(2)): Summary of Atmospheric (Oceanic) Secondary Standards,

Standard
No.

Date of
Analysis

Measured
d13C di1s8o

NBS
corrected
dl3 d180

dl13C daily
term di3C

dl80 daily
term dl80

N20 corrected
di3cC d180

1996 NBS Calibration.

Designated number of atmospheric (oceanic) secondary
standard.

Date of measurement on the VG Prism II mass spectrometer.
} sured (and Craig-corrected) reduced iéotopic ratio, with
re! rence to machine standard Mwl.

Application of 1994 NBS calibration to data.

Daily dl3C correction term and its addition to NBS-corrected
reduced isotopic ratio. See text, page 22, d Table J.

Daily d180 correction term and its addition to NBS-corrected
reduced isotopic ratio. See text, page 22, and Table J.

Application of N20 correction for atmospheric secondary
standards (Table B(l)). See text, page 33.






TABLE B(2): Summary of Oceanic Secondary Standards,

19968 NBS Calibration

Standard Date of

No. Analysis
GS19 968209
GS19 960209
GS19 960213
GS19 960213
GS19 960214
GS19 960214
GS20 960209
GS20 980209
GS20 960213
GS20 960213
GS20 960214
GS20 960214
GEA4 980209
GEA4 980209
GEA4 960213
GEA4 960213
GEA4 960214
GEA4 968214

NBS
~--Measured---- ---corrected---- di13cC daily d1so daily
d13C di1s0 d13cC d1s80 term di13cC term d180
~7.496 -8.016  -7.397 +8.195 -8.879 -7.478 -9.345 —9.160
-7.498 -2 .009 ~7.405 +0.202 -8.979 ~7.484 -3.345 -8.143
~7.493 -0.016 ~7.409 +0.198 -0.078 ~-7.478 -0.340 ~0.144
-7.464 +0.012 ~-7.371 +0.223 -9.978 -7.449 ~0.340 -9.117
-7.479 -0.024 ~-7.3886 +0.187 -9.089 ~7.456 -2.334 ~8.147
-7.500 -0.942 ~7.407 +9.189 -9.069 -7.478 ~-2.334 -0.186
Average (of 8) -7.470 -9.119
Standard deviation 9.914 9.015
Assigned Value ~7.464 -8.125
-8.6814 -2.812 -8.6516 -0.807 -9.079 -8.594 -0.3456 -0.962
-8.818 -0.824 -8.6519 -9.6819 ~9.079 -8.598 -0.345 -0.964
-8.604 -3.803 -8.606 -9.598 -0.078 -8.6583 -0.340 -8.938
-8.679 -0.803 -8,480 -0.598 -9.978 -8.568 -0.340 -9.938
-8.6802 -2.814 -8.603 -0.609 -9.069 -8.672 -9.334 -8.943
-8.6824 ~-8.812 -8.526 -9.807 -9.089 -8.594 -9.334 ~0.941
Average (of 8) -8.583 -9.921
Standard deviation 2.916 0.910
Assigned Yalue ~-8.673 -9.915
-7.518 +1,8567 -7.424 +2.082 -9.079 -7.603 -0.345 +1,737
-7.618 +1.839 -7.424 +2.0684 -0.0679 -7.503 -0.345 +1.719
-7.612 +1.887 -7.420 +2.113 -9.078 -7.498 -0.340 +1.773
-7.619 +1.833 -7.427 +2.068 -9.078 -7.505 -0.340 +1,718
-7.608 +1,884 -7.414 +2.110 ~3.069 -7.483 -6.334 +1,776
-7.631 +1.838 ~7.439 +2.983 -0.069 -7.508 -2.334 +1.729
Average (of 8) -7.509 +1.787
Standard deviation 09.009 0.026
Assigned Yalue -7.499 +1.,756



TABLE B{(3): Summary of NBS 19 Standard, 1996 NBS Calibration

Standard National Institute of Science and Technology Stable Carbon
No. Isotopic Standard No., NBS 19.
Batch The chronological number of the preparation batch of CO2
No. gas from the standard carbonate, performed in the Wahlen
laboratory.
Date of Date of measurement on the VG Prism II mass spectrometer.
Analysis
(Craig) Reduced isotopic ratios d13C and d180, as measured and
Measured Craig-corrected.
NBS Application of the average correction from the 1994 NBS
Corrected calibration to each measurement of d45/44 and d46/44.

d45/44 d46/44

NBS Craig correction applied to each measurement.
Corrected
di3c diso
dl3cC Daily d13C correction term. See text, page 22, and Table J.
term
daily NBS-corrected dl13C plus daily d13C correction term.
di3c
d180 Daily d180 correction term. See text, page 22, and Table J.
term
daily NBS-corrected dl180 plus daily dl180 correction term.

diso






TABLE C: Summary of Atmospheric Secondary Standards by FILL No.

Sample Number assigned to extracted sample. There is a separate

No. consecutively-numbered series for each year.

Shpt. *Shipment No.*®" A consecutive number assigned to sets of samples
No. (standards and natural atmospheric and oceanic) analyzed on the

mass spectrometer each week. ARC refers to samples archived
for later stability tests.

Fill Each fill consists of sets of six extractions from each atmospheric
No. natural-air secondary standard (stored as whole air in high-pressure
cylinders) .
Tube Extraction order for each standard of each f£ill (numbered 1 to 6).
No.
Cylinder Designated (cylinder) number of atmospheric secondary standard.
No.
Extraction Date of extraction of sample from standard.
Date
Measured Craig-corrected (but not NBS- or daily-corrected) reduced
di13cC dl80 isotopic ratios of measurement. One extraction from each

fill of each cylinder is archived.

Date of Date of measurement of sample on mass spectrometer.
Analysis



TABLE C: Summary of Atmospheric Secondary Standards by

Sampie Shpt. Fill Tube Cylinder
No. No. No. No. No.
K91-2568 Wo1 1 1 76835
K91-2569 286 1 2 76836
K91-286  ARC 1 3 76636
K91-261 292 1 4 76835
K91-262 291 1 13 76835
K91-283 287 1 8 756836
K91-279 wa1l 1 1 39382
K91-271 288 1 2 39382
K91-272  ARC 1 3 39382
K91-273 287 1 4 39382
K91-274 288 1 b 39382
K91-276 289 1 8 39382
K91-284 286 1 1 76869
K91-286  ARC 1 2 76869
K91-268 289 1 3 76889
K91-287 288 1 4 76869
K91-288 Wo1 1 [ 76869
K81-289 287 1 8 76869
K91-288 289 2 1 76835
K91-297 wa2 2 2 76836
K91-298 288 2 3 766836
K91-299 W68 2 4 76636
K91-398 W1 2 5 76638
K91-301 291 2 8 766356
K91-3082 wa1 2 1 39382
K91-393 W66 2 2 39382
K91-304 291 2 3 39382
K91-396 292 2 4 39382
K91-308 294 2 5 39382
K91-307 W2 2 8 39382
K81-361 Wa1 2 1 768569
K91-362 292 2 2 768569
K91-363 296 2 3 76859
K91-3564 WE8 2 4 76869
K91-366 294 2 5 768569
K91-366 Wo2 2 8 76869

ARC: Archived sample

FILL No. - Page 1
Extraction ---Measured-~- Date of
Date d13C d180 Analysis
24MAY91 -8.328 -09.247 B3APR92
24MAY91 -8.48 -8.78 20.JUNS1
24MAY91 . .
24MAY91 -8.62 -8.79 23AUGI1
24MAY91 -8.61 -8.77 23AUGY1
24MAY91 -8.64 -8.77 28JUNS1
17MAY91 -8.223 -0.1859 B3APR92
17MAYS1 ~-8.38 -9.72 28JUNS1
17MAY91 . .
17MAY91 -8.40 -8.73 26JUN91
17MAY91 -8.37 -8.71 28 JUN91
17MAY91 -8.39 -2.89 26JUN91
20MAY91 -8.38 -0.68 20JUNS1
20MAY91 . .
20MAY91 -8.35 -2.63 26JUN91
20MAY91 -8.456 -0.85 28JUNS1
20MAY91 -8.231 -0.087 D3APR92
2@MAY91 ~8.36 -2.81 28 JUNS1
27JUNS1 -8.64 -0.99 28JUNS1
B7JUN91 -8.332 -0.138 29APR92
27JUN91 -8.48 -9.77 28 JUNS1
27JUN91 ~8.484 -0.661 260CT93
B7JUN91 -8.340 -0.270 23APR92
B7JUNS1 -8.44 -8.72 23AUG91
14JUN91 -8.214 -£.153 B3APR92
14 JUNO1 -8.3780 -0.832 2680C€T93
14JUN91 -8.38 ~8.72 23AUG91
14JUNS1 -8.38 -08.89 23AUG91
14JUN91 -2.77 12.39 12SEP91
14JUN91 -8.222 -0.068 29APR92
12JUL91 -8.220 -0.035 B3APR92
12JUL91 ~-8.39 -08.62 23AUGS1
12J4UL91 -8.35 -0.48 30SEP91
12JUL91 -8.367 -0.487 260CT93
12J4UL91 -8.38 -0.44 12SEP91
12JUL91 -8.232 -0.011 29APR92












TABLE C: Summary of Atmospheric Secondary Standards by

Shpt. Fill Tube Cylinder

Sample

No. No. No.
K92-351 wis 9
K92-362 w17 9
K92-3563 w13 9
K92-364 w12 9
K92-3686 w1l 9
K92-366 wie 9
K92-3567 wis 9
K92-368 wi3 9
K92-369 W18 9
K92-388 W17 9
K92-361 w12 9
K92-382 wii 9
K92-363 w1l 9
K92-3684 wi2 9
K92~3865 w13 9
K92~388 w17 9
K92-387 wis 9
K92-368 wis 9
K92-678 w66 10
K92-579 w24 10
K92-580 W27 19
K92-681 w29 190
K92-682 a8 19
K92-583 w22 19
K92-684 w268 10
K92-585 w27 19
K92-588 w62 10
K92-687 w29 19
K92-588 w22 19
K92-689 w66 19
K92-6906 W28 190
K92-591 w66 12
K92-692 W24 10
K92-693 w22 10
K92-694 w27 19
K92-696 Ty 19

ARC: Archived sample

No. No.

76836
766356
76636
76835
76635
766356

39382
39382
39382
39382
39382
39382

76869
76869
76869
76869
76869
76869

AR WNR AARWONE NN

RARWNE DN WNE= RTTEWN =
[}
©0
w
3
N

FILL Neo. Page 6
Extraction ---Measured--- Date of
Date d13C d180 Analysis
14JUL92 -8.382 -9.332 P4N0OV92
14JUL92 -8.379 -0.274 280CT92
14JUL92 -8.411 -9£.332 210CT92
14JUL92 -8.434 -0.450 24SEP92
14JUL92 -8.370 -9.260 16SEP92
140UL92 -8.389 -0.424 92SEP92
29JUL92 -8.268 -0.277 PANOV92
29JUL92 -8.287 -9.308 30SEP92
29JUL92 -8.286 -0.320 B4N0OV92
29JUL92 -8.2687 -9.265 290CT92
29JUL92 ~8.268 -9.347 24SEP92
29JUL92 -8.260 -~90.180 16SEP92
13JUL92 -8.287 -9.094 168SEP92
13JUL92 -8.273 -8.139 23SEP92
13JUL92 -8.293 -98.207 210CT92
13JUL92 -8.246 -0.101 290CT92
13JUL92 -8.246 -0.159 B5N0V92
13JUL92 -8.263 -9.149 B6NOV92
17NOV92 -8.491 -0.721 970CT93
17NOV92 -8.383 -9.328 29 JANS3
17NOV92 -8.406 -8.474 17FEB93
17NOV92 -8.429 -9.520 93MAR93
17NOV92 . .
17NOV92 -8.366 -0.370 P9DEC92
230CT92 -8.280 -©,.386 11FEB93
200CT92 -8.2756 -0.248 18FEB93
200CT92 -8.348 -9.841 P3SEP93
200CT92 -8.288 -0.498 P4MAR93
200CT92 -8.316 -0.408 10DEC92
200CT92 -8.364 -0.832 #70CT93
P3N0Y92 -8.268 -0.187 10FEB93
#3N0V92 -8.361 -2.657 270CT93
93N0V92 -8.238 -9.098 28JANS3
#3N0V92 -8.285 -9.281 18DEC92
P3N0V92 -8.299 -0.243 19FEB93
P3N0V92 . .






TABLE C: Summary of Atmosg

ric Secondary Standards by FILL No.

Sample Shpt. Fill Tube Cylinder
No. No. No. No. No.
K93-684 W59 13 1 766356
K93-686 W59 13 2 765835
K93-688 W56 13 3 76635
K93-687 WB7 13 4 76835
K93-5688 W6l 13 3 76835
K93-689 ARC 13 8 76835
K93-342 20 13 1 39382
K93-343 wee 13 2 39382
K93-344  ARC 13 3 39382
K93-345 w66 13 4 39382
K93-348 Wb9 13 13 39382
K93-347 w56 13 8 39382
K93-348 W57 13 1 76869
K93-349 (1) 13 2 76859
K93-360 w66 13 3 76869
K93-351 wse 13 4 76869
K93-362 w69 13 5 76869
K93-363 ARC 13 6 768569
K93-6986 W67 14 1 766838
K93-691 139 14 2 765835
K93-5692 ARC 14 3 76635
K93-593 163 14 4 76835
K93-694 WS7 14 6 76635
K93-696 w57 14 (] 765636
K93-~-65968 w57 14 1 39382
K93-697 163 14 2 39382
K93-5698 ARC 14 3 39382
K93-699 131 14 4 39382
K93-6086 W57 14 6 39382
K93-601 ws7 14 8 39382
K93-802 130 14 1 76869
K93-803 wb7 14 2 768569
K93-604 W57 14 3 76869
K93-806 142 14 4 76869
K93-608 W57 14 3 76869
K93-8067 183 14 &6 76869

ARC: Archived sample

Page 7
Extraction ---Measured--- Date of
Date di3C d180 Analysis
260CT93 -8.448 -8.375 P4NOV93
260CT93 -8.423 -0.3568 B3N0V9e3
260CT93 -8.491 -0.726 970CT93
2680CT93 -8.469 -0.682 130CT93
260CT93 -8.478 -0.815 @1DEC93
260CT93 . .
23SEP93 . .
23SEP93 -8.336 -0.464 18NOV93
23SEP93 . .
23SEP93 -8.372 -0.693 @70CT93
23SEP93 -8.300 -0.275 B4N0OV93
23SEP93 ~8.373 -0.709 260CT93
27SEP93 -8.344 -0.607 130CT93
27SEP93 -8.336 -~0.318 19NO0V93
27SEP93 -8.366 -0.6562 270CT93
27SEP93 ~8.363 -8.637 2680CT93
27SEP93 -8.291 -0.1868 @3N0V93
27SEP93 . .
280CT93 -8.476 -8.718 140CT93
280CT93 -8.383 -0.435 20NOV9S
280CT93 . .
280CT93 ~8.434 -0.423 28N0V98
280CT93 -8.478 -0.899 140CT93
280CT93 -8.484 -0.712 140CT93
290CT93 -8.368 -0.668 130CT93
290CT93 ~8.332 -0.430 26N0V98
290CT93 . .
290CT93 -8.228 -6.303 3DNOV9S
290CT93 -8.371 -8.875 140CT93
290CT93 -8.379 -¢.881 140CT93
110CT93 -8.269 -0.201 22N0V9S
110CT93 -8.369 -0.645 140CT93
110CT93 -8.371 -0.628 140CT93
110CT93 -8.320 -0.3785 @6APR98
110CT93 -8.360 -9.511 140CT93
110CT93 -8.312 -0.227 26N0OV98


















Sample Shpt. Fill Tube Cy!linder
. No. No. No. No.
K94-933 Wo4 26 1 75836
K94-934 183 26 2 76836
K94-936 W96 26 3 76636
KS4-938 W96 26 4 76636
K94-937 Wo4 26 6 76636
K94-938 wo3 25 8 76836
K94-939 W93 26 1 39382
K94-9486 183 26 2 39382
K94-941 W96 26 3 39382
K94-942 wo3 26 4 39382
K94-943 W94 26 6 39382
K94-944 wo2 26 8 39382
K94-946 wo3 26 1 76869
KS4-948 191 26 2 768569
K94-947 we7 26 3 76869
K94-948 W94 26 4 76869
K94-949 W94 26 6 76869
K94-950 183 26 8 75859
K94-A83 180 28 1 76636
K94-AB4 W99 28 2 768356
K94-A86 191 28 3 76835
K94-Ac8 ARC 28 4 76835
K94-A87 161 28 & 76836
K94-A68 W98 28 8 76836
K94-AE9 wos 28 1 39382
K94-A76 160 28 2 39382
K94-A71 wos 28 3 39382
K94-A7T2 W99 28 4 39382
K94-A73 191 28 & 39382
K94-A74 ARC 28 8 39382
K94-A7T6 W98 28 1 76869
K94-A78 100 28 2 76869
K94-A77 W99 28 3 76869
K94-A78 ARC 28 4 76869
K94-A79 181 28 & 76869
K94-A80 W99 28 6 765869

ARC: Archived sample

Extraction

Date

29SEP94
29SEP94
29SEP94
29SEP94
29SEP94
29SEP94

28SEP94
28SEP94
28SEP94
28SEP94
28SEP94
28SEP94

27SEP94
27SEP94
27SEP94
27SEP94
27SEP94
27SEP94

20DEC94
20DEC94
20DEC94
20DEC94
20DEC94
20DEC94

19DEC94
19DEC94
19DECS4
19DEC94
19DEC94
19DEC94

16DEC94
18DEC94
18DEC94
18DEC94
18DEC94
18DEC94

Page 13

---Measured--- Date of
d13C d180 Analysis
T_8.466 -@.465 38N0V94
-8.460 -0.488 26NOV98
-8.614 -0.835 @8DEC94
-8.660 -0.863 G7DEC94
-8.460 -0.424 Z1DECO4
-8.817 -0.900 18NOV94
-8.442 -0.758 17NOV94
-8.331 -0.404 26N0V98
-8.400 -0.573 B8DECO4
-8.468 -0.803 17NOV94
-8.370 -0.448 32NOVO4
-8.419 -0.595 20SEP94
-8.476 -0.823 16NOV94
-8.416 -0.535 @3FEBY5
-8.482 -0.873 21DEC94
-8.335 -g@.216 #1DEC94
-8.344 -0.290 3BNOV94
-8.310 -0.222 26NOV98
-8.648 -0.737 28 JAN9E
-8.545 -0.841 18JANSE
-8.651 -9.723 @2FEB9G
-8.529 -8.767 B1FEB9S
~8.576 -0.749 26JANSS
-8.488 -0.781 25JANGE
-8.438 -0.7490 26 JANSE
-8.494 -0.864 04JANSE
-8.461 -0.7566 18JANSE
-8.414 -8.895 S1FEB9S
-8.420 -0.560 B4JANE
-8.419 -0.525 27JAN9S
-8.393 -0.578 19JANSE
-8.466 -0.610 P2FEB9G
-8.430 -0.835 18JANSE



TABLE C: Summary of Atmospheric Secondary Standards by FILL No.

Sample Shpt. Fill Tube Cylinder
No. No. No. No. No.
K96- 9¢ 166 27 1 766356
K96~ 91 105 27 2 76636
K96- 92 164 27 3 766356
K96- 93 183 27 4 766356
K96- 94 1p2 27 6 76836
K96- 96 ARC 27 8 766836
K96- 96 162 27 1 39382
K96- 97 184 27 2 39382
K96~ 98 186 27 3 39382
K96- 99 ARC 27 4 39382
K96-106 183 27 & 39382
K96-101 183 27 & 39382
K96-102 166 27 1 76869
Koc-183 186 27 2 76869
K -194 106 27 3 76869
Kgp-106 ARC 27 4 76869
K96-106 183 27 & 765869
K96-197 163 27 6 76869
K96-239 112 28 1 76836
K96-248 111 28 2 76636
K96-241 112 28 3 76636
K96-242 116 28 4 766836
Kee-243 ARC 28 6 76636
K -244 128 28 8 766356
K956-233 119 28 1 39382
K96-234 116 28 2 39382
K96-236 116 28 3 39382
K96-236 ARC 28 4 39382
K96-237 108 28 & 39382
K96-238 106 28 6 39382
Kee-227 112 28 1 76869
K -228 111 28 2 76869
K956-229 111 28 3 76859
K96-239 186 28 4 75869
K96-231 ARC 28 & 756869
Kg6-232 118 28 6 76869

ARC: Archived sample

Extraction

Date

@7FEB9S
@7FEB9S
@7FEB9S
@7FEBSS
@7FEB9S

@9FEB9S
@9FEB9S
@9FEB95
O9FEB9S6
P9FEB9S
@9FEB9S

17FEB96
17FEB96
17FEB96
17FEB96
17FEB9S
17FEBSS

@5APRO6
O5APR95
@5APR96
@6APR95
@5APRSS
@5APR9S

30MAR9S
30MARS5
30MAR95
30MAR95
30MAR95
3BMARSE

29MAR9S
29MAR95
29MARS5
29MARSS
29MAR9S5
29MARSS

-=--Measured---
d1ac  d180
"Z8.362 -2.214
-8.391 -9.268
-8.391 -0.270
-8.452 -8.286
-8.662 -0.760
-8.450 -8.768
-8.356 -8.309
-8.2456 -8.205
-8.272 -8.229
-8.343 -8.385
-8.309 -0.109
-8.259 -9.1086
-8.249 -8.989
-8.362 -8.206
-8.289 -8.114
-8.417 -B.447
-8.398 -@.396
-8.378 -8.292
-8.392 -8.429
-8.381 -£.318
-8.348 -0.477
-8.278 -8.420
-8.287 -0.402
-8.279 -8.376
-8.273 -8.372
-8.322 -2.238
-8.263 -8.260
-8.297 -8.263
-8.290 -0.141
-8.303 -8.323

Page 14

Date of
Analysis
24NARSBE
22MAR95
16MAR95
@9MARSE
@9FEB96

P9FEB9B
15MAR96
23MAR95

10MARSE
16FEBSS

22MAR95
23MAR95
24MARSE

B9MARSE
10MARSSE

25MAY96
18MAY95
24MAY95
11MAYS6

O5APR96

17AUG96
11MAY96
12MAYS5

08APR96
@6APR9E

25MAY96
19MAY96
18MAY96
OBAPR95

10MAYQ5



TABLE C: Summary of Atmospheric Secondary Standards by

Sample Shpt. Fill Tube
. No. No. Neo.
K95-245 119 29 1
K965-248 197 29 2
K96-247 1067 29 3
K965-248 109 29 4
K95-249 ARC 29 5
K95-260 199 29 8
K95-261 ARC 29 1
K95-262 111 29 2
K95-263 199 29 3
K965-264 108 29 4
K96-2566 107 29 5
K95-266 112 29 8
K956-26T ARC 29 1
K95-268 197 29 2
K96-269 169 29 3
K96-2680 120 29 4
K965-261 126 29 §
K96-262 108 29 8
K96-779 121 38 1
K96-780 128 30 2
K96-781 ARC 3¢ 3
K96-782 113 30 4
K96-783 118 38 5
K95-784 114 30 6
K95-786 ARC 3¢ 1
K95-7868 114 38 2
K96-787 117 38 3
K96-788 117 30 4
K96-789 113 36 §
K96-799 113 386 6
K96-791 119 35 1
K96-792 118 38 2
K965-793 118 30 3
K965-794 113 30 4
K96-796 114 30 &
K96-7986 ARC 386 8

ARC: Archived sample

Cylinder
No.

75636
76636
76636
76835
768356
75836

39382
39382
39382
39382
39382
39382

76869
76869
76869
76869
76869
76869

766356
766356
76636
7668356
76636
75636

39382
39382
39382
39382
39382
39382

75869
76869
76869
76859
765869
765869

FILL No. Page 15
Extraction ~--Measured--- Date of
Date d13C d180 Analysis
P68APR96 ~-8.431 -0.409 17AUGSS
OB8APROS -8.395 -0.407 13APR96
P@8APROS -8.400 -0.3856 12APRS6
BB8APR9S -8.408 -0.443 28APR95
@B8APRO6 . .
BB6APROS -8.442 -0.481 27APR9S
@T7APRSS . .
B7APROS -8.278 -0.399 19MAY95
B7APROS -8.287 -0.398 28APR9S
B7APRSBE -8.281 -0£.369 21APRSS
B@7TAPR9S -8.367 -0.489 13APR95
B7APRSS -8.304 -0.432 24MAY9S
11APR95 . .
11APR9S -8.2968 -0.258 12APR95
11APR96 -8.315 -0.298 27APR9S
13APR9S -8.346 -0.279 21AUG9S
13APR9S -8.239 -0.150 22AUG96
13APR96 -8.262 -0.145 21APR95
26MAY95 -8.427 -0.473 23AUGO95
26MAY956 -8.444 -0.524 22AUG9S
26MAY95 . .
26MAY95 -8.361 -0.284 22 JUN9B
26MAY95 -8.413 -£.398 92AUG9S
25MAY95 -8.362 -0.322 27 JUN9S
28MAY95 . .
28MAY95 -8.227 -0.282 28 JUNSS
28MAY95 -8.320 -0.447 26 JUL9S
28MAY96 -8.278 -0.304 26JUL9S
28MAY95 -8.2684 -0.,327 21 JUNSS
268MAY96 -8.2869 -0.369 P2JUNSS
24MAY95 -8.349 -9.235 18AUG9E
24MAY96 -8.326 -0.238 92AUG9S
24MAY95 -8.321 -0.322 93AUGSS
24MAYSS -8.271 -¢.181 21 JUNSS
24MAY95 -8.23¢0 -0.098 87 JUNSG
24MAYS5 . .



TABLE C: Summary of Atmospheric Secondary Standards by FILL No. Page 18

Sample Shpt. Fill Tube Cylinder Extraction ---Measured--- Date of
No. No. No. No. No. Date di13C d1s0 Analysis
==m==== === === = s=m== s====s s=s===== ====== =======
K95-818 1156 31 1 76836 15JUNSHE -8.337 -0.261 28JUN9S
K96-817 121 31 2 758356 15JUN9S6 ~8.404 -0.442 24AUG956
K95-818 118 31 3 758356 15JUNS5E -8.399 -0.214 12UL96
K95-819 117 31 4 756356 1656JUNSE -8.403 -0.366 24 JUL 96
K965-820 117 31 6 758356 16JUN9S -8.491 -9.319 28JUL9SS
K96-821 119 31 8 756356 15JUNS5E -8.442 -0.484 18AUGS6
K95-822 120 31 1 39382 13JUNSS -8.337 -0.467 21AUGS5
K96-823 129 31 2 39382 13JUNSS -8.413 -0.600 22AUGSS
K95-824 121 31 3 39382 13JUNG5 -8.269 -0.347 24AUGSS
K95-826 118 31 4 39382 13JUNSS -8.266 -0.233 13JUL96
K95-828 118 31 6 39382 13JUNSS -8.392 -£.398 #3AUGY5
K96-827 116 31 8 39382 13JUNSS -8.209 -0.238 29JUNSS
K96-828 121 31 1 75869 14JUN9SG -8.270 -0.244 23AUGS6
K956-829  ARC 31 2 758569 14 JUNSG . .
K96-839 117 31 3 75869 14 JUNSE -8.300 -9.191 24 JUL 96
K95-831 117 31 4 75869 14 JUNSG -8.289 -0.180 26JUL96
K96-832 118 31 6 765869 14JUNSS -8.272 -6.911 12JUL96
K95-833 1156 31 8 758569 14JUNSE -8.206 -0.074 28JUNS5
K96-A97 124 32 1 758356 13SEP95 -8.381 -0.407 280CT95
K95-A98 123 32 2 768356 13SEP96 -8.383 -0,4568 22SEP96
K95-A99 125 32 3 75635 13SEP96 -8.419 -0.518 110CT95
K95-BG1 ARC 32 4 75635 13SEP96 . .
K96-Bg2 122 32 5 76635 13SEPS56 -8.379 -0.413 15SEP9S6
K96-B@3 122 32 8 756356 13SEP95 -8.411 -02.464 14SEPSS
K96-Bg4 124 32 1 39382 12SEP95 -8.296 -0.384 #50CT95
K96-B@6 123 32 2 39382 12SEP96 -8.269 -0.408 21SEP95
K95-B@8 128 32 3 39382 12SEP96 -8.209 -©.351 190CT96
K96-Bo7 ARC 32 4 39382 12SEP96 . .
K96-B@8 124 32 5 39382 12SEP95 -8.289 -0.428 280CT96
K95-B09 122 32 6 39382 12SEPS6 -8.305 -0.472 14SEP9S
K96-B1¢ 126 32 1 75869 11SEP96 -8.268 -0.218 110CT95
K96-B11 128 32 2 76869 11SEP956 -8.248 -0.238 190CT96
K96-B12 124 32 3 76869 11SEP96 -8.239 -0.218 850CT96
K96-B13 ARC 32 4 768569 11SEP96 . .
K96-B14 123 32 6 75869 11SEP96 -8.241 -0.197 22SEP9S
K96-B16 122 32 8 7658569 11SEP96 -8.223 -0.187 16SEP95

ARC: Archived sample



TABLE C: Summary of Atmospheric Secondary Standards by

Sample Shpt. Fill Tube Cylinder
No. No. No. Neo. o.
K96-Bs@ 127 33 1 75636
K965-B81 169 33 2 758356
K96-B82 129 33 3 765635
K965-B83 128 a3 4 75635
K95-BB4 127 33 5 75635
K95-B85 139 33 8 766356
K95-B88 1569 33 1 39382
K96-B87 129 33 2 39382
K9s-Bes 129 33 3 39382
K965-B89 128 33 4 39882
K96-B9Q 128 33 ) 39382
K96-B91 127 33 8 39382
K965-B92 130 33 1 768569
Ke6-B93 129 33 2 76869
K96-B94 128 33 3 76869
K96-B96 169 33 4 76869
K96-B96 127 33 & 768569
K96-B97 126 33 8 768569
K96-D39 136 34 1 75636
K95-D42 134 34 2 76635
K95-D41 133 34 3 76636
K96-D42 ARC 34 4 76635
K95-D43 132 34 5 76635
K96-D44 132 34 6 765635
K95-D46 131 34 1 39382
K95-D48 136 34 2 39382
K95-D47 134 34 3 39382
K95-D48 133 34 4 39382
K96-D49 ARC 34 & 39382
K96-D6@ 132 34 8 39382
Ke6-D61 136 34 1 76869
K96-D62 133 34 2 76869
K96-D63 ARC 34 3 76859
K965-D64 132 34 4 76869
K96~-D68 131 34 6 758569
K96-D66 133 34 &6 75869

RC: Archived sample

FILL No. Page 17
Extraction ---Measured--- Date of
Date d13c diso Analysis
200CT95 ~-8.441 -0.b637 270CT95
200CT96 -8.488 -~-0.707 B7SEP96
200CT96 -8.430 -0.520 @8NOV9b
200CT95 ~-8.420 -0.464 B2N0V9I5
200CT95 -8.370 -0.490 280CT96
200CT96 -8.417 -8.522 20N0V9b
990CT956 -8.401 -9.591 26SEP96
990CT96 -8.312 -0.642 P9NOVI5
8950CT96 -8.306 -0.4E8 BSNOV9E
990CT9S ~-8.280 -0.4656 22N0VI5
290CT956 -8.270 -6.357 B1INOVS5
990CT95 -8.277 -0.404 280CT96
180CT96 -8.2856 -0.225 22N0V96
1680CT96 -8.294 -6.297 B8NOVSS
180CT96 -8.286 -0.277 B1NOVIE
180CT96 -8.3566 -0.469 @7SEP96
1680CT96 -8.271 -0.230 270CT96
180CT96 -8.261 -0£.213 200CT96
@3DEC95 -8.389 -9.319 @8FEBS8
93DEC95 -8.381 -0.415 16DECSH
93DEC95 -8.376 -9.381 12DEC95
@3DEC95 . .
93DEC95 -8.380 -£.396 B7DEC95
@3DECS5 -8.3686 -©.399 #8DEC96
30N0OV95 -8.264 -0.398 30NOV9I5
30N0V95 -8.286 -0.305 P8FEB96
38N0V95 -8.330 -0.6584 14DEC96
30NOV95 -8.312 -6.493 11DEC95
3ONOVS5 . .
30N0V95 -8.263 -9.382 B7DECS5
29N0V96 -8.287 -0.178 #8FEB9S8
29N0V9S -8.338 -©.327 11DEC95
29N0V95 . .
29N0Y96 -8.269 -0.238 28DECIS
29N0OV95 -8.264 -6.197 S1DEC9E
29N0V95 -8.298 -0.291 12DEC96






TABLE C: Summary of Atmospheric Secondary Standards by FILL No. Page 19
Sample Shpt. Fill Tube Cylinder Extraction ---Measured--- Date of
No. No. No. No. No. Date d13C d180 Analysis
K96~ 756 136 37 1 76835 30JANSS -8.476 -0.432 12FEB98
K98- 78 ARC 37 2 766356 30JANSE . .
K98~ 77 138 37 3 76836 38JANSS -8.401 -0.343 13FEB98
K98~ 78 1356 37 4 76835 30JAN9S -8.409 -0,343 @9FEB96
K9é- 79 136 37 5 766356 30JAN9SS -8.401 -0.331 P9FEB96
K98~ 8¢ 135 37 8 768356 30JANSS -8.419 -0.3568 P8FEB96
K98~ 81 136 37 1 39382 25JAN98 -8.303 -0.349 13FEB986
K9é- 82 138 37 2 39382 26JAN9S -8.370 -06.520 12FEB98
K9é- 83 136 37 3 39382 25JANSS8 -8.303 -0.334 P9FEBSS
K96~ 84 1356 37 4 39382 25JAN98 -8.318 -0.384 @9FEB96
K96~ 885 ARC 37 B 39382 26JAN98 . .
K98~ 88 138 37 8 39382 26JAN9S -8.3280 -0.361 13FEB98
K98~ 87 136 37 1 75869 28 JAN9B -8.337 -0.292 13FEB98
K98~ 88 1386 37 2 75869 268 JANSS -8.264 -0.145 OSFEB98
K98- 89 1386 37 3 76859 268JANSS -8.271 -0.127 @9FEB96
K98- 99 138 37 4 76869 26 JAN9S -8.336 -6.173 12FEB98
K98~ 91 136 37 B 76869 28 JAN9S .lost . @9FEB98
K98- 92 ARC 37 8 76859 28JAN98 .
K96-189 148 38 1 76835 01APR98 -8.461 -0.6580 28MAY968
K96-190 148 38 2 768356 F1APR98 -8.469 -£.839 @1MAY98
K96-191 ARC 38 3 765636 @1APR98 . .
K968-192 144 38 4 75836 #1APR98 -8.463 -0.689 26APR98
K96-193 142 38 b 768356 @1APR98 -8.469 -0.545 @4APR98
K968-194 144 38 &8 758356 @1APR9S -8.479 -0.858 26APR98
K96-196 149 38 1 39382 26MAR96 ~-8.403 -0.699 31MAY96
K96-196 146 38 2 39382 26MAR98 -8.366 -~9.596 P8MAYSE
K98-197 145 38 3 39382 26MAR96 -8.307 -9.682 P2MAY96
K96-198 ARC 38 4 39382 28MAR96 . .
K96-199 142 38 B 39382 28MARS98 -8.291 -0.605 @4APR98
K98-200 145 38 8 39382 26MAR96 -8.298 -9.661 @1MAYS98
K98-201 145 38 1 75869 30MAR96 -8.403 -0.548 21MAY98
K98-202 ARC 38 2 76869 30MARS8 . .
K968-2083 144 38 3 7658569 30MAR96 -8.318 -0.428 25APR98
K98-204 143 38 4 76859 30MAR96 -8.304 -0.388 19APR98
K96-206 142 38 B 76859 30MAR98 ~8.508 -0.754 @EAPR98
K98-208 142 38 8 76869 30MAR96 -8.380 -9.518 ABAPR96

ARC: Archived sample



TABLE C: Summary of Atmospheric Secondary Standards by

FILL No.

Sample Shpt. Fill Tube Cy! .der
No. No. No. No. No.
K98-328 ARC 39 1 756836
K98-329 148 39 2 756835
K96-330 162 39 3 76835
K968-331 161 39 4 76836
K968-332 160 39 B 768356
K96-333 149 39 8 76635
K968-334 161 39 1 39382
K98-335 162 39 2 39382
K98-336 160 39 3 39382
Ko68-337 161 39 4 39382
K96-338 ARC 39 B 39382
K98-339 160 39 8 39382
K98-340 161 39 1 76869
K98-341 161 39 2 76869
K98-342 ARC 39 3 76869
K98-343 160 a9 4 768569
K96-344 148 39 6 768569
K98-345 1456 39 8 76869
K98-348 ARC 408 1 76835
K98-347 149 40 2 76836
K968-348 149 40 3 768356
K98-349 148 49 4 768356
K98-360 147 40 6 76835
K968-361 148 40 8 76636
K968-3562 149 40 1 39382
K968-363 148 40 2 39382
K968-364 ARC 40 3 39382
K96-3566 148 40 4 39382
K96-358 147 40 5 39382
K98-357 147 40 8 39382
K96-368 149 49 1 76859
K96-359 147 40 2 768569
K96-360 148 40 3 76869
K96-381 148 40 4 758869
K98-382 147 40 5 75869
K98-363 ARC 49 8 768569

ARC: Archived sample

Page 20
Extraction ---Measured--- Date of
Date d13C d180 Analysis
ZBMAYS8 . .
G8MAYSS8 -8.608 -0.726 O9MAY96
PBMAYSSE -8.493 -0.872 19JUN98
GBMAYS8 ~-8.474 -0.835 13 JUN98
PGBMAYS8 -8.489 -0.685 26 JUNSS
ZeMAYS8 -8.617 -0.682 31MAY98
B3MAYSE -8.368 -9.596 14 JUN9S
B3MAYS8 -8.379 -0.647 19JUNSS
30MAYS8 -8.368 -90.841 B98JUN9S
@3MAYS8 -8.383 -0.818 13JUN98
P3MAYS8 . .
B3MAYS8 -8.368 -0.664 B856JUN9S
30APR98 -8.398 -0.522 14 JUN98
32APR98 -8.387 -9.49¢ 13JUNSS
32APR98 . .
3%APRO6 -8.369 -9.492 25 JUN9S
30APRS8 -8.330 -0.416 S9MAYS8
38APR98 -8.341 -0.472 92MAY S8
P7MAY98 . .
OTMAY98 -8.491 -0.879 30MAY98
OTMAYS8 -8.439 -¢.821 29MAY98
BTMAYSSE -8.482 -0.683 23MAY96
GTMAYS8 -8.468 -9.623 16MAY98
PTMAYS8 -8.472 -9.638 22MAY98
O8MAYO8 -8.388 -95.848 29MAY98
PBMAYS8 -8.349 -9.834 24MAY98
P8MAY98 . .
PBMAYS8E -8.336 -9.831 22MAY98
P8MAYS8 -8.378 -0.847 17MAY98
P8MAYS8 -8.384 -9.893 16MAY98
18MAYS6 -8.373 -0.478 30MAYO8
19MAY96 -8.353 -0.490 17MAYS8
16MAY98 -8.348 -0.434 24MAY98
18MAY96 -8.363 -9.4861 23MAY98
18MAY96 ~-8.320 -0.414 16MAY98
10MAY98 . .



TABLE C: Summary of Atﬁosphoric Secondary Standards by

FILL No.

Sample Shpt. Fill Tube
No. No. No. No.
K968-398 154 41 1
K96-397 164 41 2
K968-398 166 41 3
K968-399 162 41 4
K96-400 153 41 5
K968-401 163 41 8
K968-492 166 41 1
K98-493 164 41 2
K98-404 166 41 3
K98-4086 164 41 4
K968-496 153 41 6
K96-487 163 41 8
K96-408 162 41 1
K968-409 166 41 2
K98~-410 166 41 3
K96-411 168 41 4
K96-412 154 41 3
K96-413 163 41 6
K98-843 168 42 1
K98-844 168 42 2
K98-845 168 42 3
K98-8648 168 42 4
K968-847 ARC 42 5
K98-848 167 42 6
Koe-849 168 42 1
K96-858 168 42 2
K98-851 168 42 3
K98-862 ARC 42 4
K98-863 168 42 &
K96-854 168 42 8
K968-855 158 42 1
Ko68-856 168 42 2
K968-857 168 42 3
K96-668 ARC 42 4
K98-859 168 42 5
K96-660 167 42 6

ARC: Archived sample

Cylinder
No.

766835
76836
76836
766385
766385
76835

39382
39382
39382
39382
39382
39382

76869
76869
76869
76869
76869
76869

765635
766836
766356
76636
76636
7568356

39382
39382
39382
39382
39382
39382

76869
76869
76869
75869
76869
76869

Extraction ---Measured---
Date d13C d180
14 JUN9SS ~8.455 -0.827
14 JUN98 -8.466 -9.6561
14JUNSS -8.499 -9.683
14 JUN9S -8.484 -0.6886
14JUNSS -8.608 -90.745
14JUNSS ~-8.496 -0.663
28JUNSS ~-8.3486 -0.579
28JUNSS -8.403 -0.734
28JUNSS ~-8.367 -0.828
28 JUN9SB -8.364 -0.582
28.JUNSB ~8.364 -0.8386
28.JUNSB -8.427 -92.688
11JUNSS -8.368 -0.437
11JUNSS -8.342 -0.418
11JUNS8 -8.368 -0.482
11JUNSS -8.370 -0.370
11JUNSS8 -8.373 -0.428
11JUNS8 -8.389 -#.531
B7AUGS8 -8.457 -0.807

@TAUGSS lost .

BTAUG98 -8.606 -0.627
B7AUG98 -8.484 -90.587
27AUGSE . .

#7AUGS8 ~-8.616 -0.712
28AUGO8 -8.399 -0.601
28AUGO98 -8.381 -90.824
@8AUGO8 -8.372 -0.634
28AUGS8 . .

@8AUGO8 -8.341 -9.591
#8AUGS8 air .

22AUG98 -8.339 -0.417
B2AUGH8 ~-8.383 -0.418
22AUGS98 -8.415 -0.472
@2AUG98 . .

22AUG98 -8.415 -9.561
22AUG98 -8.349 -0.454
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Date of
Analysis

23JUL98
22JuLg6
31JUL98
20JUN98
17JUL96
168.JUL96

30JUL98
23JUL96
31JULgs
22JUL98
17JUL98
93JUL98

28 JUN98
31JULg8
38JUL96
31AUG98
22JUL96
18JUL98

B7AUGS8
30AUG96
30AUGS6
38AUGO8

12AUG98

30AUG96
29AUG96
@7AUG98

28AUGYS
38AUGY8

27AUGo8
29AUG98
29AUG98

87AUG98
12AUG98









TABLE D: Complete Secondary Standards Data Summary (with adjustment to 39382 and to GS19)

MASS SP TROMETER SECONDARY STANDARDS f denotes flagged data Page 1
NBS AIR SEA
Date Standard ----Measured--- ---Corrected--- Adjusted to 39382 —--——-- Termg—=-—-- Adjusted to GS19 ~-vw-- Terms—---~- Week
No. d13cC d180 di3cC d180 d13cC d180 d13c¢ d180 di13cC d180 d13C d180 No.

@3-Apr-92 39382 -8.217 -9.162 ~-8.120 0.048 -8.120 0.048 -9.181 -0.488 -7.391 9.169 -8.073 -8.284
93-Apr-92 39382 -8.214 ~0.163 -8.117 9.067 -8.117 2.957 -0.164 -0.4756 ~-7.388 8.168 -9.078 -0.293
93-Apr-92 39382 -8.223 -2.169 -8.126 9.051 -8.126 8.051 -9.155 -2.469 ~7.396 8.162 -92.068 -3.287
93-Apr-92 39382 -8.237 -0.119 ~-8.140 9.091 -8.140 2.991 -9.141 ~-9.609 -7.418 2.202 -0.064 -8.327
93-Apr-92 765835 ~-8.332 -0.234 -8.236 -9.025 -8.128 -2.018 -9.163 ~-0.400 -7.398 9.293 -02.066 -6.218
03-Apr~-92 75835 -8.340 -9.270 -8.243 -9.0861 -8.136 -0.054 -0.146 ~-0.364 ~7.408 0.08567 -0.068 ~-2.182
93-Apr-92 75835 -8.331 -9.218 -8.234 -2.006 -8.127 2.201 -9.154 -0.419 -7.397 9.112 -3.0887 -8.237
23-Apr-92 75835 -8.328 -0.247 -8.231 -0.038 -8.124 ~-0.931 -8.157 -0.387 -7.394 2.080 -2.070 -0.2056
03-Apr-92 75869 -8.231 -0.087 -8.134 9.124 -8.133 -0.0928 -0.148 -0.390 ~-7.403 0.0983 -0.061 -8.2088
93-Apr-92 75859 -8.207 -0.047 ~-8.110 9.164 -8.109 8.912 -9.172 -0.430 -7.380 9.123 -9.084 -0.248
23-Apr-92 76869 ~-8.22¢ -9.936 -8.123 8.176 -8.122 0.924 -9.1569 -0.442 -7.393 9.135 -8.671 ~0.260
93-Apr-92 76859 -8.200 -0.068 -8.103 9.143 -8.102 -8.609 -0.179 -0.409 -7.373 2.182 ~8.091 -08.227

b b ek b b b b b S S

...... L A R R R I R R R I N R I R I I R R I I I I R T R R T

29-Apr- 39382 -8.222 -£.066 -8.125 9.145 -8.126 2.1456 -£.1686 -9.663 -7.392 2.283 -0.072 ~0.388 2
29-Apr-yz 765635 ~8,332 -0.138 -8.2356 9.872 -8.128 90.879 -£.153 -0.497 -7.394 9.197 -0.070 -8.322 2
29-Apr-92 765869 -8.232 -9.9011 -8.135 #.200 -8.134 2.048 -0.147 -0.488 -7.401 9.188 -0.083 ~-0.291 2
30-Apr-92 39382 -8.208 -0.074 -8.111 6.137 -8.111 0.137 -0.179 -@.665 -7.378 2,265 -9.088 -0.380 2
30-Apr-92 39382 ~-8.218 9.023 -8.121 9.234 -8.121 9.234 -0.160 ~0.6562 -7.388 9.353 -2.076 -0.478 2
3@-Apr-92 39382 ~8.220 -08.078 -8.123 9.135 -8.123 9.136 -£.158 -0.5653 ~7.390 9.253 -0.074 -0.378 2
30-Apr-92 75835 ~8.338 -0.160 -8.241 2.805680 -8.134 8.887 -8.147 -8.476 ~7.400 2.178 -0.084 -0.301 2
38-Apr-°~ 75835 -8.325 ~0.134 -8.228 9.0876 -8.121 2.083 -0.160 -9.501 -7.387 9.202 -2.077 -0.327 2
38-Apr- 76836 -8.322 -2.160 -8.225 9.056 -8.118 8.0567 -0.163 -0.476 -7.384 2.178 ~-0.080 -0.301 2
30-Apr-yz 75869 -8.212 9.033 -8.116 9.244 -8.114 0.092 -6.187 -@.510 -7.381 9.211 -2.083 -0.338 2
30-Apr-92 75869 -8.211 -9.003 ~-8.114 9.208 -8.113 2.056 -9.188 -0.474 -7.380 8.176 -0.084 -0.300 2
30-Apr-92 76859 -8.210 2.041 -8.113 9.263 -8.112 2.101 -8.169 -@.619 -7.379 8.219 ~-0.086 -0.344 2
97-May-82 76835 ~8.339 -0.210 -8.242 #.900 -8.136 8.807 -8.146 -0.4256 ~-7.400 8.127 ~0.084 -9.262 4
28-May-2> 39382 -8.221 -0.163 -8.124 0.047 -8.124 0.047 -8.167 -08.465 -7.390 9.188 -2.074 -0.293 4

4

4

4

4

4

4

28-May- 39382  -8.237 -9.119 ~8.140 9.091 -8.140 2.991 -9.141 -8.5089 ~-7.408 9.212 -9.0568 -0.337
11-May- 768356 -8.345 -9.232 ~8.248 -0.023 ~-8.141 -8.018 -0.140 -0.4082 ~7.408 9.106 -0.068 -08.231
11-May- 76859 -8.225 -9.101 -8.128 8.109 -8.127 -8.943 -0.154 -0.376 -7.392 8.0879 -9.0872 -0.204
12-May-yz 39382 -8.227 -9.210 -8.139 2.099 -8.139 2.006 -0.1561 ~2.418 -7.395 8.122 -3.089 -08.247
12-May-"" 75835 -8.371 -0.304 -8.273 -3.095 -8.168 -0.088 -0.115 ~-9.338 -7.431 0.934 -8.0833 -9.1569
14-May- 76869 -8.235 -9.138 -8.138 0.074 -8.137 -8.878 -0.144 -0.348 =7 .402 0.046 -9.0862 -6.179
28~May- 39382 -8.266 -@.285 -8.169 -0.076 -8.159 -9.8676 -£.122 ~-0.342 -7.422 0.056 -0.042 -8.176 5
28-May-—- 76835 ~-8.366 -@.331 -8.288 -9.122 -8.161 -9.116 -0.120 -9.393 -7.424 2.011 -0.040 -2.138 5
28-May- 76859 ~-8.266 -9.129 -8.169 9.081 -8.168 -8.0671 -0.123 -2.347 ~7.421 2.956 -3.043 -8.181 5
11-Jun-"" 39382 -8.228 ~2.271 -8.131 -6.062 -8.131 -0.062 -8.1686 -0.358 -7.39 ©.088 -8.072 ~-8.193 8
11-Jun- 756356 -8.363 -£.382 -8.268 ~-0.154 -8.149 -0.147 -98.132 -8.271 -7.409 -0.016 -@.055 -8.109 8
11-Jun-92 76869 -8.266 -£.182 -8.168 2.028 -8.167 -2.124 -8.124 -8.294 -7.418 0.006 -0.046 -8.131 8
11-Jun-92 GS19 ~-7.489 -0.184 -7.396 9.026 ~-8.136 -9.184 -0.146 -8.314 -7.396 0.928 -2.068 -8.161 8
11-Jun-92 GS19 -7.486 -2.189 ~-7.393 9.0241 -8.132 -8.989 -0.149 -0.329 -7.393 8.041 -2.071 -8.1886 8
12-Jun-92 76836 ~-8.371 -8.369 -8.273 -9.161 -8.168 -8.154 -8.115 -0.264 -7.427 -0.923 -8.0837 -8.1082 ]
12-Jun-92 76859 -8.262 -2.182 -8.166 9.648 -8.154 ~3.104 -8.127 -0.314 -7.415 8.027 -0.049 -3.162 8



TABLE D: Complete Secondary Standards Data Summary (with adjustment to 39382 and to GS19)

MASS SPECTROMETER SECONDARY STANDARDS f# denotes flagged data
NBS AIR
Date Standard ----Measured--- ---Corrected--- Adjusted to 39382 —----- Termg——---~ Adjusted to GS19
No. d13C diso di3c d180 d13c¢ diso d13c¢ d1s0 di3c d180

Page 2

SEA
Terms Week
di3cC d180 No.

16~Jun-92 76636 -8.610 -0.869 -8.412 -0.4563 -8.306 -0.448 0.024ff ©.0284 -7.566 -0.314
P1-Jul-92 76635 -8.364 -0.364 -8.267 -90.146 -8.160 -06.138 -9.131 -0.280 -7.408 -0.003
@1-Jul-92 76869 -8.293 -9.268 -8.196 -0.0867 -8.196 -90.209 -0.088 -8.209 -7.4563 -0.973
02-Jul-92 39382 -8.271 -0.347 -8.174 -8.138 -8.174 -9.138 -0.187 -8.286 -7.432 -9.002
92-Jul-92 76859 -8.279 -0.268 -8.182 -0.869 -8.181 -0.211 -9.100 -06.207 -7.439 -6.076
g2-Jul-92 GS19 -7.632 -9.2286 -7.439 -0.0186 -8.1886 -9.163 -0.101 -08.285 -7.439 -0.018
07-Jul-92 39382 -8.277 -0.461 -8.189 -9.263 -8.180 -0.2853 -2.101 -2.1656 -7.437 -0@.118
97-Jul-92 GS20 -8.629 -1.018 -8.530 -9.812 -8.163 -0.160 -0.118 -0.268 -7.421 -9.022
99-Jul-92 39382 -8.336 -9.681 ~-8.238 -0.374 -8.238 -9.374 -9.043 -0.044 -7.495 -0.238
@9-Jul-92 76859 -8.308 -0.286 -8.203 -98.877 -8.202 -90.229 -0.079 -90.189 -7.469 -06.091
92-Sep-92 39382 -8.233 -0.401 -8.138 -9.193 -8.138 -8.193 -0.146 -0.225 -7.388 -0.939
92-Sep-92 76836 -8.369 -0.424 -8.271 -9.216 -8.164 -9.209 -0.117 -0.209 -7.414 -0.055
02~-Sep~-92 76869 -8.286 -©.296 -8.188 -0.088 -8.187 -9.238 -0.094 -9.180 -7.437 -0.086
92-Sep-92 GS19 ~7.607 -9.293 -7.414 -0.084 -8.164 -9.237 ~-9.117 -9.181 -7.414 -0.084
@3-Sep-92 GS20 ~-8.698 -0.9856 -8.497 -g.781 -8.138 -9.1456 -9.143 -9.273 -7.388 9.009
16-Sep-92 39382 -8.260 -9.180 -8.163 9.030 -8.163 9.030 -0.128 -0.448 -7.401 9.187
15-Sep-92 76636 -8.370 -0.280 ~8.272 -0.061 -8.166 -0.044 -g.116 -0.374 -7.414 9.113
16-Sep-92 76869 -8.287 -9.094 -8.179 9.117 -8.169 -9.036 -9.112 -9.383 -7.417 2.122

17-Sep-92 GS19  -7.513 -B.089 -7.420  ©.122 -8.172 -9.836 -0.109 -8.382 -7.4286  ©.122
17-Sep-92 GS20  -8.626 -8.874 -8.527 -0.669 -8.170 -9.837 -0.111 -8.381 -7.418  ©.121
23-Sep-92 76869 -8.273 -8.139 -8.176  ©.871 -8.176 -0.881 -0.108 -0.337 -7.422  ©.879
23-Sep-92 GS19  -7.486 -0.048 -7.393  ©0.163 -8.146 ©0.004 -0.135 -0.422 -7.393  ©.163
23-Sep-92 GS19  -7.48¢  ©.892 -7.387  ©.213 -8.140 ©.064 -0.141 -8.472 -7.387  @.213

24-Sep-92 39382 -8.268 -8.347 -8.161 -0.138 -8.161 -0.138 -0.120 -9.280 -7.408  ©.0621
24-Sep-92 75635 -8.434 -B.468 -8.336 -0.242 -8.229 -9.235 -0.062 -0.183 -7.476 -0.076
36-Sep-92 39382 -8.287 -0.308 -8.190 -0.899 -8.190 -0.099 -0.891 -8.319 -7.436  0.862
21-0ct-92 75635 -8.411 -0.332 -8.313 -9.123 -8.208 -9.118 -0.076 -0.302 -7.452  ©.045
01-0ct-92 76869 -8.203 -0.207 -8.196  0.803 -8.195 -0.149 -0.086 -0.269 -7.441  ©.012

16-0ct-92 G819~ 17.626 -8.176 -7.433  0.036 -8.189 -0.131 -0.092 -0.287 -7.433  ©.036
16-0ct-92 GS19  -7.514 -9.223 -7.421 -0.813 -B.177 -0.179 -0.104 -8.239 -7.421 -2.813
2220ct-92  GS19 <7.670 -8.348 -7.478 -.139 -8.233 -0.307 -0.048 -0.111 ~7.476  -8.139

R R R R R R N I I N R R I R S S I I I I S I R I N R R R I A I AN I N A A A I I NI AT IR

28-0ct-92 76836 -8.379 -0.274 -8.281 -9.066 -8.174 -0.068 -90.107 -9.360 -7.417 9.111
29-0ct-92 39382 -8.287 -0.266 -8.170 -0.066 -8.176 -6.066 -0.111 -0.362 -7.412 2.114
29-0ct-92 76869 -8.246 -0.101 -8.148 9.109 -8.147 -0.043 -0.134 -0.376 -7.389 9.127
29-0ct-92 GS19 -7.479 -0.080 -7.386 9.131 ~8.144 -0.039 -0.137 -0.379 -7.386 9.131
29-0ct-92 GS19 ~7.497 -0.128 -T7.404 9.082 -8.182 -9.087 -8.119 -8.331 ~7.404 9.082

0.1014 ©.189§ 7

-0.066 ~-8.122 8
-8.911 -8.062 8
-9.0832 -9.123 8
-0.025 -0.060 8
-0.025 -8.189 8
-0.027 -8.209 9
-0.043 -0.193 9
8.0831 9.111 9
-2.9056 -0.034 9

-9.078 -0.0886 19
-0.056 -9.079 10
-0.827 ~-0.040 19
-0.950 -0.041 10
-0.676 -0.134 18
-2.883 -0.312 11
-9.050 -0.238 11
-0.047 -9.247 11
-9.044 -0.247 11
-9.048 -0.248 11
-0.842 -0.204 12
-9.971 -0.288 12
-0.077 -9.338 12
-0.056 -0.146 12
9.012 -0.049 12
-0.828 -0.187 13
-0.012 -0.170 13
-0.023 -9.137 13

-0.831 -9.160 16
-0.843 -8.112 16

2.912 0.014 18

-0.047 -8.238 17
-90.962 -3.239 17
~8.8756 -@.262 17
-9.0878 -8.2566 17
-0.860 -9.207 17






TABLE D: Complete Secondary Standards Data Summary (with adjustment to 39382 and to GS19)

MASS SPECTROMETER SECONDARY STANDARDS # denotes flagged data Page 4
NBS AIR SEA

Date Standeard ----Measured--- ---Corrected--- Adjusted to 39382 Terms Adjusted to GS19 ----—-Terms—---- Week
No. d13C d180 d13C d180 d13C d180 d13C d180 d180 d13C d180 No.
19-Mar-93 GS19 -7.648 -0.284 -7.4563 -8.075 -8.228 -9.281 ~-2.063 -8.137 ~7.453 -0.076 -2.011 -9.050 30
11-Mar-93 GS19 -7.5631 -9.356 -7.438 -0.148 -8.213 ~-2.3563 -2.068 -2.086 ~-7.438 -0.148 -2.028 2.021 32
16-Mar-93 G519 '17.628 -0.256 -7.436 <-0.048 -8.211 -8.264 -0.078 -0.1684 —7.435 -0.046 -8.029 -8.679 31
17-Mar-93 75636 -8.405 -@.509 -8.307 -9.3082 -8.200 -0.295 -9.081 -9.123 ~7.424 ~0.088 -0.040 -9.039 31
17-Mar-93 75869 -8.293 -0.317 -8.198 -9.108 -8.196 ~0.2680 -0.0288 -2.158 -7.418 -9.062 -0.048 -8.073 31
19-Mar-93 G520  18.644 -1.124 -8.546 -0.921 -8.213 -0.348 -0.068 -0.078 -7.438 -0.131 -0.028  ©.086 32
24-Mar-93 GS20 -8.6848 -1.062 -8.647 -0.849 -8.216 -9.289 -9.088 -0.149 -7.438 -0.869 -0.026 -3.066 32
265-Mar-93 GS19 -7.638 -9.329 -7.445 -8.120 -8.222 -2.331 -0.069 -£.087 ~7 .4456 -8.120 -0.919 -0.065 32
01-Apr-93 GS26 -8.868 -1.867 -8.569 -0.864 -8.228 -0.276 -0.063 -@.142 -7.450 -0.064 -0.014 -8.061 33
92-Apr-93 39382 -8.298 -0.488 -8.199 -9.278 -8.199 -9.278 -9.082 -0.140 ~7.420 ~0.068 -0.044 -2.9569 33
92-Apr-93 768365 -8.431 -8.5679 -8.333 -9.372 -8.228 -0.386 -9.9656 -0.0563 ~7.447 -8.162 -98.017 @.027 33
06-Apr-93 GS20° '18.663  -1.131 < 8.664 -0.928 -8.234 -0.362 -@.047 -0.066 ~-7.465 -0.138 -0.009  ©.013 34
@8-Apr-93 GS19 -7.634 -9.3156 -7.441 -8.108 -8.22¢ -9.321 -9.981 -0.997 =7.441 -9.106 -0.923 -3.019 34
13-Apr-93  GS26  -8.649 -1.122 -8.668 -0.919 -8.221 -8.346 -0.060 -0.873 —7.441 -0.129 -8.023  ©.004 35
16-Apr-93 GS19 -7.667 -0.342 ~7.483 -9.133 -8.244 -2.360 -2.0937 -2.068 -7.483 ~-$5.133 -9.901 2.008 35
21-Apr-93° GS20  -8.639 -1.074 -8.640 -0.871 -8.212 -0.299 -0.069 -0.119 -7.431 -0.081 -0.033 -0.044 36
22-Apr-93 GS19 -7.535 -9.334 ~7.442 -9.1256 -8.223 ~0.344 -0.058 -0.074 ~7.442 -@.126 -9.022 9.000 38
20-Apr-93  GS20  -8.644 -1.067 -8.645 -0.864 -8.218 -0.294 -0.063 -0.124 -7.436 -B.074 -6.928 -8.861 37
O6-May-93 GS20  -8.635 -1.042 -8.538 -0.839 -8.218 -0.271 -0.671 -0.147 -7.427 ‘8.049 -8.837 -0.876 38
13 May-93 GS20 ' 8.6356 -0.973 -8.536 -0.769 -8.211 -8.203 -8.876 -0.216 -7.427  ©.921 6.837 -8.146 39
14-May-93 GS19 -7.633 -0.303 -7.440 -0.094 -8.224 -0.319 -0.0567 ~2.099 -7 .4490 -0.094 -0.024 -3.031 39
19-May-93 GS26  -8.646 -1.873 -8.647 -0.87¢ -8.223 -0.306 -0.068 -0.112 -7.438 -0.080 -0.026 -0.045 40
20-Nay-93 39382 -8.316 ~0.819 -8.218 -0.412 -8.218 -0.412 -9.063 -0.086 -7.432 -9.186 -0.632 2.2681 40
20-May-93 765869 -8.340 -0.4869 -8.243 -9.281 -8.242 -0.413 -9.039 -0.0606 -7.4568 -9.187 ~-0.008 @.062 40
20-May-93 GS19 ~7.648 -9.323 -7.463 -2.114 -8.238 -0.340 -0.043 -0.078 -7 .4863 -8.114 -8.011 -9.211 40
26 May-93 6526 8.664 -1.1068 -8.556 -@.903 -8.232 -0.341 -0.849 -0.077 -7.446 -0.113  .o.018 -8.812 41
27-May-93 39382 ~-8.344 -9.806 -8.248 -0.398 -8.248 -9.398 ~-2.0356 -8.020 -7.460 -9.178 ~0 . 904 @.045 41
27-May-93 756635 -8.4562 ~-2.686 -8.3564 ~-3.480 ~8.247 ~0.473 -0.034 2.965 ~7.481 -0.245 -2.0603 2.120 41
62-Jun-93 GS280  -8.863 -1.138 -8.664 -£.933 -8.242 -8.373 -8.039 -0.845 —-7.455 -9.143  -6.009  ©.818 42
23-Jun-93 768356 -8.442 -9.828 -8.344 ~8.420 -8.237 ~-3.413 -0.044 -2.006 -7.450 -98.182 ~-0.014 2.057 42

93-Jun-93 76869 -8.381 -8.529 -8.283 -9.322 -8.282 -0.474 2.001 2.068 -7.495

-8.244 2.831

8.119 42
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29-Jun-93 GS28  -8.648 -1.097 -8.649 -.894 -8.228 -0.338 -0.063 -0.082 -7.448 -0.104 -0.024 -0.021 43
18-Jun-93 GS26  18.619  -0.944  -8.520 -3.740 -8.200 -8.184 -3.081 -0.234 -7.411 0.060 -0.863 -0.176 44
18-Jun-93 GS19 -7.614 -0.292 -7.421 -0.283 ~8.210 -8.317 -0.971 -9.191 -7 .421 -9.083 -0.043 -0 .042 44
23 Jun-93 GS19  17.617  l0.306 _7.424 -@.096 -8.213 -8.332 -0.068  -0.086 —7.424 -0.096 -3.040 —-0.829 45
24-Jun-93 39382 ~-8.299 ~0.489 -8.202 -9.292 -8.2062 -0.292 -0.0979 -9.128 ~7.412 -9.066 -0.062 -3 ,.069 456
24-Jun-93 75869 -8.363 -2.519 -8.256 -p9.312 -8.264 -0 .464 -0.927 2.046 ~7.4656 -9.228 9.001 9.103 45
24-Jun-93 GS20 -8.648 -1.123 -8.549 -0.920 -8.230 -9.368 -0.951 -9.062 -7 .449 -2.130 ~0.024 2.9085 46
30-Jun-93 GS28  <8.831 -1.956  -8.532 -p.862 -8.213 -8.299  -8.068 -0.119 -7.423 o.062 -0.041 -0.063 48
07-Jui-93 GS28° ' 8.645 1.116 -8.546  -8.907 -8.228 -8.357 -8.053 -8.061 -7.437 -8.117 -8.827  -0.008 47
@8-Jui-93 GS19 -7 .688 ~-@.386 -7.472 -92.168 -8.264 -8.397 -8.917 -9.921 -7.472 ~2.1568 2.008 2.933 47
30-Jui-93 GS20 ' 8.678  -1.147 -8.579 -0.944  -8.284  -B.481 -8.017 -0.817 -7.478 -8.164  ©.006  ©.029 48
31-Jul-93 75859 -8.333 -0.444 -8.238 -@.236 ~-8.236 -0.388 -0.048 -0.030 ~7.4409 -@8.142 -0.024 2.017 48
02-Aug-93 76636  -8.444 -0.633 -8.348 -0.427 -8.239  -0.420 -0.042  0.002 ~7.444 -0.173  "_9.020  ‘o.048 49
23-Aug-93 GS19 ~7.578 -0.424 -7.481 -9.218 -8.277 -3.463 -0.004 2.045 -7.481 -@8.218 8.017 2.091 49
18-Aug-93  GS20 - 8.868 -1.144 -8.569 -0.941  -8.247 -3.483 -0.034 -0.016 ~-7.468 -8.161  -0.914  0.026 &0
26-Aug-93 GS20  -8.683 -1.144 8.664 -0.941 -8.263  -B.406  -0.028 -0.013 -7.466  -8.161 -0.009  ©.026 61
02-Sep-93 39382  -8.361 -8.862 -8.263 -0.448 -8.263 -0.448 -0.018  ©.028 -7.464  -0.190  0.000  0.065 &2
92-Sep~93 GS20 -8.888 -1.176 -8.5689 -0.973 -8.2569 -0.438 -0.022 0.020 -7.460 ~-0.183 ~0.004 0.058 b2
23-Sep-93 39382 ~8.348 -2.641 -8.260 -9.435 -8.260 ~@.436 -0.931 9.017 -7.4561 -8.179 -9.913 0.054 b2
08-Sep-93 76635 -8.471 -8.888  -8.373  -0.482  -8.2686  -B.476  -0.015  ©.067 ~7.488  -0.218 = ©0.002  ©0.093 &3
28-Sep~-93 GS20 -8.872 ~-1.178 ~8.573 -8.976 -8.284 ~-0.443 -8.217 2.925 -7.484 -2.186 9.000 2.961 b3
16-Sep-93 76636  -8.509 -©.738  -8.411 -0.632 -8.304  -.625  2.023  ©.107 -7.603 -9.266  ©.039  0.141 64
15-Sep-93 GS20 -8.681 ~-1.214 -8.582 -1.912 -8.273 -0.481 -0.008 2.083 ~7.473 -9.222 9.9209 2.897 54
29-Sep-93 0S20  -8.888 -1.238 -8.688 -1.036 -8.282 -3.609  ©.001  ©.891 ~7.479 _-8.248  8.016  ©.121 66
#6-0ct-93 39382 -8.363 -6.816 -8.265 -0.408 ~-8.265 -0.408 -0.018 -8.010 -7.462 -0.143 -0.802  ©.018 66
28-0ct-93 39382 -8.370 -@.832 -8.272 -0.426 -8.272 -0.428 -98.909 2.008 ~7.469 -9.160 9.005 0.036 68
26-0ct-93 39382 -8.373 -9.709 -8.276 -0.503 -8.276 -8.5603 -0.008 2.985 -7.471 -0.238 2.007 9.113 68
28-0ct-93 39382 ~8.364 -9.833 -8.266 -0.427 -8.2566 -0.427 -0.026 9.0609 ~7.453 -20.181 -8.011 2.938 66
28-0ct-93 76835 -8.6518 ~8.723 -8.412 -0.617 -8.306 -2.510 0.0924 2.092 -7.6081 -0.246 2.937 9.120 66
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96-0ct-93 765835 -8.484 -9.861 -8.386 ~0.4565 -8.279 -0.448 -0.9002 9.030 ~-7.475 -2.183 2.011 2.058 1]
96-0ct-93 756356 ~-8.478 -0.708 ~-8.380 -2.6092 -8.273 ~-3.495 -0.008 9.977 ~-7.489 -9.230 02.005 9.105 1]
96-0ct-93 75869 -8.342 -9.513 -8.244 -9.306 -8.243 -0.468 -0.038 0.040 ~7.440 -9.193 -0.024 Q.968 568
26-0ct-93 765869 -8.357 -0.487 -8.269 -8.279 -8.268 -9.431 -9.023 9.013 -7.466 -2.1688 -0.009 9.041 66
28-0ct-93 75869 -8.363 -0.537 -8.285 -0.330 -8.264 -0.482 -9.017 9.064 -7.461 -2.217 -9.903 2.092 68
28-0ct-93 765869 -8.360 -0.494 -8.252 ~0.287 -8.261 ~-0.439 -0.030 9.921 -7.448 -0.173 ~-3.0186 0.048 68

26-0ct-93 GS19 -7.6683 -9©.433 ~7.4569 -2.226 -8.263 -0.490 -9.918 9.072 -7.459 -9.225 -9.005 9.100 568
26-0ct-93 GS20 -8.687 -1.208 -8.6587 -1.008 ~-8.282 -2.481 0.981 9.863 -7.478 -9.216 2.014 9.991 56
96-0ct-93 GS20 -8.897 -1.208 -8.697 -1.004 -8.292 -0.479 9.011 9.061 -7.488 -0.214 0.024 9.089 66

97-0ct-93 39382 -8.372 -9.693 -8.274 -0.487 -8.274 -2.487 -0.007 9.069 -7.4786 -9.222 9.008 9.097 66
97-0ct-93 39382 -8.365 -0.707 -8.267 -0.501 -8.287 -9.601 ~-0.014 9.083 -7.483 -0.238 -0.001 9.111 56
97-0ct-93 39382 -8.364 -0.832 ~-8.266 -0.428 -8.258 -0.428 -9.925 0.9008 ~-7.4562 -0.160 -0.012 2.935 56
97-0ct-93 75836 -8.600 -0.736 ~8.402 -9.5630 -8.295 -9.5623 9.014 9.105 -7.491 -3.258 9.027 9.133 66
27-0ct-93 75636 -8.482 -0.719 -8.384 -2.513 -8.277 -98.6086 -0.004 0.088 ~7.473 -0.241 2.009 g.118 668
27-0ct-93 766356 ~-8.491 -8.726 ~8.393 -2.519 -8,.2868 -9.612 9.005 9.994 ~7.482 -0.247 9.018 g.122 56
97-0ct-93 7656835 -8.606 -9.800 -8.407 -0.696 -8.308 -0.588 9.019 6.170 -7.498 -8.322 9.032 9.197 568
@7-0ct-93 75636 -8.491 -8.721 -8.393 -9.516 -8.288 -9.5608 0.005 0.090 ~-7.482 ~0.243 0.018 g9.118 58
97-0ct-93 75869 -8.384 -9.5566 -8.288 -9.348 -8.2856 -9.500 0.004 6.082 -7.481 -8.235 9.017 9.110 58
97-0ct-93 76869 -8,385 -2.5662 -8.287 -9.356 -8.266 ~-9.507 ~-0.0156 0.089 -7.482 ~0.242 -0.002 9.117 568
97-0ct-93 76869 -8.361 -9.5567 -8.263 -9.350 -8.2682 -9.602 -8.019 0.084 -7.458 -3.237 -0.008 9.112 66

97-0ct-93 GS19 -7.679 -0.478 ~7.485 -9.268 -8.289 ~0.5634 9.008 6.118 -7.485 -9.268 9.921 9.143 668
27-0ct-93 GS19 -7.672 -8.47b ~7.478 -0.267 -8.282 -9.5633 9.001 9.115 ~-7.478 -0.267 0.014 9.142 56
27-0ct-93 G529 -8.687 -1.221 -8.587 -1.019 -8.282 -0.494 9.901 8.976 -7.478 -9.229 0.014 9.104 56

13-0ct-93 39382 -8.368 -g.668 ~8.2790 -0.462 -8.279 -0.482 -9.011 0.044 -7.468 -9.195 2.002 9.979 67
13-0ct-93 75835 -8.469 -9.682 -8.371 -0.478 -8.264 -90.489 -9.917 9.061 -7.459 -9.202 -0.906 9.977 67
13~-0ct-93 76869 -8.344 -9.5607 -8.248 -0.3086 -8.246 ~-9.452 -9.038 0.034 -7.441 -9.186 -9.023 0.060 67
13-0ct-93 GS20 -8.680 -1.170 -8.581 -2.968 -8.276 ~-0.446 -0.005 9.927 -7.472 -3.178 0.008 9.053 67
14-0ct-93 39382 -8.379 -9£.681 -8.281 -9.476 -8.281 -0.476 0 .000 9.067 -7.478 -0.208 8.012 9.083 67
14-0ct-93 39382 -8.371 -9.876 -8.273 -9.489 -8.273 -9.489 -9.008 9.061 -7.488 -9.202 0.004 9.977 67
14-0ct-93 76635 -8.478 -0.899 -8.380 -0.493 -8.273 ~-9.486 -0.908 ©.068 -7.468 -3.219 0.9004 9.094 57
14-0ct-93 76636 ~-8.476 -9.7186 -8.377 -9.510 -8.2790 -0.503 -9.911 0.0856 -7.465 -9.238 0.001 9.111 67
14-0ct-93 766356 -8.484 -9.712 -8.388 -9.606 -8.279 -0.499 -0.002 9.981 ~-7.474 -0.232 2.010 2.107 67
14-0ct-93 76869 -8.371 -9.628 -8.273 -9.321 -8.272 -0.473 -0.009 9.065 -7.487 -0.205 0.003 0.980 67
14-0ct-93 75869 -8.369 -9.546 -8.271 -90.338 -8.270 -0.49¢ -0.911 9.072 -7.485 -9.223 9.001 9.098 67
14-0ct-93 76869 -8.360 -0.511 -8.282 -9.304 -8.261 -9.456 -0.920 9.038 -7.467 -0.188 -2.9007 9.083 67

14-0ct-93 GS19  -7.586 -0.438 -7.488 -9.23¢ -8.291 -0.497 ©.818  ©0.079 -7.488 -0.238  ©.022 ©.106 57
26-0ct-93  GS19 -7.687 -0.436 -7.493 l6.208" "l8.209" "l0.497  0lois  ele79  l7.483  lol298  ole2e  6lisa &8
20-0ct-93 GS20  -8.677 -1.183 -8.578 -8.981 -8.274 -0.460 -2.267 ©0.042 -7.469 -2.191 ©0.006 ©.068 58
22-0ct-93 GS19  -7.585 -9.468 -7.491 -9.268 -8.297 -0.528  ©.016  £.110 -7.491 -0.268 ©.027 ©.133 b8

22-0ct-93 GS29 -8.899 -1.212 -8.699 -1.919 -8.296 -0.489 9.016 9.9071 -7.490 -0.220 0.0268 2.995 58
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93-Nov-93 76835 -8.423 -90.368 -8.326 -0.149 -8.218 -0.142 -9.063 -9.276 -7.411 8.136 -9.063 -0.2566 69
93-Nov-93 76859 ~8.291 -9.168 ~-8.194 0.044 -8.193 -0.108 -9.088 -9.319 -7.385 2.1685 -0.079 -0.290 59
04-Nov-93 39382 -8.300 -9.276 -8.2083 -0.066 -8.203 -9.068 -2.078 -9.3562 -7.395 9.207 ~-0.089 ~-8.332 59
©4-Nov-93 76636 -8.446 -9.376 -8.348 -0.167 -8.241 -90.1688 -9.040 -0.268 -7.433 9.114 -9.831 -9.239 69

18-Nov-93 39382 -8.335 -0.484 -8.238 -9.266 -8.238 -0.2686 -0.043 -0.162 -7.428 9.021 -9.238 -9.148 60
18-Nov-93 766356 -8.481 -¢.598 -8.383 -0.391 ~-8.276 -9.384 -0.006 -2.0834 -7.468 -0.107 0.002 -0.018 60
19-Nov-93 39382 -8.379 -0.574 -8.281 -9.367 -8.281 -9.387 0.008 -0.051 -7.472 -0.090 0.008 -0.836 60
19-Nov-93 76636 -8.497 -¢.821 -8.399 -0.414 -8.292 -9.407 9.011 -9.011 -7.482 -0.130 9.018 ©.006 68
19-Nov-93 76869 -8.335 -£.316 -8.238 -0.107 -8.237 -8.269 -0.044 -0.169 -7.427 0.018 -0.037 -9.143 60
19-Nov-93 76869 -8.365 -0.394 -8.267 -/.186 -8.286 -90.338 -0.916 -0.080 -7.467 -0.068 -0.007 -0.085 60
91-Dec-93 39382 -8.402 -9.6668 -8.304 -0.460 -8.304 -9.460 9.923 0.042 -7.493 -0.179 9.029 9.064 81
91-Dec~-93 76636 -8.47¢ -9.616 -8.378 -0.408 -8.271 -0.401 -0.916 -8.017 -7.469 -9.121 ~-9.005 -0.004 61
92-Dec-93 75636 -8.627 -0.716 -8.428 -0.509 -8.321 ~-9.502 0.049 0.084 -7.5616 -9.221 9.048 9.0968 81
82-Dec-93 76869 -8.376 -9.384 -8.277 -§.176 -8.276 -9.328 -0.006 -0.090 -7.485 -0.047 9.001 -0.978 81
©6-Dec-93 39382 -8.366 -¢.592 -8.267 -9.385 -8.267 -0.386 -0.024 -9.033 -7.445 -£.103 -9.019 -0.022 82
08-Dec-93 758356 -8.463 -#.672 -8.366 -9.366 -8.268 -0.368 -@.€623 -9.060 -7.448 -2.9076 -0.018 -0.049 82
07-Dec~93 75636 -8.461 -9.683 -8.363 -0.376 -8.2568 ~0.369 -0.925 -0.049 -7.444 -0.087 -9.020 -0.038 62
87-Dec-93 75869 -8.349 -0.440 -8.261 -9.232 -8.2560 -0.384 -0.831 -0.034 -7.438 -9.102 -9.028 -0.023 82
08-Dec-93 39382 -8.382 -£.861 -8.284 -9.456 -B.284 ~-9.4566 0.003 9.037 -7.472 -0.172 9.008 0.047 82
©8-Dec-~93 76859 -8.371 -0.469 -8.273 -9.261 -8.272 -0.413 -0.009 -0.006 -7.488 -9.131 -9.004 9.008 82
10-Dec-93 39382 -8.367 -0.664 -8.269 -0.458 -8.269 -9.458 -0.012 0.0490  -T7.467 -8.176 -0.007 9.060 62
18-Dec-93 75635 -8.481 -9.636 -8.383 -0.429 -8.276 -0.422 -0.005 0.004 -7.463 -0.138 -90.9001 ©.213 82
20-Dec-93 39382 -8.376 -9.597 -8.272 -9.39¢ -8.272 -0.390 -0.009 -0.028 ~7.468 -0.104 -0.006 -9.921 63
20-Dec-93 75869 -8.383 -0.473 -8.286 -0.266 -8.284 -0.417 0.003 -0.001 -7.476 -9.131 0.006 0.008 83
22-Dec-93 756635 -8.476 -9.586 -8.378 -9¢.378 -8.271 -9.371 -0.010 -0.047 -7.457 -0.9086 -0.007 -0.040 83
22-Dec-93 76869 -8.366 -£.399 -8.267 -£.191 -8.266 -©0.343 -0.026 -0.075 -7.442 -0.956 -0.022 -90.069 83
@4-Jan-94 75636 -8.669 -£.773 -8.470 -9.6568 -8.363 -0.561 9.082 9.143 ~7.647 -0.270 0.083 9.145 684
@4-Jan-94 75869 -8.399 -¢.534 -8.292 -9£.327 -8.291 ~0.479 0.010 9.061 -7.4756 -2.189 9.911 0.064 64
06-Jan-94 765836 -8.6523 -0.741 -8.426 -9.536 -8.318 -0.528 0.038 9.116 -7.6561 -0©.238 0.0837 9.113 64
06-Jan-94 76859 -8.385 -9.433 -8.287 -§.2256 -8.2686 -0.377 -9.9156 -0.041 -7.458 -0.088 -0.014 -0.939 64
11-Jan-94 39382 -8.396 -0.679 -8.298 -9.473 -8.298 -0.473 9.017 9.055 -7.481 -9.181 0.017 0.0568 85
11-Jan-94 76636 ~8.533 -0.739 -8.434 -9.533 -8.327 -9.528 9.048 9.108 -7.611 -0.234 2.047 0.189 65

12-Jan-94 GS19 -7.567 -©.344 -7.463 -0.135 -8.280 -©.42 -2.001 9.010 -7.463 -0.136 ~-0.901 9.010 68
12-Jan-94 GS20 -8.673 -1.116 -8.574 -0.967 -8.282 -0.410 9.001 -0.008 -7.485 -9.117 9.001 -0.008 66
13-Jan-94 GS19 -7.678 -@.341 -7.484 -0.132 -8.302 -0.426 9.021 2.007 ~7.484 -9.132 9.020 2.007 88
13-Jan-94 GS20 -8.664 -1.122 -8.5666 -©0.919 -8.273 -9.422 -0.008 0.004 -7.466 -9.129 -0.008 0.004 68
13-Jan-94 GS20 -8.697 -1.123 -8.697 -p.9280 -8.308 -0.423 9.026 0.006 ~7.488 -9.130 0.024 0.0856 66

13-Jan-94 GS20 -8.673 -1.13¢ -8.674 -0.927 -8.282 -9.430 2.001 9.012 -7.466 -0.137 0.081 2.012 68
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19-Jan-94 GS19  -7.567 -8.338 -7.473 -8.129 -8.291 -8.424 ©.010 ©.006 -7.473 -0.129 ©0.069 ©.004 66
19-Jan-94 GS20  -8.662 -1.111 -8.563 -0.908 -8.272 -9.413 -0.009 -0.8¢5 -7.464 -0.118 -0.816 -8.007 66

26-Jan-94 39382 ~-8.461 -0.7686 -8.363 -9.560 -8.363 -0.560 6.082 8.132 -7.644 -0.264 0.080 8.129 67
26-Jan-94 766356 -8.629 -0.723 -8.430 -8.617 -8.323 -9.5618 0.042 0.092 -7.686 -9.214 9.941 2.089 87
27-Jan-94 39382 -8.412 -8.714 -8.314 -9.608 -8.314 -9.608 2.0933 9.099 -7.496 -9.211 9.031 2.0886 87
27-Jan-94 76859 -8.437 -9.6596 -8.339 -9.389 -8.338 -92.5641 9.867 9.123 -7.5619 -0.245 0.966 2.128 87
@2-Feb-94 75635 -8.622 -0.924 -8.623 -8.720 -8.418 -9.713 9.1354 ©.295% -7.6596 -0.414 0.1324% ©.289§% 68
#2-Feb-94 75869 -8.490 -0.886 -8.392 -0.480 -8.391 -9.832 0.110%f ©.214%4 -7.571 -9.334 9.1074 0.209% 68
#3-Feb-94 39382 -8.427 -0.761 -8.329 -8.545 -8.329 -8.5645 0.048 8.127 ~7.509 -0.247 9.045 8.122 8
93-Feb-94 75869 -8.429 -9.566 -8.331 -0.358 -8.330 -9.518 0.049 9.092 -7.518 -9.211 2.046 2.086 (1
17-Feb-94 39382 -8.403 -0.720 -8.306 -8.514 -8.306 -9.514 0.924 9.096 ~7.483 -9.212 9.919 2.087 70
17-Feb-94 756356 -8.576 -8.807 -8.4786 -9.6802 -8.369 -9.6595 0.088 8.177 -7.547 -0.292 0.083 ©.167 70

@2-Mar-94 75836 -8.639 -0.829 -8.440 -0.824 -8.333 -98.617 9.0562 9.199 -7.516 -9.311 9.0848 ©.186 71
#2-Mar-94 768569 -8.4068 -9.588 -8.308 -9.381 -8.307 -0.533 9.926 9.115 -7.484 -8.227 0.920 8.102 71
#3-Mar-94 39382 -8.427 -0.718 -8.329 -9.6186  -8.329 -0.5618 0.048 8.892 -7.506 -0.204 9.941 9.979 71
©3-Mar-94 76869 -8.439 -0.606 -8.341 -9.399 -8.349 -28.5661 9.859 9.133 -7.518 -0.245 9.952 2.129 71

#9-Mar-94 39382 -8.468 -0.8356 -8.37¢ -9£.630 -8.378 -0.830 0.089% ©.2124 ~7.546 -9.322 0.081% ©.197# 72
#9-Mar-94 75636 -8.5649 -0.764 -8.4560 -0.648 -8.343 -0.541 9.062 9.123 -7.5619 -©.233 0.066 2.108 72
19-Mar-94 75635 -8.529 -0.788 -8.430 -£.576 -8.323 -0.588 0.042 2.158 -7.499 -9.259 9.0356 9.134 72
16-Mar-94 75869 -8.440 -0.609 -8.342 -0.402 -8.341 -2.5664 0.060 9.138 -7.51686 -0.248 9.0562 9.121 72
11-Mar-94 39382 -8.424 -0.745 -8.326 -9.639 -8.326 -8.539 0.045 9.121 -7.501 -9.231 9.937 9.196 72
11-Mar-94 765869 -8.415 -0.570 -8.317 -9.363 -8.316 -0.515 9.036 9.097 -7.491 -90.208 9.027 9.981 72
11-Mar-94 GS19 -7.618 -9.468 -7.624 -0.2686 -8.349 -0.589 0.068 9.151 -7.524 -0.260 0.060 9.136 72
11-Mar-94 GS20 ~-8.721 -1,244 -8.6821 ~1.042 -8.337 -2.561 9.058 9.143 -7.612 -06.2b62 9.048 9.127 72
18-Mar-94 39382 -8.464 -8.767 -8.366 -0.551 -8.366 -@.551 0.085 9.133 -7.5640 -0.241 9.078 2.116 73
186-Mar-94 76636 -8.494 -8.726 -8.398 -6.519 -8.289 -©.512 2.008 9.094 -7.463 -0.282 -0.901 2.877 73
17-Mar-94 756356 -8.642 -0.727 -8.443 ~-2.621 -8.336 -0.514 2.056 ©.096 -~7.511 -0.204 0.047 8.979 73
17-Mar-94 75869 -8.467 -8.801 -8.369 -90.394 -8.368 -0.548 9.977 9.128 -7.632 -0.238 9.068 g9.111 73
22-Mar-94 39382 -8.407 -0.713 -8.309 -90.607 -8.309 -0.507 0.028 9.089 -7.483 -0.196 9.019 0.070 74
22-Mar-94 75869 -8.418 -0.568 -8.318 -8.369 -8.317 -0.511 9.936 9.093 -7.491 -0.199 9.027 0.074 74
23-Mar-94 39382 -8.420 -8.727 -8.322 -8.5621 -8.322 -@.521 0.041 9.103 -7.496 -9.209 9.932 0.084 74
23-Mar-94 756836 -8.518 -8.763 -8.418 -0.647 -8.311 -0.5490 9.030 9.122 -7.484 -06.228 0.920 9.123 74
24-Mar-94 76636 -8.495 -£.733 -8.397 -0.627 -8.29¢ -0.520 0.009 9.162 -7.463 -0.2¢08 -0.001 9.083 74
24-Mar-94 765869 -8.394 -8.587 -8.2986 -9.366 -8.296 -@.6512 9.914 8.094 -7.469 -0.200 0.0086 2.0876 74
26-Mar-94 39382 -8.444 -0.761 -8.346 -0.556 -8.3468 -0.566 0.0656 2.138 -7.519 -0.243 9.055 2.118 74
25-Mar-94 75859 -8.412 -0.594 -8.314 -0.387 -8.313 -9.539 9.032 9.121 -7.4868 -9.227 9.922 0.102 74
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29-Nar-94 39382 ~-8.408 -8.741 -8.308 -8.5356 -8.308 -8.636 0.027 2.117 -7.481 -0.222 9.817 9.097 76
29-Mar-94 76836 -8.544 -0.817 -8.445 -9.812 -8.338 -9.6056 9.057 2.187 -7.611 ~8.291 0.047 2.166 76
39-Mar-94 39382 -8.484 -9.828 -8.3686 -8.821 -8.3668 -0.821 0.0856 2.203 -7.638 -8.307 0.074 2.182 76
30-NMar-94 76869 -8.439 -2.618 -8.341 -9.411 -8.340 -9.683 0.969 2.1456 -7.513 -9.249 2.049 9.124 76

16-Apr-94 GS19 -7.5601 -0.047 -7.408 0.164 -8.237 -8.166 -0.944 -9.283 -7.408 0.184 -9.058 -9.289 78
16-Apr-94 GS19 ~-7.610 -0.988 -7.417 9.1561 -8.246 -g.168 -0.036 -9.260 -7.417 8.151 -0.047 -0.278 78
15-Apr-94 GS19 -7.5612 -0.9082 ~7.419 9.149 -8.248 -9.176 -0.033 -0.248 -7.419 9.149 -9.06456 -0.274 78
16-Apr-94 GS20 -8.832 -0.820 -8.633 -0£.824 -8.263 -0.163 -0.028 -08.266 ~7.424 9.166 -0.040 -9.291 78
16-Apr-94 GS20 -8.813 -0.835 -8.514 -9.830 -8.236 -9.169 -9.0486 -9.269 -7.406 g.169 -0.0569 ~-9.286 76

18-Apr-94 39382 -8.373 -0.418 -8.276 -0.210 -8.276 -9.210 -0.008 -0.208 ~7.446 8.1099 -0.019 -8.234 78
18-Apr-94 39382 -8.376 -0.409 -8.277 -0.201 -8.277 -9.201 -0.004 -9.217 -7.447 9.119 -9.017 -0.244 78
18-Apr-94 76836 -8.492 -3.468 -8.394 -0.242 -8.287 -@.236 0.0086 -0.183 -7.457 0.084 -0.007 -0.209 76
18-Apr-94 765836 -8.518 —2.4568 -8.429 -0.2560 ~-8.313 -0.243 0.0832 -9.176 ~7.483 2.078 9.019 -9.201 76
18-Apr-94 75869 -8.319 -0.179 -8.222 0.940 -8.221 -g.112 -9.080 -9.308 -7.391 9.207 -9.873 -9.332 78
18-Apr-94 76869 -8.314 -9.149 -8.217 9.081 -8.218 -9.091 -0.086 ~-8.327 -7.388 9.228 -0.678 -2.363 76

18-Apr-94 GS19 =7.5617 -9.180 -7.424 2.111 -8.264 -8.209 -0.027 -2.209 -7.424 9.111 -0.040 -9.238 78
18-Apr-94 GS19 -7.628 -9.867 -7.433 0.154 -8.283 -2.168 -0.918 -9.262 -7.433 9.154 -9.231 -8.279 76
18-Apr-94 GS20 -8.843 -0.820 -8.6544 -0.8156 -8.2685 -0.144 -8.9186 -9.274 -7.4356 2.176 -0.929 -8.396 76
18-Apr-94 GS29 -8.621 -0.848 -8.622 -0.841 ~-8.243 -8.171 -0.938 -9.247 = ~7.413 9.149 -9.0561 -8.274 78

19-Apr-94 75836 ~-8.504 -0.463 -8.406 ~0.256 -8.299 -0.248 0.018 -2.179 -7.469 9.071 92.0085 -9.198 76
19-Apr-94 765869 -8.381 -3.204 -8.283 0.008 -8.282 -@.148 9.901 -0.272 ~7.462 9.173 ~-9.012 ~-8.298 78
20-Apr-94 39382 -8.416 -9.489 -8.312 -¢.281 -8.312 -2.281 0.931 -9.137 -7.482 0.038 9.018 -9.183 768
20-Apr-94 765835 -8.528 —2.462 -8.430 -0.254 -8.323 -0.247 8.042 -9.171 -7.492 9.073 9.028 -9.198 76
21-Apr-94 39382 -8.378 -0.414 -8.280 -0.208 -8.280 -0.208 -0.9081 -9.212 -7.450 9.114 -0.014 -0.239 78
21-Apr-94 75869 -8.418 -0.3067 -8.318 -9.0998 -8.317 -3.260 9.038 -9.168 -7.487 0.079 2.623 -8.196 78
27-Apr-94 39382 -8.381 -2.608 -8.283 -0.299 -8.283 -8.299 0.002 -9.119 -7.462 9.923 -9.012 -2.14 77
27-Apr-94 76836 -8.477 -3.602 -8.379 -0.296 -8.272 -3.288 -0.009 -B.130 -7.441 0.034 -9.023 -9.169 77
28-Apr-94 765836 -8.497 -8.592 -8.399 -0.385 -8.292 -9.378 8.011 -0.040 -7.460 -0.056 -0.004 -0.089 77
28-Apr-94 76869 -8.381 -9.343 -8.283 -0£.134 -8.282 -2.288 9.901 -9.132 -7.461 2.0836 -0.913 -9.181 77
29-Apr-94 39382 -8.409 -9.621 -8.311 -0.414 -8.311 -3.414 0.038 -0.004 ~-7.488 -0.092 0.018 -9.033 77
29-Apr-94 75869 -8.385 -9.411 -8.287 -0.203 -8.286 -9.3566 9.906 -9.063 -7.466 ~-0.0832 -9.909 -90.093 77
11-May-94 39382 -8.494 -2.699 -8.398 -0.392 -8.308 -9.392 9.925 -0.028 -7.473 -0.0887 2.009 -9.058 78
11-May-94 766836 -8.534 -9.632 -8.436 -0.4286 -8.328 -0.419 0.047 2.001 -7.498 -9.093 9.032 -2.032 78
13-May-94 76836 -8.545 -2.669 -8.448 -0.4563 -8.339 -0.448 9.068 2.028 -7.606 -8.119 2.042 -0.006 78
13-May-94 76869 -8.407 -0.4566 -8.309 -0.247 ~8.308 -9.399 8.027 -2.019 -7.476 ~-8.073 2.011 -8.062 78

18-May-94 39382 -8.3561 -2.568 -8.263 -9.359 -8.263 -9.369 -0.028 -9.069 -7.419 -0.831 -0.045 -0.094 79
18-May-94 76869 -8.382 -0.484 -8.284 -0.268 -8.283 -9.408 9.002 -9.010 -7.449 -9.081 -8.916 ~0.044 79
19-May-94 75835 -8.518 -0.8564 -8.420 -0.448 -8.313 -0.441 9.0932 2.923 ~7.478 -9.113 9.014 -9.012 79
19-May-94 76869 -8.380 -0.437 -8.282 -9.229 -8.281 -9.381 0.000 -2.0837 ~7.447 -90.063 -2.817 -8.072 79



TABLE D: Complete Secondary Standards Data Summary (with adjustment to 39382 and to GS19)

MASS SPECTROMETER SECONDARY STANDARDS # denotes flagged data
NBS AIR
Date Standard ----Measured--- ---Corrected--- Adjusted to 39382 ------ Terms——--
No. d13C d180 d13C d180 di3cC d180 d13C di80

Adjusted to GS19

24-May-94 39382 -8.408 -0.669 -8.308 -0.362 -8.398 -£.362 9.027 -9.0968
24-May-94 76836 -8.519 -0.807 -8.421 -0.408 -8.314 -0.393 9.033 -0.026
26~-May-94 39382 -8.373° -0.643 -8.276 -0.3368 -8.275 -0.338 -0.008 -0.082
26-May-94 76869 -8.360 -£.333 -8.263 -£.124 -8.262 -0.2768 -0.029 -0.142
26-May-94 GS19 -7.6786 -0.238 -7.476 -~9.028 -8.311 -9.368 9.030 -0.060
26-May-94 GS20 -8.687 -1.0947 -8.688 -9.844 -8.313 -9.383 0.932 -0.035
#7-Jun-94 39382 -8.377 -9.829 -8.279 -0.423 -8.279 -0.423 -0.802 0.005
#7~Jun-94 756356 -8.6456 -8.763 ~-8.4486 -0.547 -8.339 -0.540 2.068 8.122
#8-Jun-94 39382 -8.417 -9.692 -8.319 -0.486 -8.319 -9.488 0.038 2.988
#8-Jun~-94 75859 -8.381 ~-2.458 -8.283 -0.248 -8.282 -0.400 0.901 -9.018
16-Jun-94 75636 -8.6564 -8.760 -8.4656 -0.544 -8.368 -£.537 0.077 8.119
16-Jun-94 76869 -8.398 -0.498 -8.300 -0.291 -8.299 -0.443 0.018 9.09256
17-Jun-94 39382 -8.389 -0.619 -8.291 -0.412 -8.291 -8.412 9.010 -0.006
17-Jun-94 765869 -8.468 -8.692 -8.3786 -9.386 -8.369 -£.637 0.088 8.119
22-Jun-94 75836 -8.6508 -0.803 -8.499 -0.598 -8.392 -9.691 9.111 8.173
22-Jun-94 76859 -8.479 -£.812 -8.381 -0.406 -8.380 -0.557 0.999 8.139
22-Jun-94 GS19 -7.605 -0.384 -7.611 -0.176 -8.360 -@©.513 0.069 0.096
23-Jun-94 39382 ~-8.433 -0.874 -8.336 -0.468 -8.336 -9.468 0.064 0.960
23-Jun-94 756836 -8.544 ~-2.8568 ~8.445 ~0.450 -8.338 -£.443 8.067 0.925
38-Jun-94 39382 -8.422 -0.873 -8.324 -0.487 -8.324 ~9.487 0.043 0.0949
30-Jun-94 766836 -~8.569 -0.727 -8.476 -0.5621 -8.363 -0.514 0.082 0.296
@1-Jul-94 39382 -8.446 -0.709 -8.348 -9.603 -8.348 -0.503 0.067 0.085
@1-Jul-94 76869 -8.428 -0.499 -8.330 -0.282 -8.329 -0.434 0.048 8.918
@68-Jul-94 765635 -8.544 -2.709 -8.446 -0.603 -8.338 -0.496 0.057 0.978
@8-Jul-94 76859 -8.442 -0.668 ~-8.344 -0.301 -8.343 -9.453 0.0862 0.036
@7-Jul-94 39382 -8.433 -0.662 -8.336 -9.466 -8.336 -0.466 0.054 0.938
@7-Jul-94 76636 -8.531 -0.668 -8.432 -0.452 -8.326 -0@.4456 0.044 8.027
13-Jul-94 39382 -8.469 -0.783 -8.371 -9.678 -8.371 ~8.578 0.090 0.160
13-Jul-94 768356 -8.522 -0.876 -8.424 -0.469 -8.317 -9.462 9.036 0.044
14-Jul-94 756835 -8.6568 -0.680 -8.459 -0.474 -8.362 -0.467 0.071 0.849
14-Jul-94 75869 -8.435 -0.51¢6 -8.337 -9.303 -8.336 -0.466 0.056 0.837
93-~-Aug-94 39382 -8.427 -0.6838 -8.329 -0.432 -8.329 -0.432 0.048 0.014
@3~Aug-94 76869 -8.402 -£.511 -8.304 -0.304 -8.303 -0.456 0.022 2.038
P4-Aug-94 39382 -8.456 -0.737 -8.367 -£.531 -8.367 -90.631 9.076 9.113
94-Aug-94 75636 -8.5668 -0.756 -8.487 -0.649 -8.360 -0.642 0.079 9.124

Page 10
Terms Week
dis0 No.
-98.992 80
-9.981 80
-3.119 80
-2.178 89
-9.098 80
-9.071 80
‘o.038 81
2.082 81
2.027 81
-2.058 81
‘8.077 82
-0.018 82
-2.049 82
2.978 82
‘g.128 83
9.096 83
9.051 83
2.0086 83
-8.020 83
‘8.002 84
2.060 84
2.038 84
-9.031 84
""8.038 85
~0.014 86
-0.0811 86
-0.0822 85
‘9.109 ‘g6
-0.007 88
-9.0082 86
-0.014 86
"lo.043 87
-@.0819 87
3.857 87

0.068 87
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Date Standard ----Measured--- ---Corrected--- Adjusted to 39382 Terms Adjusted to GS19 -—--——- Terms—=——- Wasuk
No. d13C d180 d13C d180 d13cC d180 d13cC d180 d13C d180 d13C d180 .
21-Dec-94 765636 -8.524 -9.727 -8.426 -9.621 -8.319 -0.514 0.938 9.096 -7.456 -0.128 -0.909 8.901 97
21-Dec~-94 75869 -8.482 -9.873 -8.364 ~-9.487 -8.363 -2.619 2.0982 9.201 -7.500 -9.230 9.038 9.106 97
04-Jan-95 39382 -8.494 -9.854 -8.398 -0.849 -8.398 -0.849  ©.116  0.231 -7.631 -0.267  ©.067  ©.132 98
P4-Jan-96 758569 -8.420 -0.660 -8.322 -9.363 -8.321 ~90.6506 2.040 2.087 -7.4566 -9.113 -0.008 -2.012 S8
06-~Jan-956 39382 -8.466 -0.781 -8.368 -2.576 -8.368 -@.5678 2.087 0.168 -7.603 -8.183 9.939 2.058 98
@6-Jan-95 766356 -8.676 -0.749 -8.476 -9.543 -8.369 -0.6538 ©.088 9.118 -7.604 -0.144 9.949 9.819 98
18-Jan-95 39382 -8.401 -0.766 -8.303 -0.560 -8.303 -0.560  ©.022  ©.132 -7.436 -0.164 -0.028  ©.029 99
18-Jan-95 765636 -8.546 -90.841 -8.446 -0.636 -8.339 -9.629 ©.068 9.211 -7.472 -9.233 ©.008 9.188 99
18-Jan-96 75869 ~-8.430 -92.836 ~8,332 -0.429 -8.331 -9.581 0.859 9.183 ~-7.464 -9.184 2.000 2.059 99
19-Jan-956 76869 -8.393 -9.676 -8.,296 -9.369 -8.294 -9.521 2.013 9.183 -7.427 -9.126 -0.037 2.000 99
26-Jan-95 39382 -8.438 -0.748 -8.338 -0.534 -8.338 -0.5634  ©0.067  0.118 -7.478 0.136  0.006  0.011 100
268-Jan-95 765636 -8.548 -0.737 -8.449 -90.531 -8.342 -0.524 g9.961 9.1806 -7.474 -0.128 9.010 0.001 100
27-Jan-95 75869 -8.419 -£.626 -8.321 -9.318 -8.320 -0.470 9.039 9.062 -7.462 -9.971 -0.912 -0.864 100
Ol1-Feb-95 39382 -8.414 -0.895 -8.318 -0.489 —8.316 -0.489  ©.036  0.871 -7.447 0.089 0.017 -6.036 i
@1-Feb-95 75636 -8.629 -0.767 -8.430 -0.562 -8.323 -@.566 0.042 9.137 -7.466 -0.164 -0.809 9.929 1901
P1-Feb-96 GS19 -7.687 -8.379 -7.493 -9.171 -8.362 -9.671 9.0981 9.163 -7.493 -£.171 9.929 8.0468 101
g2-Feb-95 75636 -8.561 -9.723 -8.452 ~0.517 -8.345 -0.510 0.064 0.092 -7.476 -0.119 2.912 -0.0156 i1
02-Feb-95 76859 -8.4656 -0.810 -8.367 -0.403 -8.366 -0.5566 9.075 9.137 -7.487 -0.165 0.923 9.030 1v1
02-Feb-95 GS20 -8.688 -1.146 -8.589 -0.943 -8.348 -0.564 ©.087 0.138 -7.480 -0.163 9.018 9.028 191
@3-Feb-96 75869 -8.416 -90.636 ~-8.317 -90.328 -8.318 -2.480 ©9.935 0.982 -7.447 -0.079 -0.0617 -90.048 101
@3-Feb-95 75869 -8.474 -0.622 -8.376 -0.416 -8.376 -9.6587 0.094 0.149 -7.508 -0.167 0.042 9.842 101
08-Feb-95 75636 -8.674 -0.789 -8.476 -0.684 -8.368 -0.577  ©.087  0.169 -7.499 0.176  0.036  0.060 102
¢8-Feb-95 765869 -8.462 -9.602 -8.364 -0.3956 -8.383 -@.547 0.982 9.129 -7.493 -0.146 9.929 9.020 102
09-Feb-96 39382 -8.450 -0.76@0 -8.362 -P.544 -8.352 -0©.544 9.971 0.128 ~7.482 -0.142 0.018 9.017 102
29-Feb-956 765636 -8.5662 -0.750 -8.463 -0.544 -8.348 -2.8637 9.2656 9.119 -7.477 -9.136 0.013 9.010 102
16-Feb-95 39382 -8.343 -8.386 -8.248 -0.177 -8.248 -0.177 -8.035 -0.241 —7.376  ©.228 -0.089 -©.353 103
29-Mar-96 76636 -8.462 -0.286 -8.364 -@.077 -8.247 -0.070 -0.034 -0.348 -7.479 0.180 0.206 -0.305 103
29-Mar-95 76859 -8.362 -0.206 -8.266 0.206 -8.264 -9.147 -0.027 -0.271 -7.477 9.183 9.013 -£.228 103
10-Mar-96 39382 -8.272 -9.229 -8.176 -0.919 -8.176 -08.0619 -9.188 -9.399 -7.398 9.231 -0.9866 -0.366 103
19-Mar-96 75869 -8.289 -9.114 -8.192 9.096 -8.191 -0.056 -9.099 -0.362 -7.414 9.194 -0.060 -0.319 103
16-Mar-95 30382 -8.366 -0.309 -8.268 -0.108 -8.268 -0.100 -0.823 -0.318 -7.480  ©.161  ©.016  -0.276 104
16-Mar-96 75636 -8.391 -0.270 -8.293 -9.061 -8.188 -0.664 -0.096 -0.364 -7.409 9.197 -0.066 -8.322 104
22-Mar-95 76636  -8.391 -0.268 -8.293 -0.059 -8.186 -8.052 -0.095 -8.366 -7.408  ©.201 -0.066  -8.326 105
22-Mar-95 76869 -8.309 -9.109 -8.212 9.1081 -8.211 -2.90561 -0.970 -@.3687 -7.432 9.202 -9.032 -8.327 1056
23-Mar-95 39382 -8.245 -0.206 -8.148 9.9056 ~-8.148 0.06056 -9.133 -9.423 -7.389 9.2567 -0.0956 -8.382 106
23-Mar-95 765869 -8.269 -9.108 -8.162 0.104 -8.161 -0.048 -2.120 -9.379 -7.382 9.205 -0.082 -9.330 106
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SEA
Terms Week

4180 No.

MASS SPECTROMETER SECONDARY STANDARDS # denotes flagged data
NBS AIR
Date Standard ----Measured--- -——Corrected--- Adjusted to 39382 —----- Terms——--~ Adjusted to GS19
No. d13C d1s0 d13C d180 d13C diso d13C d180
23-Mar-95 GS19  -7.428  ©.832 -7.335  ©.244 -8.114 -0.009 -0.167§ -0.409§ -7.335
23-Mar-95 GS20 -8.681 -0.764 -8.482 -8.569 -8.132 -9.921 -0.149%4 -0.397§ -7.363

24-Mar-96 76835 -8.362 -0.214 -8.265 ~-0.004 -8.168 2.003 -2.123 -2.421 -7.378
24-Mar-96 75869 -8.249 ~-0.089 -8.152 8.122 -8.151 -0.030 -9.130 -0.388 -7.372

seseseescssoenesassssecasroacaas sev 00 e savsasesen sesusecessanse e sess v s e ssecesessseacsess

05-Apr-95 39382 -8.273 -0.372 -8.176 -0.164 :6.176

12-Apr-956 766835 -8.4080 -0.385 ~8.302 -2.167 -8.196 -0.160 ~-9.086 -9.268 -7.413
12-Apr-96 75869 ~8.296 ~0.258 -8.199 -0.049 -8.198 -9.201 -9.083 -8.217 -7.418
13-Apr-95 39382 -8.367 -0.469 -8.269 -@.261 -8.269 -0.261 -9.022 -9.167 -7.478
13-Apr-96 75836 -8.396 -0.407 -8.297 -9.199 -8.190 -0.192 -9.091 ~-9.228 -7.4928
13-Apr-95 GS20 -8.594 -9.867 -8.496 ~-2.662 -8.168 -6.129 -£.113 -2.289 -7.388
21-Apr-95 39382 -8.281 -0.3569 -8.184 -9.1560 -8.164 -0.158 -90.117 -g.268 -7.381
21-Apr-95 75869 -8.282 -9.146 -8.166 9.085 ~-8.164 -0.087 -9.117 -8.331 -7.381
27-Apr-956 76636 -8.442 -2.481 -8.34 -B.273 -8.237 -9.268 -0.044 -8.162 -7.453
27-Apr-96 76869 -8.315 -0.298 -8.218 -%.087 ~-8.217 -9.239 ~-0.064 -8.179  -7.433
28-Apr-96 39382 -8.287 -9.398 -8.19¢ -0.19¢ -8.199 -0.190 -9.991 -9.228 -7.406
28-Apr-96 76835 -8.408 -0.443 -8.316 -0.235 ~-8.203 ~-9.228 -9.978 -9.196 -7.419
10-May-96 39382 -8,287 -0.402 -8.190 -0.194 -8.199 -0.194 -9.091 -0.224 -7.404
16-May-96 7658569 -8.303 -9.323 -8.206 -0.114 -8.206 -0.266 -90.0978 -98.162 -7.419
11-May-96 39382 -8.270 -0.420 -8.173 -0.212 -8.173 -0.212 -9.108 -0.208 -7.387
11-May-956 75636 -8.392 -0.429 -8.294 -9.221 -8.187 -0.214 -0.094 -9.204 ~7.401
11-May-956 GS19 -7.474 -9.164 -7.381 9.0468 -8.187 -0.218 -9.114 -0.202 -7.381
11-May-95 GS20 -8.820 -0.958 -8.5621 -0.754 -8.198 -0.227 -9.083 -2.191 -7.412

-9.164 -9.1085 -0.254 ~7.395
06-Apr-96 75835 -8.381 -0.318 -8.283 -9.109 -8.178 -0.102 -9.105 -9.318 -7.398
26-Apr-96 39382 -8.279 -0.376 -8.182 -0.187 -8.182 -8.187 -0.099 -0.261 -7.421
96-Apr-95 76859 -8.29¢ -0.141 -8.193 0.069 -8.192 -9.083 -0.989 -0.336 -7.411
26-Apr-95 GS19 -7.484 -9.088 -7.371 8.145 -8.162 -9.111 -9.129 -0.307 -7.371

18-May-956 75636 -8.398 -©.396 -8.298 -0.188 -8.191 -9.181 -0.090 -0.237 -T7.404
18-May-96 76869 -8.297 -0.263 -8.200 -0.054 -8.199 -0.2086 -9.082 -9.212 -7.412
19-May-95 39382 -8.278 -0.390 -8.181 -9.182 -8.181 -0.182 -9.106 -0.238 -7.394
19-May-96 76869 -8.263 -0.2650 ~-8.168 -0.041 -8.166 -9.193 -2.118 -0.226 -7.378
24-May-956 39382 -~-8.304 -9.432 -8.2087 -0.224 ~-8.207 -0.224 -0.974 -0.194 -7.419
24-May-96 75636 -8.376 -9.292 -8.278 -9.9083 -8.171 -0.076 -90.118 -0.342 -7.384
26-May~-95 76635 -8.417 -0.447 -8.319 -¢.239 -8.212 -8.232 -8.089 -0.188 -7.424
26-May-96 76859 -8.322 -9.238 ~-8.226 -0.029 -8.224 -9.181 -0.057 -8.237 -7.438

-3.389¢ 105
-06.356§ 105
-6.386 105
-8.347 106

-8.217 128
-5.278 108
-9.214 128
-0.298 108
-0.27¢ 106

-0.232 107
-0.181 107
-0.121 107
-0.196 107
-8.253 107

-6.233 1e8
-9.297 108

-8.118 109
-8.1468 109
-9.1965 109
-8.167 109

-8.193 110
-8.121 110
-8.176 110
-8.173 119
-9.171 110
-8.181 110

-8.208 111
-9.183 111
-8.207 111
-8.1968 111

-8.314 112
-0.168 112
-8.216 112



TABLE D: Complete Secondary Standards Data Summary (with adjustment to 39382 and to GS19)
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Date Standard ----Measured--- ---Corrected--- Adjusted to 39382 Terms- Adjusted to GS19 ------ Terms—=—-—- Week
No. d13cC d180 d13C diso d13C d180 d13C d180 d13cC d180 d13C d180 No.

=======

#1-Jun-96 39382 -8.264 -8.327 -8.167 -9.118 -8.167 -9.118 -0.114 -0 .300 -7.378 9.148 -0.088 -2.273 113
@1-Jun-96 76869 -8.271 -8.181 -8.174 2.929 -8.173 -9.123 -9.108 -9.296 -7.384 9.144 -9.080 -@.2689 113
92-Jun-96 39382 -8.269 -9.3569 -8.172 -9.160 -8.172 -9.166 -9.109 -0.268 -7.383 9.1186 -2.081 -2.241 113
92-Jun-95 76636 -8.361 -0.284 ~-8.263 -8.976 -8.156 -0.0688 -9.126 -0.350 -7.388 8.199 -9.096 -2.324 113
#2-Jun-956 GS19 -7.449 -8.023 -7.368 2.188 -8.1456 -2.8679 -0.138 -0.339 ~-7.368 g.188 -2.108 -2.313 113
@2-Jun-95 GS28 -8.679 -0.840 ~-8.480 -9.836 -8.160 -2.112 -9.121 -9.386 -7.371 9.1556 -0.093 -g.280 113

#7-Jun-96 766356 -8.362 -9£.322 -8.264 -£.113 -8.167 -0.1868 -9.124 -9.312 -7.368 9.162 -9.096 -2.287 114
#7-Jun-96 768569 -8.23¢ -0.098 -8.133 9.113 -8,132 -9.939 -0.149 -90.379 -7.343 9.228 -0.121 -2.363 114
28-Jun-95 39382 -8.227 -90.282 -8.13¢0 -9.663 -8.13¢ -9.863 -0.151 -9.365 -7.349 9.215 -0.124 -2.3490 114
28-Jun-95 768356 -8.337 -0.261 -8.240 -9.062 28.133  @.045 -0.148 -8.373  -7.348 9.227 -9.124 Z9.362 115
28-Jun-95 75859 -8.205 -0.074 -8.108 9.137 -8.1907 -0.9156 -8.174 -0.403 -7.315 0.257 -0.149 -2.382 116
29-Jun-96 39382 -8.209 -0.238 -8.112 -9.029 -8.112 -@.929 -9.169 -9.389 -7.320 9.244 -9.144 -2.369 1156
12-Jul-956 75635 -8.399 -0.214 -8.301 -0.004 -8.194 9.003 -0.087 -0.421 -7.409 9.278 -0.064 -0 403 116
12-Jul-96 76859 -8.272 -0.911 -8.176 0.200 -8.174 0.048 -0.107 -0.466 -7.380 9.323 -0.084 -g.448 118
13-Jul-956 39382 -8.266 -0.233 -8.168 -0.024 ~-8.168 -9.024 -0.123 -9.394 -7.363 0.262 -0.101 -8.377 118
13-Jul-956 GS19 -7.499 0.004 -7.408 9.216 -8.201 -2.060 -0.980 -0.368 -7.4906 9.215 -9.058 -2.3490 116

24-Jul-95 76635 -8.403 -0.388 -8.306 -0.158 -8.198 -9.161 -2.983 -0.287 =-7.402 9.127 -8.062 -3.262 117
24-Jul-96 76859 -8.306 -2.191 -8.203 9.019 -8.202 -9.133 -9.879 -0.285 -7.408 9.144 -9.068 -g.289 117
24-Jul-956 GS19 -7.496 -0.0786 -7.403 0.141 -8.199 -8.137 -0.9082 -9.281 -7 .403 g.141 -2.081 -2.268 117
24-Jul-96 GS20 -8.621 ~9.841 -8.522 -9.6838 -8.209 -©.123 -9.072 -9.295 ~7.413 9.154 -0.951 -2.279 117
26-Jul-95 39382 -8.278 -9.304 -8.181 -9.996 -8.181 -0.095 -0.106 -0.323 -7.3856 9.182 -8.079 -2.307 117
26-Jul-956 76859 -8.289 -0.180 -8.192 9.63¢0 -8.191 -9.122 -0.096 -0.296 -7.395 g.166 -0.069 -2.280 117
26-Jul-95 39382 -8.320 -0.447 -8.223 -0.239 -8.223 ~-9.239 -0.068 -8.179 -7.428 9.939 -9.038 -2.164 117
28-Jul-95 768635 -8.401 -9.319 -8.3063 -8.116 -8.198 -3.163 -0.086 -6.315 -7.400 0.175 -0.964 -%.3080 117

02-Aug-95 75835 -8.413 -8.398 -8.316 -2.199 ~8.208 -9.183 -9.0673 -0.2356 -7.411 2.0898 -0.0563 -2.221 118
02-Aug-95 76859 -8.326 -6.238 ~-8.228 -9.027 -8.227 -9.179 -9.054 -0.239 -7.428 9.101 -3.035 -2.228 118
93~Aug-95 39382 -8.302 -0.398 -8.206 -8.190 -8.206 -9.198 -0.076 -0.228 -7.407 9.9990 -8.857 -2.215 118
#3-Aug-95 75859 -8.321 -8.322 -8.224 -8.113 -8.223 -8.2856 -9.0568 -9.1563 -7.425 9.014 -8.939 -2.139 118

17-Aug-96 39382 -8.348 -0 477 -8.266 -©.289 -8. 250 -0.269 -0.031 ~-9.149 -7.451 9.013 -9.9213 ‘2. 138 119
17-Aug-95 756836 -8.431 -0.409 -8.333 -0.201 ~8.2286 -0.194 -0.0855 -0.224 ~7.427 9.088 -8.0637 -2.213 119
17-Aug-95 GS19 -7.632 -9.231 -7.439 -0.021 -8.238 -0.3%4 -90.043 -0.114 -7.439 -£.921 -0.026 -2.104 119
18-Aug-96 75635 -8.442 -0.464 -8.344 -0.266 -8.237 -0.249 -0.044 -0.169 ~7.437 9.933 -8.027 ~@.168 119
18-Aug~96 768569 -8.349 -6.236 -8.262 -0.026 -8.2651 -8.178 -9.030 -0.240 -7.461 9.166 -0.013 -2.236 119
18-Aug-95 GS19 -7.620 -0.122 -7.427 9.088 -8.228 -~0.194 -2.9556 -0.224 -7.427 9.088 -8.037 -2.213 119
18-Aug-95 GS20 -8.666 -8.962 -8.587 -9.768 -8.267 -0.260 -90.924 -0.168 -7.458 9.032 -0.008 -2.167 119

21-Aug-95 39382 -8.337 -2.487 -8.240 -90.259 -8.240 -0.269 -O. ﬂ41 -9.1569 -7.439 0.024 -0.925 Z9.149 120
21-Aug-95 76869 -8.348 -0.279 -8.249 -9.07¢ -8.248 -0.222 -9.033 -0.196 -7.447 g2.061 ~-08.017 -2.188 129






TABLE D: Complete Secondary Standards Data Summary (with adjustment to 39382 and to GS19)

MASS SPECTROMETER SECONDARY STANDARDS
NBS AIR

Date Standard ----Measured--- ---Corrected--- Adjusted to 39382 --——--Terms----- Adjusted to GS19
No. d13C d180 d13C d180 d13C dis0 d13C d180 d13C

# denotes flagged data

?1-Nov-95 39382 ~-8.270 ~9.387 -8.173 ~0.148 -8.173 ~-0.148 -3.108 -9.2790 -7.383
@1-Nov-96 75869 -8.285 -9.277 -8.188 -0.068 -8.187 -0.220 -0.094 -9.198 -7.377
@1-Nov-95 GEA4 -7.503 1.716 -7.411 1.948 -8.186 -0.238 -&.096 -9.180 -7.378
92-Nov-96 39382 ~-8.260 -8.465 -8.183 -0.2567 -8.183 -8.257 ~-2.098 -9.161 -7.372
92-Nov~96 76835 -8.420 -0.464 -8.322 -9.2566 -8.215 -0.249 -0.068 -9.189 -7.4086

98-Nov-95 76636 -8.430 -0.620 -8.332 -9.313 -8.2256 -0.308 -0.056 -0.112 -7.414
@8-Nov-95 76859 -8.294 -0.297 -8.197 -9.088 -8.196 -0.240 -0.085 -0.178 -7.385
98-Nov-95 GEA4 ~7.516 1.728 -7.423 1.952 -8.199 -8.227 -9.082 -8.191 -7.388
©8-Nov-95 GEA4 -7.504 1.702 -7.412 1.926 -8.188 -9.264 -9.093 -0.164 -7.377
99-Nov-96 39382 -8.306 -0.466 -8.208 -@.248 -8.208 -90.248 -0.073 -9.1786 -7.396
99-Nov-96 39382 -8.312 -0.542 -8.216 -¢.335 -8.215 -0.336 -90.¢066 -0.083 -7.403

@9-Nov-95 GEA4 -7.602 1.736 -7.410 1.960 -8.1868 -0.22¢0 -9.095 -9.198 -7.376
29-Nov-95 GEA4 -7.508 1.791 -7.414 1.926 -8.190 -0.266 -9.091 -9.163 -7.379
29-Nov-95 GEA4 -7.514 1.787 -7.422 1.931 -8.198 -9.249 -9.083 -9.189 -7.387
99-Nov-95 GEA4 -7.618 1.791 -7.426 1.926 -8.202 -0.266 -90.679 -9.1863 -7.391
29-Nov-95 GEA4 -7.607 1.702 ~7.415 1.928 -8.191 -0.264 -9.09¢ -0.164 -7.380
99-Nov-96 GEA4 -7.6506 1.706 -7.414 1.938 -8.190 -06.260 -0.091 -g.168 -7.379
29-Nov-95 GEA4 -7.5082 1.721 -7.410 1.946 -8.186 -0.235 -9.095 -£.183 -7.375
99-Nov~96 GS19 -7.481 -0.116 ~7.388 9.094 -8.199 -0.206 -0.082 -9.213 -7.388
@9-Nov-95 GS20 -8.800 -0.942 -8.501 -9.738 -8.203 -0.247 -9.9078 -£.171 ~-7.392
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30-Nov-95 GEA4 -7.471 1.793 ~7.379 2.18 -8.168 -90.168 -©.123 -9.262 -7.344
30-Nov-86 GEA4 -7.475 1.822 -7.383 2.647 -8.162 -9.137 -9.119 -9.281 -7.348
38-Nov-96 GEA4 -7.494 1.769 ~7.402 1.994 -8.181 -0.190 -0.160 -0.228 -7.3687
38-Nov-96 GS19 -7.446 -0.876 -7.362 9.136 -8.1686 -£.187 -£.116 -9.251 -7.362
30-Nov-956 GS20 -8.662 -9.851 -8.4563 -¢.648 -8.169 -0.169 -9.122 -9.269 -7.344
@1-Dec-95 75859 -8.264 -0.197 -8.167 ¢.613 ~8.166 -0.139 -8.126 -0.279 ~-7.342
@1-Dec-95 GEA4 -7.498 1.776 -7.408 1.996 -8.185 -0.190 -£.096 -9.228 -7.371
@1-Dec-95 GEA4 -7.513 1.727 -7.421 1.951 -8.200 -06.233 -0.081 -9.186 -7.386
Ol-Dec~95 GEA4 ~7.496 1.725 -7.404 1.949 -8.183 -0.235 -9.098 -9.183 -7.369

20-Nov-96 75636 -8.383 -£.435 -8.286 -¢.227 -8.178 -0.220 -90.163 -0.198 -7.365
20-Nov-95 76635 -8.417 -£.5622 -8.319 -¢.316 -8.212 -0.398 -9.069 -0.118 -7.399
20-Nov-95 GEA4 -7.603 1.748 -7.411 1.973 -8.189 ~0.21¢ -0.092 -9.288 -7.376
22-Nov-956 75869 -8.285 -9.226 -8.188 -¢.¢916 -8.187 -6.187 -9.094 -0.251 -7.374
22-Nov~956 768569 -8.269 -0.201 -8.182 9.009 -8.161 -0.143 -0.120 -0.275 -7.348
22-Nov-95 GEA4 -7.521 1.776 -7.429 2.001 -8.207 -0.182 -0.074 -0.236 -7.394

@7-Dec-95 39382 -8.263 -©.382 -8.1686 -8.174 -8.1668 -8.174 -9.115 -0.244 -7.351
@7-Dec-95 75836 -8.380 -9.396 -8.282 -@.188 -8.175 -@.181 -2.106 -6.237 -7.360
07-Dec-95 GEA4 -7.509 1.766 -7.417 1.999 -8.197 -0.196 -9.084 -9.222 -T7.382
@7-Dec-95 GEA4 =7.498 1.754 -7.424 1.979 -8.184 -0.207 -9.097 -£.211 -7.3869

80-Nov-96 39382 -8.264 -9.398 -8.157 -2.196 -8.167 -0.19¢0 -0.124 -9.228 -7.343
30-Nov-95 39382 -8.228 -9.383 -8.131 -0.094 -8.131 -0.094 -2.166 -0.324 -7.317

Page 16
SEA

------ Termg---— Week
d13cC di80 No.
-9.101 -2.274 128
-2 .087 -2.283 128
-0.288 -2.184 128
-0.992 -2.166 128
-3.0959 ~2.173 128
-0.959 -2.118 '9
-8.979 -0.184 129
-8.076 -@.198 129
-0.087 -@.1786 129
-0.068 -@.1786 129
-9.0861 -2.889 129
-0.989 -2.204 129
-0.085 -2.169 129
-3.077 ~-2.176 129
-0.073 -9.169 129
-0.084 -9.179 129
-@.0856 -@.174 129
-9.089 -0.189 129
-90.978 -2.219 129
-3.072 -2.177 129
-2.099 ~9.2068 130
-0.985 -2.118 13¢
-9.088 -0.217 139
-0.09¢ -0.259 130
-2.118 -9.283 130
-2.979 -9.245 130
-9.121 -0.238 131
-0.147 -2.334 131
-2.120 -9.282 131
-2.1186 ~9.291 131
~-0.097 -2.238 131
-9.112 -9.261 131
-0.120 -©.269 131
-0.122 -9.289 131
-3.093 -9.239 131
-0.878 -9.196 131
~-2.029% ~-2.193 131
-9.113 -0.258 132
~3.104 -0.249 132
-0.082 -9.234 132
-0.095 -9.223 132






S S ———
o s T T o e o ey e o o s D P S S e S

TABLE D: Complete Secondary Standards Data Summary (vlth adjustment to 39382 and to GS19)

MASS SPECTROMETER SECONDARY STANDARDS # denotes flagged data Page 18
NBS AIR SEA

Date Standard ----Measured--- ---Corrected--- Adjusted to 39382 ~—=-w- Terms—---- Adjusted to GS19 ——~wwew Terms—-—-- ¥--k
No. d13C d180 d13C d180 d13C d1s80 d13C d180 d13¢ d180 d13c d180 .
13-Feb-96 39382 -8.320 ~-@.361 ~-8.223 -9.142 -8.223 ~0.142 -0.068 -0.278 ~-7.398 0.178 -2.068 -0.301 138
13-Feb-96 39382 -8.303 -0.349 -8.208 -0.140 -8.208 ~0.140 -0.975 -8.278 -7.381 0.178 -2.983 -0.3063 138
13-Feb-968 75836 -8.404 -2.294 ~8.306 -0.9085 -8.199 -0.078 ~-0.982 -0.340 -7.374 0.240 -2 .090 -2.385 138
13-Feb-98 75636 -8.401 -92.343 -8.303 -0.134 -8.198 -9.127 -0.986 -2.291 -7.371 8.191 -9.093 -2.318 136
13-Feb-96 75859 -8.337 -2.292 ~-8.240 -0.083 -8.239 -9.236 -0.042 -2.183 -7.414 0.983 -2.060 -0.208 136
13-Feb-96 76859 -8.300 ~-3.182 -8.203 9.028 -8.202 ~0.124 -2.979 ~2.294 -7.377 9.194 -2.087 -2.319 18
13-Feb-96 GEA4 -7.612 1.887 ~-7.420 2.113 -8.219 -9.087 -2.071 -8.331 -7.385 9.232 -8.079 -2.367 18
13-Feb-98 GEA4 -7.619 1.833 -7.427 2.968 -8.218 -9.141 -9.885 -3.277 -7.392 2.177 ~-2.072 -0.302 136
13-Feb-96 GS19 ~7.493 -2.916 ~7.400 2.196 -8.226 -9.122 -9.058 ~@.298 -7.400 9.198 -0.084 -9.321 138
13-Feb-98 GS19 -7.484 9.012 -7.371 8.223 -8.198 ~2.095 -0.9856 -8.323 -7.371 9.223 -9.993 -0.348 138
13-Feb-98 GS20 ~-8.604 -0.803 -8.505 -0.598 -8.221 -9.128 -0.080 -8.292 -7.398 9.192 ~2.968 -9.317 138
13-Feb-968 GS28 -8.5679 -2 .803 -8.480 -9.598 -8.198 -9.128 -9.985 -8.292 -7.371 9.192 -2.0993 -8.317 138
14-Feb-96 39382 -8.3156 -@.368 -8.218 -9.149 -8.218 -0.149 -2.9083 -2.289 ~7.393 2.189 -0.971 -0.294 137
14-Feb-96 39382 -8.318 -2.397 -8.219 ~9.189 -8.219 -9.189 -9.062 -8.229 ~7.394 9.139 -2.979 -9.255 137
14-Feb-98 75835 -8.487 -0.432 -8.3689 -9.224 -8.2682 -9.217 ~-2.919 -2.201 -7.437 9.101 -2.927 -3.2268 137
14-Feb-98 75836 -8.406 -8.328 -8.307 -9.119 -8.200 -9.112 -9.081 -2.308 ~-7.376 9.208 -2.989 ~2.331 137
14-Feb-98 76859 -8.502 -2.876 -8.404 -0.388 -8.403 -9.520 9.122% 9.182# -7.578 -0.202 2.114% 8.9774 137
14-Feb-96 75859 -8.288 ~-0.149 ~-8.191 2.070 -8.190 -0.082 -8.091 -9.338 -7.3886 9.237 -0 .899 -0.362 137
14-Feb-96 765859 -8.312 -2.163 -8.2156 2.067 -8.214 -3.996 ~-2.067 -9.323 -7.389 0.224 -2.975 -8.349 137
14-Feb-968 GEA4 -7.506 1.884 -T7.414 2.119 -8.204 ~0.299 -8.977 ~-0.328 -7.379 9.229 -9.085 -3.354 137
14-Feb-98 GEA4 -7.531 1.838 -7.439 2.283 -8.229 -9.138 -9.052 -9.282 ~7.404 9.182 -0.060 ~8.307 137
14-Feb-98 GS19 -7.479 -0 .024 ~7.388 2.187 -8.211 -2.131 -2.970 -9.287 -7.388 9.187 -2.878 -8.312 137
14-Feb-968 GS19 -7.608 -0.042 -7.407 #.169 -8,232 -0.160 -8.049 -0.288 -7.407 8.189 -9.067 -0.294 137
14-Feb-98 GS20 -8.6802 -0.814 -8.6503 ~-8.609 -8.219 -2.137 -9.282 -9.281 -7.394 9.181 -2.079 -9.3068 137
14-Feb-98 GS20 -8.824 -3.812 -8.625 -98.807 -8.241 -90.135 -0.040 -8.283 -7.418 9.183 -2 .048 -9.308 137
@b-Mar-98 758356 ~-8.460 -0.484 -8.3682 -0.268 -8.266 ~-0.249 -9.028 -9.189 -7.427 2.873 -2.037 -3.198 138
@b-Mar-968 GEA4 -7.583 1.711 ~7.490 1.936 -8.283 -9.268 9.002 -3.1560 -7.455 0.064 -9 .9009 -0.179 138
96-Mar-98 GEA4 -7.672 1.717 -7.479 1.941 -8.272 -2.282 -9.099 -9.1568 ~T7.444 0.0960 ~0.020 -9.185 138
#8-Mar-98 39382 -8.3684 -9.623 -8.286 -8.318 -8.288 -2.318 -9.9156 -9.102 -7.439 9.007 -0.0925 -8.132 138
28-Mar-968 75835 ~-8.438 -9,603 -8.338 -9.296 -8.231 -9.289 -9.060 -9.129 -7.403 9.934 -3.9061 -9.169 138
@8-Mar-968 75869 -8,330 -9.324 ~8.233 -0.115 ~-8.232 -9.287 -0.049 -8.151 ~7.404 8.056 -2 .060 -2.189 138
g8-Mar-968 GEA4 -7.647 1.698 -7 .464 1.920 -8.247 -9.283 ~2.034 -9.1356 -7.419 9.039 -0 .045 -0.164 138
268-Mar-98 GEA4 -7.564 1.874 -7.481 1.898 ~-8.264 -9.308 ~8.027 -0.112 -7.428 9.917 -%.0238 -0.142 138
g6-Mar-968 GS19 -7.5628 -2.1563 -7.435 9.957 -8.283 -0.2656 -9.018 -9.1563 -7.435 9.057 -9.029 -2.182 138
96-Mar-968 GS20 ~-8.628 -9.978 -8.629 -0.774 -8.248 ~-2.307 -9.033 -g.111 -7.420 2.918 -0 .044 -2.141 138
13-Mar-968 75636 -8.460 -98.522 -8.382 -G 3156 -8.2566 -2.308 -2.028 -3.110 —7.426 2. 018 -0.9838 -0.141 139
13-Mar-98 75859 -8,3268 -2.326 -8.229 -9.118 ~8.228 -9.288 -9.0963 ~3.169 ~7.399 9.0968 -@.0285 -2.181 139
13-Mar-98 GEA4 -7.620 1.728 -7.428 1.950 -8.221 -9.2565 -9.080 -9.183 -7.393 9.069 -9.071 -0.194 139
13-Mar-968 GS19 -7.489 -3.174 -7.398 2.938 -8.226 ~-0.288 -9.2568 -8.139 -7.396 2.938 -2.92868 -2.181 139
14-Mar-96 39382 ~8.294 -0.448 ~8.197 -0.24¢ -8.197 -0.240 -0.084 -9.178 -7.368 2.084 -2.998 -8.209 139
14-NMar-96 765859 ~8.309 -2.341 -8.212 -0.132 -8.211 -8.284 -2.970 ~2.134 -7.382 0.040 -0.082 -2.186 139
14-Mar-98 GEA4 -7.638 1.878 -7 .443 1.98062 ~8.237 -9.383 -9.044 -8.1156 -7.408 9.021 -3.068 -0.148 139
14-Mar-968 GS20 ~8.822 -0.968 ~-8.623 -8.782 -8.243 -8.296 -9.038 -0.122 -7.414 9.928 -9.050 -9.153 139
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Date Standard ----Measured--- ---Corrected--- Adju=ted to 39382 Terms Adjusted to "°19 ~-vwe- Terms----- Week
No. d13C d180 d13C d180 3C d180 d13¢ d180 d13C 80 d13C d180 No.
20-Mar-96 39382  1.33l 663 -8.234 -2.356 -8.234 -0.358 .047 -0.962 -7.404 -0.831 -8.060 -8.094 140
20-Mar-968 758356 -8.444 -9.5632 -8.3486 -9.3256 -8.239 -2.318 -0.042 -0.100 -7 .409 2.907 -2.0556 -3.132 140
20-Mar-96 GEA4 -7.539 1.852 ~7.448 1.878 -8.241 -9.339 -0.040 -0.088 -7.411 -9.005 -0.063 -3.120 140
20-Mar-968 GS20 -8.842 -2.986 ~8.543 -9.781 -8.264 -9.318 -8.017 -0.102 ~7.434 2.829 -0.930 -0.134 140

21-Mar-96 76636 -8.479 -0.857 -8.381 -9.451 -8.274 ~-0.444 -9.207 9.028 -7.444 -0.118 -0.920 -0.907 140
21-Mar-98 765869 -8.316 -0.298 -8.219 -2.089 -8.218 -9.241 -9.263 -98.177 -7.388 0.084 -92.0978 -0.209 140
21-Mar-96 GEA4 -7.623 1.824 ~7.439 1.848 -8.226 -9.369 -9.0568 -9.059 ~7.396 -0.033 -9.089 -0.092 140
21-Mar-968 GS19 -7.488 -9.243 -7.395 ~0.034 -8.226 ~-08.369 -0.058 -9.069 -7.396 -0.034 ~-0.069 -0.091 1480

28-Mar-96 39382 -8.277 -3.453 -8.189 -0.245 -8.180 -0.246 -9.101 -9.173 -7.349 9.082 -0.116 -0.207 141
28-Mar-968 765869 -8.311 -9.366 -8.214 -9.148 -8.213 -9.298 -0.268 -6.120 -7.382 9.028 -0.082 -9.153 141
28-Mar-968 GEA4 -7.519 1.871 -7.427 1.896 -8.222 -2.313 -9.069 -8.186 -7.392 9.014 -0.072 -3.139 141
28-Mar-98 GS19 -7.622 -0.238 -7.429 -0.9829 -8.260 -9.366 -9.921 -0.083 -7.429 -2.029 -0.235 ~-0.096 141
29-Mar-98 39382 -8.361 -0.6587 -8.283 -9.360 -8.263 -0.350 -0.018 -0.068 -7.432 -9.023 -0.032 -0.102 141
29-Mar-96 75636 -8.431 -0.641 -8.333 -0.334 ~8.226 -9.327 -9.0556 -9.991 -7.396 0.000 -03.089 ~3.126 141
29-Mar-98 76869 -8.366 -0.431 -8.268 -9.223 -8.267 -9.376 -0.014 -9.043 -7.436 -0.048 -0.028 -0.977 141
24-Apr-98 39382 -8.291 -9.685 -8.194 -9.298 -8.194 -2.298 -0.087 -9.1286 -7.382 9.031 -9.102 -0.156 142
@4-Apr-968 75635 -8.469 -8.545 -8.3861 -9.338 -8.2564 -2.331 -0.027 -2.087 -7.422 ~-0.083 -0.042 -0.122 142
P4-Apr-96 GEA4 -7.638 1.837 ~-7.4456 1.861 -8.242 -8.349 -0.039 -0.889 -7.418 -9.020 -0.054 -2.105 142
04-Apr-968 GS19 -7.489 -0.237 -7.398 -2.928 -8,228 -0.356 -2.2963 -9.082 -7.398 -0.028 -0.088 -8.097 142
26-Apr-96 75869 -8.380 -98.516 -8.282 -9.309 -8.281 -2.461 0.000 9.043 -7.449 -0.132 -9.0156 0.907 142
@6-Apr-96 76859 ~-8.608 -0.764 -8.408 -0.548 -8.407 -2.700 0.12684 ©.282§ -7.575 -8.372 2.111% B.247# 142
06-Apr-98 75869 -8.320 -08.375 -8.223 -0.187 -8,222 -2.319 -$.969 -0.099 -7.390 9.016 -0.074 -2.135 142

05-Apr-968 GEA4 -7.634 1.693 -7.441 1.818 -8.238 -0.393 -0.943 -0.026 -7.408 -0.086 -0.068 -0.060 142
065-Apr-96 GEA4 -7.548 1.616 -7.455 1.839 -8.262 -0.371 -0.029 -0.047 -7.420 -0.042 -0.044 -0.083 142
@5-Apr-968 G520 -8.628 -1.038 -8.5629 -9.833 -8.262 -9.371 -8.029 -0.047 -7.420 -0.043 -0.044 -0.982 142

18-Apr-96 39382 -8.346 -0.818 -8.247 -2.411 ~8.247 -0.411 -0.034 -0.007 -7.414 -0.080 -0.060 -0.046 143
18-Apr-968 75835 -8.441 -0.696 -8.343 -0.388 -8.236 -0.381 -0.045 -0.037 -7.402 -0.056 -0.062 -0.075 143

18-Apr-96 GEA4 -7.541 1.826 -7.448 1.860 -8.247 -0.362 -0.034 -0.956 -7.413 -8.831 ~-0.051 -0.094 143
18-Apr-96 GEA4 ~7.5638 1.819 -7.443 1.843 -8.242 -0.378 -£.039 -0.048 -7.408 -0.038 -9.066 -0.087 143
18-Apr-98 GS20 ~-8.623 -~1.844 -8.524 -0.841 -8.249 -9.382 -0.032 -0.036 -7.415 -9.961 -0.049 -0.074 143

19-Apr-96 39382 -8.318 -0.834 -8.219 -0.428 -8.219 -0.428 -0.08682 9.218 ~7.386 -9.0968 -0.879 -0.029 143
19-Apr-96 76869 -8.304 -0.3868 -8.207 -8.178 -8.2068 -2.33¢ -0.975 -0.088 -7.372 9.002 -0.092 -3.127 143

19-Apr-968 GEA4 -7.622 1.673 -7.429 1.798 -8.228 -9.416 -0.053 -9.092 -7.394 -9.085 -0.070 -0.040 143
19-Apr-968 GEA4 -7.536 1.699 -7.442 1.822 -8.241 -0.390 -0.040 -0.028 -7.407 -0.959 -0.057 -0.0668 143
19-Apr-98 GS19 -7.469 -£.283 -7.376 -0.044 -8.218 -0.376 -8.071 -@.943 -7.378 -0.044 -0.088 -0.081 143

265-Apr-96 756356 -8.479 -£.866 -8.381 -0.4560 -8.274 -0.443 -0.007 9.026 -7.439 -£.116 -0.925 -0.815 144
26-Apr-96 76859 -8.318 -g.428 -8.221 -0.218 -8.220 -9.37¢ -0.0681 -0.048 -7.385 -8.038 ~0.079 -0.087 144
26-Apr-98 GEA4 -7.538 1.823 -7.443 1.847 -8.243 -9.387 -0.038 -9.951 -7.408 ~-0.034 -0.0586 -0.091 144
26-Apr-96 GEA4 -7.632 1,686 -7.439 1.809 -8.239 -0.404 -0.042 -0.014 -7.404 -0.072 -0.060 -0.063 144
268-Apr-96 39382 -8.332 -£.672 -8.235 -9.3685 -8.236 -2.366 -9.046 -0.063 -7.400 -0.032 -0.064 -0.993 144
26-Apr-96 765836 -8.453 -0.669 -8.366 -£.483 -8.248 -9.456 -0.033 9.0638 -7.413 -0.123 -9.051 -0.002 144
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No. di3c d1s0 d13C diso d13cC d180 d13C di180 d13C disd d13C d180 No.
28-Apr-96 GEA4 ~7.641 1.663 -7 .448 1.778 -8.248 -0.438 -9.033 9.929 ~7.413 ~9.105 -9.0861 -2.020 144
28-Apr-968 GEA4 -7.661 1.627 -7.468 1.760 -8,268 ~-3.464 -2.923 2.048 -7.423 -2.131 -0.0941 2.008 144

91-May-96 39382 -8.298 -@.551 -8.201 -0.344 -8.201 ~0.344 -0.080 -2.074 -7.365 -0.010 -0.099 -9.115 145
@1-May-96 76836 -8.469 -0.839 -8.361 ~-0.433 -8.264 -9.426 -9.027 9.008 -7.418 -8.092 -0.048 -B.933 145
@1-May-98 76859 -8.4863 -§.546 -8.385 -9.339 -8.304 -%.491 0.0234 ©.073¢ -7.4689 -0.167 0.0054 ©.032% 145
91-May-98 GEA4 -7.638 1.683 -7.445 1.818 ~8.248 -@.398 ~-0.0356 -0.0920 ~-7.410 -0.065 -0.054 -0.060 145
@1-May-968 GEA4 -7.633 1.594 ~7.449 1.817 -8.241 -9.397 -0.040 -9.921 ~7.406 -0.064 -2.059 -2.961 146
92~May-968 39382 -8.387 -0.582 -8.216 -9.375 -8.216 -@.376 -9.0871 -0.043 ~-7.374 -0.941 -0.090 -0.084 145
@2-May-968 768569 -8.341 -8.472 -8.244 -2.284 -8.243 -0.4186 -0.038 -0.002 ~7.407 -0.982 -8.9567 -2.8643 145
82-May-96 GEA4 -7.633 1.666 -7.440 1.788 -8.241 -2.427 -0.040 0.209 ~7.406 -0.093 -0.059 -2.832 145
22-May-96 GEA4 -7.538 1.5663 ~7.445 1.776 -8.2486 ~-0.439 ~0.0356 9.021 ~-7.419 ~-3.165 -0.0564 -0.028 146
98-May-96 39382 -8.368 -0.595 ~-8.268 -.388 -8.268 -0.388 -0.023 -0.030 ~-7.422 ~-8.053 -0.042 -0.072 148
28-May-968 76635 -8.451 -6.586 -8.363 -9.373 -8.248 -0.366 -0.035 -8.052 ~7.409 -9.031 -9.855 -3.094 148
28-May-968 GEA4 ~-7.687 1.664 ~7.474 1.787 -8.276 -9.429 -@.005 9.011 ~7.439 -0.094 -9.925 -2.031 148
28-May-968 GEA4 -7.579 1.672 -7.477 1.796 -8.279 -0.421 -9.002 9.0083 ~7.442 -0.0986 -9.922 -9.039 146
99-May-96 76636 -8.608 -0.725 -8.408 -9.619 -8.301 -8.5612 0.020 0.094 -7.464 -0.177 0.000 9.052 148
99-May-96 75859 -8.338 -9.415 -8.233 -0.207 ~8.232 -0.359 -8.049 -0.059 -7.395 -0.024 -0.069 -9.191 148
#9-May-968 GEA4 ~-7.5661 1.681 ~7.458 1.784 -8.260 -0.432 -9.021 9.9014 -7.423 -0.097 -0.041 -0.028 148
29-May-968 GEA4 -7.569 1.682 ~7.488 1.785 ~-8.268 -2.431 -9.013 9.013 ~-7.431 -0.098 -8.233 -9.029 148

18-May-96 39382 -8.384 -9.693 -8.286 -9.487 -8.2886 -2.487 0.0056 9.069 -7.448 -0.156 -9.918 9.025 147
16-May-96 765636 -8.468 -p.823 -8.360 -0.418 -~8.253 -2.409 ~0.928 -6.009 -7.415 -0.973 -0.049 -0.052 147
18-May-96 75859 -8.328 -0.414 -8.223 -9.208 -8.222 -2.368 -0.059 ~-0.060 -7.384 -9.021 -9.980 -9.184 147
16-May-96 GEA4 -7.564 1.649 -7.4861 1.772 -8.284 -0.4468 -9.017 9.028 ~-7.428 -9.109 -0.038 -2.018 147
16-May-968 GEA4 -7.562 1.636 -7.489 1.768 -8.272 -0.4680 -9.009 9.042 ~-7.434 -0.123 -9.930 -0.002 147
17-May-96 39382 -8.378 -9.847 -8.280 -0.441 -8.280 -0.441 -0.901 9.023 -7.442 -0.104 -0.922 -2.021 147
17-May-98 7658569 -8.353 -$.490 -8,256 -9.282 -8.264 -0.434 -0.027 8.018 -7.417 -0.998 -0.047 -8.927 147
17-May-96 GEA4 -7.542 1.663 ~7.449 1.7886 -8.2b62 -0.432 -0.029 9.914 -7.414 -8.0995 -0.0608 -0.938 147
17-May-968 GEA4 -7.5648 1.639 -7.4566 1.762 -8.2568 -9.456 -9.023 9.038 -7.42¢ -8.119 -0.044 -0.008 147

22-May-96 39382 -8.338 -£.631 -8.238 -0.426 -8.238 -0.425 -0.043 0.007 -7.400 -0.087 -0.084 -0.0638 148
22-May-98 76635 -8.472 -0£.838 -8.374 -0.438 -8.2687 -0.423 -9.914 9.005 -7.428 -0.085 -9.038 ~2.048 148
22-May-968 GEA4 ~-7.677 1.632 -7.484 1.766 -8.288 -0.464 9.007 9.046 ~7.449 -£.126 -0.015 2.001 148
22-May-968 GEA4 ~7.875 1.672 -7.482 1.796 -8.286 -0.424 2.005 0.906 ~7.447 -0.086 -2.917 -0.039 148
23~-May-96 75836 ~8.482 -£.683 -8.384 -0.477 -8.277 -0.478 -0.004 0.052 ~7.438 -28.132 -0.928 2.807 148
23-May-98 75869 -8.363 -0.461 -8.266 -9.253 -8.264 -0.406 -0.027 -9.913 -7.416 -0.087 -0.048 -0.058 148
23-May-98 GEA4 -7.587 1.664 -7.474 1.777 -8.278 -0.442 -9.003 0.024 -7.439 -0.104 -9.025 -0.021 148
23-May-98 GEA4 -7.572 1.628 -7.479 1.751 -8.283 -g.468 0.002 8.050 -7.444 -0.130 -9.920 9.0056 148
24-May-96 39382 -8.349 -§.634 -8.251 -@.428 -8,.261 -0.428 -9.030 0.018 -7.413 -0.989 -0.051 -2.038 148
24-May-98 75869 -8.348 -9.434 -8.260 -9.226 -8.249 -0.378 -9.932 -0.040 -7.411 -9.040 -9.053 -0.085 148
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Date Standard ----Measured--- ~—-Corrected-—- Adjusted to 39382 --——— Termg---—- Adjusted to GS19 ——-=-- Terms—-——- Week
No. di3cC d180 di3cC dis0 d13cC d180 di3cC d180 di13C digo d13C d180 No.
29-May-96 39382 -8.388 -3.6848 -8.290 -0.440 -8.290 ~0.440 2.009 9.022 ~7.451 -9.100 -9.013 -2.0256 149
29-May-96 76635 -8.439 -@.621 -8.341 -0.414 -8.234 -0 .4097 -0.047 -8.0911 -7.394 -g.088 -3.070 -8.067 149
29-May-96 GEA4 ~7.550 1.691 -7 .4b67 1.814 -8.262 -0.406 -9.919 -2.012 -7.422 -8.087 -9.042 -2.068 149
29-May-96 GEA4 -7.568 1.6656 -7.4863 1.788 -8.268 -0.432 -9.213 2.014 ~7.428 -0.093 -8.038 -2.932 149
30-May-96 75635 -8.491 -3.879 -8.393 -8.473 -8.286 -0.468 9.006 9.048 ~7.448 -9.128 -0.918 2.061 149
30-May-96 75869 -8.373 -0.476 -8.275 -0.268 -8.274 -9.420 -0.007 0.002 -7.436 -9.081 -0.029 -0.044 149
30-May-98 GEA4 -7.568 1,645 -7.473 1.768 -8.278 -9.4563 -9.003 6.936 -7.438 -§.113 -0.828 -0.012 149
30-May-96 GEA4 -7.5683 1.569 ~-7.490 1.782 ~8.296 -0.438 0.014 2.920 -7.4556 -9.0899 -0.009 -0.928 149
31-May-96 39382 ~8.403 -9.699 -8.306 -9.493 -8.306 -0.493 0.024 2.976 -7.465 -8.1563 9.021 9.028 149
31-May-96 75635 -8.517 -2.882 -8.419 -3.4786 -8.312 -0.489 8.031 2.0661 -7.472 -9.129 9.008 2.204 149
31-May-96 GEA4 -7.573 1,515 ~-7.489 1.738 -8.2856 ~0.483 0.004 2.065 -7 .445 -9.143 -9.019 2.018 149
31-May-96 GEA4 -7.5686 1.621 -7.492 1.744 -8.297 -0.477 9.016 0.069 -7.467 -0.137 -0.007 2.912 149
31-May-96 GS19 -7.627 ~8.315 ~7.434 -9.1086 -8,274 -0.448 -0.0807 2.928 ~7.434 -9.108 -9.030 -0.919 149
31-May-96 GS20 -8.651 -1.1085 ~8.562 -0.902 -8.283 -B.462 2.002 2.034 ~7.443 -9.112 -9.021 -9.013 149
26-Jun-96 39382 -8.388 -0.654 ~-8.270 -0.448 -8.270 -0.448 -9.911 9.030 ~7.430 -98.107 ~@.034 -2.018 1560
25-Jun-968 75859 -8.359 ~3.492 -8.261 ~-0.284 -8,260 -0.438 -0.0821 2.018 -7.420 ~0.098 ~0.044 -2.029 150
@5-Jun-96 GEA4 -7.572 1.543 -7.479 1.766 -8.286 -@.466 0.004 9.038 -7.444 -0.116 -9.020 -9.010 150
@6-Jun-96 GEA4 -7.584 1.517 -7.491 1.740 -8.297 -9.482 ¢.018 0.064 -7.456 -0.141 -9.008 ©.018 150
#68-Jun-968 39382 -8.366 -9.641 -8.268 -0.435 -8.288 -0.435 -0.013 0.017 -7.428 -9.994 -0.938 -9.031 150
@8-Jun-96 75636 -8.489 -9.686 -8.391 -0.479 -8.284 -0.472 0.003 0.064 -7.443 -0.131 -9.021 0.0068 150
@8-Jun-98 GEA4 -7.570 1.627 -7.477 1.7560 -8.283 -0.472 0.002 0.054 -7.442 -0.131 -9.022 0.0068 150
#8-Jun-96 GEA4 -7.593 1.638 -7.500 1.769 -8.308 -0.483 0.025 2.045 -7.485 -08.122 9.601 -0.003 150
13-Jun-96 39382 -8.383 -9.818 -8.285 -0.411 -8.285 -02.411 0.8004 -0.P007 -7.444 -9.089 -0.020 -9.056 151
13-Jun-96 76836 -8.474 -9.836 -8.378 -0.429 -8.289 -0.422 -8.0612 9.004 -7.427 -90.079 -0.037 -0.046 151
13-Jun-96 76869 -8.387 -9.490 -8.289 -0.282 -8.288 -@.434 2.007 9.018 -7.447 -9.092 -9.017 -9.933 151
13-Jun-98 GEA4 -7.587 1.5668 ~7.464 1.789 -8.271 -0.434 -0.010 9.018 -7.429 -9.092 -0.036 -0.€33 151
13-Jun-968 GEA4 -7.586 1.676 ~7.493 1.799 -8.300 -0.424 9.219 9.908 -7.458 -0.982 -0.008 -0.043 151
14-Jun-96 39382 -8.368 -0.598 -8.260 -0.389 -8.280 -0.389 -0.021 -0.029 -7.419 -0.047 -0.046 -0.678 151
14-Jun-96 765859 -8.398 -9.522 -8.30¢ -0.315 -~8.299 -0.487 0.018 0.049 -7.457 -0.124 -0.607 -0.001 151
14-Jun-96 GEA4 ~7.570 1.802 -7.477 1.826 -8.284 -0.398 0.003 -0.020 -7.442 -9.066 -~-9.022 -9.069 151
14-Jun-96 GEA4 ~7.6688 1.681 -7.473 1.784 -8.280 -0.439 -0.091 6.021 -7.438 -06.097 -0.028 -0.028 151
14-Jun-968 GS20 -8.661 -~1.118 -8.562 -0.987 -8.286 -0.460 0.004 0.042 -7.443 -2.117 -9.021 -0.008 151
19-Jun-98 39382 -8.379 -0.847 -8.281 -0.441 -8.281 -0.441 9.000 9.623 -7.439 -0.097 -0.926 -0.028 152
19-Jun-96 765636 -8.493 -9.672 -8.395 -0.466 -8.288 -0.459 0.007 0.041 -7.445 -9.115 -9.919 -90.010 152
20-Jun-96 75635 -8.484 -0.868 -8.386 -9.460 -8.279 -0.453 -0.002 9.035 -7.438 -0.1909 -0.028 -0.016 152
20-Jun-96 756869 -8.3568 -0.437 -8.260 -9.229 -8.2569 -9.381 -8.0822 -2.037 -7.417 -2.937 ~0.047 -2.988 152
20-Jun-968 GEA4 -7.663 1.5628 ~7.470 1.761 ~-8.278 -0.474 -0.003 2.068 -7.436 -9.130 -2.029 2.906 1b2
20-Jun-96 GEA4 -7.566 1.5663 -7.482 1.776 -8.270 -0.449 -0.011 9.631 -7.427 -0.106 -0.937 -0.020 152









TABLE E: Summary of Standards, Incli ™' 3 NBS Standards, Secondary Standards,
and Working Reference Standard

The left side of the table ("Assigned") lists the assigned NBS-corrected
reduced isotopic ratios for the secondary standards, atmospheric and oceanic.
Also listed are the average offsets (from 39382) determined for each atmospheric
standard and (from GS19), for each oceanic standard. See text, page 12, and
Figures 4 and 5. The right side of the table ("Experimental®) lists averages
and standard deviations for measurements of the standards over the entire period
of measurement (1992-1996). Data are also included for the NBS calibration standards,
the working reference standard, and five additional CIO standards.






TABLE F: Relative Stability and Offset Comparison of Secondary Standards

Secondary Stds
Compared

No. of
Differences
{Days)

dl13C (NBS corr.)
and
dl180 (NBS corr.)

Lists the two secondary standards compared in the direction
as listed, e.g. the dl3C of 39382 minus the d13C of 75635
for the first line.

The number of days of comparisons. For days on which there
are multiple non-flagged comparisons, a daily average is
taken.

Lists the average difference and the standard deviation of
the set of differences and the slope of a linear fit to the
differences. See Figures 4 and 5.






TABLE G(1) (G(2)):

Secondary Stds
Compared

No. of
Differences
(Days)

d13C (NBS corr.)
(4180 (NBS corr.))

Differential Drift Between Oceanic and Atmospheric
Secondary Standards for d13C (d180)

Lists the secondary standards compared in the direction
as listed, i.e. the merged oceanic daily average minus
the merged atmospheric daily ave Je.

The number of days of comparisons. For days on which there
are multiple non-flagged comparisons, a daily average is
taken.

Lists the average difference and the standard deviation of
the set of differences, and the intercept and slope of a
linear fit to the differences. See Figures 8 and 9.






TABLE H : Calculation of Assigned Value for Oceanic Secondary Standard GS19

The assigned d13C and d180 values for secondary standard GS19 were determined
from the NBS-corrected measurements made on January 12 and 19, 1994 (Table D).

----NBS- Corroctod----

d13c 180
Jan 12, 1994 GS19 -7.463 :ETIEE
Jan 19, 1994 GS19 -7.473 -3.129
Jon 12, 1994 GS2¢0 -8.574 -2.907
Jan 19, 1994 GS26 -8.563 -2.908

The average offsets determined from the comparison of GS28
to GS19 for all data from Jun 11, 1992 to Sep 25, 1998 were
used to adjust the GS20 values to GS19 (Table F):

d13c GS?Dadj; = d13C (GS20) + 1.189
d180 (GS2@ad}) = d180 (GS20) + &.792

d13C(adj) d180 (adj)
Jan 12, 1994 GS20  -7.465 e.117
Jan 19, 1994 GS20 -7.454 -2.118

The assigned d13C value of GS19 is the average of the 2 GS19
values and the 2 adjusted GS20 values, i.e.

((~7.483) + (-7.473) + (-7.485) + (-7.454)) / 4.9

which is equal to -7.484
The assigned d180 value of GS19 is the average of the 2 GS19
values and the 2 adjusted GS20 values, i.e.

((-2.135) + (-0.129) + (-2.117) + (-0.118)) / 4.8

which is equal to -0.125






























TABLE J: Daily Isotopic Correction Terms Page 8

DAILY TERMS
(Correction terms from combined GEA4, GS19, GS28, 39382, 75635 and 758E9)

Atmospheric Oceanic

Date of Terms Terms
Analysis week d13C di80 d13cC d180 Remarks
98-Jun-968 150 0.004 9.043 -9.920 -0.0956
13-Jun-968 151 9.002 9.0067 -9.923 -~0.042
14-Jun-98 161 9.001 8.013 -3.024 -0.937
19-Jun-96 152 9.903 9,032 ~-0.022 -9.019
20-Jun-96 152 -0 .009 9.021 -9.035 -0.039
93-Jul-968 153 0.048 0.064 9.0820 9.011
18-Jul-968 163 -9.901 2.038 -%.030 -9.918
17-Jul-96 163 -0 .008 2.969 -3.036 9.903
22-Jul-96 164 -9.019 -0.929 -9.050 -0.088
23-Jul-96 164 -0.923 9.919 ~0.064 -0.047
30-Jul|-98 155 -9.9156 -0.931 -0.847 -0.990
31-Jul-96 155 -0.018 -0.007 ~9.060 -0.068
968~-Aug-968 1656 -0.024 -0.014 -0.0658 -0.974
@7-Aug-968 168 -0.918 -0.004 -0.051 -0.084
12-Aug-968 1567 2.0056 9.028 -9.9028 -~-0.035
29~Aug-96 168 -0.019 -9.936 -9.046 -@.999
30-Aug-96 168 2.093 -0.033 -0.933 -0.098
31-Aug-96 168 -2,925 -9.087 -0.061 -0.1562
©68-Sep~98 169 -9.928 -~-0.037 -9.063 -0.104
27-Sep-96 159 -9.011 9.930 -0.048 -0.935
12-Sep-96 180 -0 .004 9.032 -0.042 -9.036
13-Sep~96 160 2.936 9.069 -9.083 2.901
24-Sep-98 1861 9.012 9.006 -0.927 -9.065

26-Sep-96 161 -0.003 ©.004 -0.043 -0.068






TABLE K: Summary of Flagged Secondary Standard Data

Samp le Week Fill Tube Standard Extraction ---Measured--- Date of
No. No. No. No. No. Date d13C d180 Analysis Criteria

K94-210 72 18 4 39382 ©3FEB94 -8.468 -©.835 B9IMAR94 Inspection

K95-823 120 31 2 39382 13JUNS6 -8.413 -0.600 22AUG95 -

K92-289 a7 8 1 768356 #1.JUN92 ~-8.518 -©.859 16 JUN92 Inspection

K94~ 3 68 17 75835 24 JAN94 ~-8.822 -0.924 92FEB94 Inspection

K94~ 16 88 17 4 75859 @3JANS4 ~8.490 -©.888 22FEB94 Inspection

K94-848 S0 24 (] 76869 23JUL94 -8.849 -0.979 @1SEP94 »

K98- 88 137 38 3 75869 22 JAN98 -8.562 -8.575 14FEB98 »

K968-201 145 38 1 75869 32MAR98 -8.463 -0.646 21MAY98 »

K9e-208%5 142 38 b 76869 30MAR968 -8.606 -0.754 @5APR96 *

K98-867 168 42 3 76869 92AUGS8 -8.415 -0.472 29AUGI98 »

K98-669 1686 42 & 75869 P2AUG98 -8.416 -©.551 @7AUG98 .
106 GS19 -7.428 ©.032 23MAR9S Inspection
105 GS20 -8.5661 -0.7684 23MAR95 Inspection
153 GEA4 -7.599 1.510 17JUL98 .

¢ When a standard is run, and its value looks suspect

immediately.

based on recent runs....another standard is
In each of these cases the resulting comparison warranted flagging of the suspect

of

of
of

of

of
of

run

SPO data

LJO data
MLO data

MLO data

KER data
KER data

set

set
set

set

set
set

standard run.



TABLE L{1) (L(2)): CIO vs. Wahlen Isotopic Data - Determination of
dl3C (dl180) Offset based on NBS Corrected Data.

Sample Identification The top section is for atmospheric samples (containing
N20), the three atmospheric secondary standards and a
set of la Jolla natural air samples. The bottom
section is for oceanic samples (pure C02), including
three bicarbonate batch extractions, a set of four
duplicate natural sea water extractions, and the
secondary standards GS19 and GS20.

Wahlen For each sub-grouping, lists the number of analyses made at SIO
n d13C s on the VG Prism II, along with the mean d13C (d180) and the

(d180) standard deviation. :

Mean

CIO For each sub-grouping, lists the number of analyses made at CIO,

n dl3C s along with the mean dl3C (dl80) and the standard deviation.
(d180)
Mean

Wahlen-CIO Lists the difference in d13C (d180) between Wahlen and CIO for
each sub-grouping along with the weighted standard deviations,
and the grand weighted means and standard deviations for each
grouping. See text, p. 30.









TABLE M(1l):

Isotope
Sample
No.

Batch/Sample
Date

Batch/Bottle
No.

D.I.C.
umol /kg

Extraction
Date

Corrected
dl3C dl8o

Shipment
No.

Analysis
Date

CIO Oceanic Data Used for CIO/Wahlen Inter-Comparison

Number assigned to extracted sample. Each year has a separate
consecutively-numbered series.

the date of bottling
the sampling

For the bicarbonate titration standards,
the batch of standards. For the sea water samples,
date.

For the bicarbonate titration standards, the number of the

batch followed by a letter designating the individual bottle of
the batch. The "A" after 18E and 18F indicates the samples

were one of double extractions from the bottles. For the sea
water samples, the bottle/sample number followed by B, indicating
one of a double extraction from the bottle.

The dissolved inorganic carbon concentration (or "Total CO2")
of the standard or sea water sample.

Date of extraction of CO2 sample from standard or sea water
sample.
Corrected reduced isotopic ratio data from CIO.

Consecutive number assigned to shipments of samples to CIO.

Date of analysis on-mass spectrometer at CIO.



TABLE M(1): CIO Oceanic Data Used for CIO/Wahlen Inter-Comparison

Isotope
Sample Batch/Sample Batch/Bottle D.I.C. Extraction Corrected Shipment Analysis
No. Date No. umol /kg Date d13C d180 No. Date

Bicarbonate Titration Standards:

K89-2786 28NOV8E8 16A 2243.74 28N0OY88 -8 .042 -9.843 254 @1DEC89
K89-210 28N0VE8 16C 2245 .50 28MARB9 -8 .042 -10.273 252 @2DEC89
K89-411 28N0OV88 15F 2242 .90 268 JUN8B9 ~8.112 -19.913 259 91DEC89
K89-434 28N0V88 161 2242 .41 12JUL89 -8.082 -19.013 259 91DEC89
K89-497 28NOV88 16J 2245.38 28AUGB9 -8.923 -9.757 262 19DEC8B9
K89-498 28N0OV88 16L 2246.38 18SEP89 ~6.823 -10.127 282 19DEC89
K9g- 29 28N0V88 16M 2248.22 29N0Y89 -8.072 -9.774 285 27APR9O
K99-428 28N0V88 15N 2244 .28 14N0V88 -8 .060 ~-9.430 296 220CT91
K99-~630 28N0OV88 15P 2251.656 29N0Y89 -8.9019 -9.860 290 23AUG91
K99-427 28N0V88 16Q 2244 .76 31JAN9D -8 .000 ~-9.,900 293 24AUG91
Average ( of 10) = -8.047 -9.899
K89-6356 22SEP89 16A 2218.11 190CT89 -8.493 -9,337 262 19DEC8B9
K9g- 88 22SEP89 16C 2218.11 28JANSO -8.530 -9.836 265 27SEP98
K99-405 22SEP89 16D 2226.97 94 JANSG -8.620 -9.300 299 24AUG91
K9g-428 22SEP89 168F 2221 .00 @9MARSY -8.520 -9.349 293 24AUG91
Average ( of 4 ) = -8,641 -9.403
K91-669 O7DEC99 18C 2260.39 ©7DEC90 -9.030 -8.750 300 390CT91
K91-584 O7D0EC9® 18D 2238.84 16FEB91 -8.999 -8.720 301 @8NOY91
K91-6828 Q7DEC99 18EA 2241.18 98APR91 -8.961 -8.313 308 23JUN92
K91-836 97DECS® 18FA 2241.37 @3APRO1 -8,971 ~-8.063 308 23 JUN92
Average ( of 4 ) = -8,988 -8.469

Calcofi Surface Seawater Samples:

K94-168 20APR92 P-5214 B 1991.689 18JAN94 +1.89 -9.31 312 98 JUNO4
K94-17¢ 20APR92 P-65215 B 1991.562 19JAN94 +1.85 -9.98 312 28 JUN94
K94-172 g5JuL92 P-5272 B 1988.71 24 JAN94 +1.87 -0.94 312 28 JUN94

K94-174 a7JuLg2 P-6274 B 1984.84 26.JANS4 +1.96 -8.99 312 28 JUNS4



TABLE M(2):

Isotope
umple
No.

Loc.

Exposure
Date

__ask
No.

I.R. Anal.
Date

'99 Mole
Fraction
in ppm

Extract:
Date

Corrected
dl3c

Shipment
No.

Analysis
Date

diso

CIO La Jolla Data Used for CIO/Wahlen Inter-Comparison

Number assigned to extracted sample. Each year has a separate
consecutively-number 1 series.

Sampling location (La Jolla pier (LJO)).

Date of sampling of air.

Number of 5-liter air sampling flask.

Date of analysis of concentration of C0O2 on infrared analyzer
at SI0.

The mole fraction of CO2 in the air sample, by infrared
analy 3, in the "X99" calibration scale.

Date of extraction of CO2 sample from air sample.

Corrected reduced isotopic ratio data from CIO.

Consecutive number assigned to shipments of samples to CIO.

Date of analysis on mass spectrometer at CIO.









TABLE M(3):

Isotope
Sample
No.

Shpt.
No.

Fill
No.

Tube
No.

Cylinder
No.

Corrected
dl3c dlso

Date of
Analysis

CIO Atmospheric Secondary Standard Data Used for CIO/Wahlen
Inter-Comparison

Number assigned to extracted sample. Each year has a separate
consecutively-numbered series.

Consecutive number assigned to shipments of samples to CIO.
Each fill consists of sets of six extractions from each
atmospheric natural-air secondary standard.

Extraction order for each standard of each fill (numbered

1l to 6).
Designated number of atmospheric secondary standard.

Corrected reduced isotopic ratio data from CIO.

Date of analysis on mass spectrometer at CIO.



TABLE M(3): CIO Atmospheric Secondary Standard Data Used for CIO/Wahlen Inter-Comparison

Isotope Shpt. Fill Tube Cylinder Extraction Corrected Date of
Sample No. No. No. No. No. Date d13C d1s0 Analysis
K91-271 288 1 2 39382 17MAY91 -8.404 -9.608 20JUN91
K91-276 289 1 8 39382 17MAY91 ~8.403 -0.494 28JUN91
K91-274 288 1 3 39382 17MAY91 -8.373 -B.474 28 JUN9S1
K91-273 287 1 4 39382 17MAY91 -8.393 -9.4564 268 JUNS1
K91-304 291 2 3 39382 14 JUNS1 -8.393 -9.533 23AUG91
K91-306 292 2 4 39382 14 JUN91 -8.393 -9.503 23AUG91
K91-419 296 3 2 39382 9BSEP91 -8.4068 -9.632 39SEP9O1
K91-423 297 3 8 39382 @6SEP91 -8.432 -©.515 220CT91
K91-420 299 3 3 39382 @6SEP91 -8.379 -0.478 310CT91
K91-477 302 3 1 39382 180CT91 -8.429 -©.638 Z8NOYV91
K91-479 303 3 3 39382 180CT91 -8.399 -0.468 26MAR92
K91-482 304 3 8 39382 180CT91 -8.422 -9.645 P1APR92
K91-668 306 8 3 39382 21N0OV91 -8.419 -9.485 16APR92
K91-667 308 8 2 39382 21N0OV91 -8.409 -©.615 29APR92
K91-6568 307 8 3 39382 21N0V91 -8.409 -0.545 21MAY92
K92-164 309 7 8 39382 19MAR92 -8.339 -0.462 28JuUL92
K92-278 311 8 2 39382 19JUN92 ~-8.448 -9.807 27AUG92
K92-161 319 7 3 39382 19MAR92 -8.380 -9©.649 268 JAN93

Average ( of 18) = -8.402 -9.508
K91-269 288 1 2 76836 24MAY91 -8.607 -©.671 20JUN91
K91-298 288 2 3 766835 7 JUN91 -8.633 -9.6803 268JUN91
K91-283 287 1 8 76835 24MAY91 -8.623 -9.6583 28 JUN91
K91-2968 289 2 1 76636 87 JUN91 -8.643 -9.534 28JUN91
K91-2861 292 1 4 76835 24MAY91 -8.643 -0.864 23AUG91
K91-262 291 1 1) 766836 24MAY91 -8.463 -9.5634 23AUG91
K91-301 291 2 8 766836 27 JUN91 -8.463 -©.633 23AUG91
K91-369 294 3 3 7668386 15JuUL91 -8.619 -@.638 12SEP91
K91-382 296 3 8 766836 16JUL91 -8.473 -0.528 30SEP91
K91-3567 297 3 1 7658356 16JUL91 -8.516 -©.842 220CT91
K91-472 299 6 2 76635 930CT91 -8.5622 -9©.815 310CT91
K91-476 302 6 b 766356 930CT91 -8.619 -@.678 98NOV91
K91-473 303 5 3 76836 930CT91 -8.449 -©.538 26MAR92
K92- 74 304 8 4 766835 21FEB92 -8.649 -9©.825 91APR92
K92- 76 306 8 (3 76636 21FEB92 -8.602 -©.6536 16APR92
K92- 71 308 8 1 76835 21FEB92 -8.499 -8.635 29APR92
K92-147 307 7 b 76636 18MAR92 -8.649 -©.832 21MAY92
K92-146 310 7 3 766356 18MAR92 -8.489 -©.4856 28 JAN93

Average ( of 18) = -8.667 -9.571






TABLE N(1):

Isotope
S_.le
No.

Batch/Sample
Date

Batch/Bottle
No.

D.I.C.
umol /kg

Extraction
Date

Corrected
dl3c

Shipment
No.

Analysis
Date

d18o0

Wahlen Oceanic Data Used for CIO/Wahlen Inter-Comparison

Number assigned to extracted sample. Each year has a separate
consecutively-numbered series.

For the bicarbonate titration standards, the date of bottling
the batch of standards. For the sea water samples, the sampling
date.

For the bicarbonate titration standards, the number of the

batch followed by a letter designating the individual bottle of

the batch. The "A" or "B" at the end of the number indicates the
sample was one of a double extraction from the bottle. For the

sea water samples, the bottle/sample number followed by A, indicating
ol of a double extraction from the bottle.

The dissolved inorganic carbon concentration (or "Total CO2")
of the standard or sea water sample.

Date of extraction of C02 sample from standard or sea water
sample.

Fully corrected reduced isotopic ratio data (1994 NBS, Craig,
and daily cor: :tions applied).

Consecutive number assigned to sets of si. _ _.es analyzed on the
Wahlen VG Prism II mass spectrometer each week.

Date of analysis on VG Prism II mass spectrometer at SIO.
























TABLE N(3a): Wahlen Atmospheric Secondary Standard (39382) Data Used for CIO/Wahlen Inter-Comparison

Isotope Shpt. Fill Tube Cylinder Extraction Corrected Date of
Sample No. No. No. No. No. Date di13cC d1s80 Analysis
=== ==== e ===I=== s|===== ====== SEESSN=
K93-869 wes 16 4 39382 @7DEC93 -8.2756 -0.406 20DEC93
K93-860 wWes 16 6 39382 P7DEC93 -8.287 -9.392 11JAN94
K94- 19 we7 17 4 39382 26 JANS4 -8.301 -0.438 28 JAN94
K94~ 8 we7 17 2 39382 B8JANS4 -8.269 -0.402 27 JANS4
K94- 12 wes 17 8 39382 26 JAN94 -8.280 -0.435 93FEB94
K94-211 W7o 18 3 39382 @3FEB94 -8.249 -0.377 17FEB94
Ko4- 9 w71 17 3 39382 98 JAN94 -8.276 -0£.398 O3MAR94
K94-212 w72 18 8 39382 O3FEB94 -8.276 -2.411 11MAR94
K94-321 W73 19 & 39382 11MAR94 -8.319 -0.437 18MAR94
K94-318 W74 19 2 39382 11MAR94 -8.277 -0.418 22MARS94
K94-322 W74 19 6 39382 11MAR94 -8.287 -2.408 23MAR94
K94-319 w74 19 3 398382 11MAR94 -8.297 -0.428 26MAR94
K94-317 W78 19 1 39382 11MAR94 -8.268 -9.383 29MAR94
K94-229 w75 18 3 39382 93FEB94 ~-8.294 -0.447 30MAR94
K94~ 7 wie 17 1 39382 26.JAN94 -8.296 -9.450 18APR94
K94~ 7 wrié 17 1 39382 26 JAN94 -8.297 -0.441 18APR94
K94-2¢8 w7e 18 2 39382 93FEB94 -8.276 -0.436 20APR94
K94-379 w78 20 3 39382 O6APR94 -8.263 -9.398 21APR94
K94-380 w77 20 8 39382 O6APR94 -8.286 -0.424 27APR94
K94-376 w77 26 1 39382 O65APR94 ~-8.294 -0.448 29APR94
K94-5691 w78 22 3 39382 O3MAYO4 -8.2780 -0.405 11MAY94
K94-589 w79 22 3 39382 @3MAYS94 -8.2668 -0.394 18MAY94
K94-588 wsgo 22 2 39382 P3MAYS4 -8.278 -0.403 24MAY94
K94-687 wee 22 1 39382 O3MAY94 -8.288 -0.416 26MAY94
K94-416 wel 21 3 39382 28APR94 -8.251 -0.369 B7JUN94
K94-416 wa1 21 2 39382 28APR94 ~-8.32080 -0.461 28.JUN94
K94-590 we2 22 4 39382 P3MAYS4 -8.242 -9.356 17JUN94
K94-419 wes 21 & 39382 28APR94 -8.279 -0.431 23JUN94
K94-418 we4 21 3 39382 28APR94 -8.281 -P.396 30JUN94
K94-414 ws4 21 1 39382 28APR94 -8.291 -9.4562 91JUL94
K94-376 Wes 20 2 39382 O6APRO4 ~8.288 -0.424 97JUL94
K94-801 wee 23 1 39382 13JUL 94 -8.308 -0.476 13JUL94
K94-841 W87 24 & 39382 28JUL 94 -8.294 -0.406 93AUG94
K94-802 w87 23 2 39382 13JUL94 -8.279 -0.412 04AUGO4
K94-805 W88 23 6 39382 13JUL94 -8.283 -0.380 18AUG94
K94-804 w89 23 4 39382 13JUL9S4 -8.282 -0.398 24AUG94
K94-838 wWeo 24 2 39382 28JUL94 -8.282 -p.386 O1SEP94
K94-839 w1 24 3 39382 28JUL94 -8.328 -9.666 16SEP94
K94-842 w1l 24 6 39382 28 JUL94 -8.296 -0.397 15SEP94
K94-840 wWol1 24 4 39382 28JUL94 -8.2868 -0.397 16SEP94
K94-944 we2 26 & 39382 28SEP94 -8.287 -0.463 29SEP94
K94-942 We3 26 4 39382 28SEP94 -8.288 -0.442 17NOV94
K94-939 wo3 25 1 39382 28SEP94 -8.274 -0.394 17NOV94
K94-943 W4 26 & 39382 28SEP94 -8.294 -0.417 38N0V94
K94-941 wos 26 3 39382 28SEP94 -8.281 -0.406 98DEC94
K94-A71 wos 26 3 39382 19DEC94 -8.318 -0.499 04 JAN9S
K94-A89 wos 28 1 39382 19DEC94 -8.280 -0.438 25 JANSS
K94-A72 Woes 26 4 39382 19DEC94 -8.280 -0.381 18JANSS
K94-A70 190 28 2 39382 19DEC94 -8.279 ~9.423 28 JAN9S
K94-A73 191 28 & 39382 18DEC94 -8.283 -0.369 91FEB9S



TABLE N(3a): Wahlen Atmospheric Secondary Standard <(39382) Data Used for CIO/Wahlen Inter-Comparison

Isotope Shpt. Fill Tube Cylinder Extraction Corrected Date of
Sample No. No. No. No. No. Date d13¢C d1s0 Analysis
K96- 98 192 27 1 39382 POFEB95 -8.284 -0.421 G9FEB9S
K96-101 193 27 8 39382 @9FEBSS -8.281 -¢.418 16FEB9S
K96-100 103 27 5 39382 ®9FEBS5 ~8.273 -0.400 10MAR95
K96~ 97 104 27 2 39382 @9FEBSH -8.317 -0.441 16MAR95
K96~ 98 166 27 3 39382 Q9FEB96 -8.276 -0.392 23MAR95
K96-238 128 28 8 39382 30MAR9E -8.281 -0.449 O5APR9S
K96-237 108 28 5 39382 3OMARSH -8.288 -0.466 #6APR9S
K96-266 107 29 3 39382 O7APR96 -8.334 -09.485 13APR9S
K95-254 108 29 4 39382 @7APR9SS -8.281 -0.4b0 21APR95
K96-2b3 189 29 3 39382 @7APR96 -8.276 -0,399 28APR96
K96-236 110 28 3 39382 39MAR96 -8.273 -9.382 16MAYSS
K96-234 110 28 2 39382 30MARSS -8.273 -9.413 11MAY95
K96-262 111 29 2 39382 @7APRS6 -8.289 -~-0.413 19MAY9S
K96-268 112 29 8 39382 @7APR96 -8.299 -0.492 24 MAY95
K96-789 113 30 6 39382 26MAY95 -8.278 -0.418 21 JUN9S
K96-790 113 30 & 39382 26MAY 95 -8.296 -0.468 02 JUN9S
K96-788 114 39 2 39382 268MAY95 -8.281 -0.418 28JUNSE
K96-827 116 31 8 39382 13JUNSBE -8.281 -@.418 29JUNSS
K96-825 118 31 4 39382 13JUNSBE -8.269 -0.400 13JUL9S
K96-788 117 36 4 39382 26MAY 96 -8.276 -0.405 26JUL96
K96-787 117 30 3 39382 26MAY9S5 -8.294 -0.486 26 UL 95
K96-826 118 31 § 39382 13JUN9S -8.272 -0.381 P3AUGSS
K96-233 119 28 1 39382 30MAR9B -8.293 -0.431 17AUGSS
K96-822 120 31 1 39382 13JUNSS -8.277 -0.437 21AUGSS
K96-824 121 31 3 39382 13JUN9B -8.267 -0.361 24AUGSSE
K96-B@9 122 32 8 39382 12SEP95 -8.282 -0.428 14SEP95
K96-B@5 123 32 2 39382 12SEP96 -8.281 -9.418 21SEP9S

6-Bo4 124 32 1 39382 12SEP956 -8.309 -0.426 950CT96
nab6-B28 124 32 b 39382 12SEP 95 -8.280 -@.411 260CT9S
K96-B@6 128 32 3 39382 12SEP956 -8.263 -0.400 190CT95
K96-B91 127 33 8 39382 290CT956 -8.278 -0.415 2680CT95
K96-B9g 128 33 & 39382 990CT95 -8.272 -0.364 P1NOV9S
K96-889 128 33 4 39382 990CT96 -8.285 -9.422 ©2N0V95
K96~-B88 129 33 3 39382 290CT96 -8.292 -@.418 PONOVIS
K95-B87 129 33 2 39382 290CTos -8.299 -0.603 P9NOVIs
vag-D45 131 34 1 39382 3BNOY95 ~-8.279 -0.4650 30NOVS5E

3-599 131 14 4 39382 290CT93 -8.263 -0.364 30NOVIS
nv6-D6@ 132 34 8 39382 3PNOV96 -8.268 -0.403 @7DEC95
K96-D48 133 34 4 39382 3BNOV95 -8.273 -0.437 11DECSS
K96-D47 134 34 3 39382 30NOV95 -8.298 -0.496 14DEC95
Ke6-D48 136 34 2 39382 3ON0OYV9S -8.270 -0.404 98FEBS8
K96- 84 136 37 4 39382 26 JANSS -8.293 -0.472 P9FEB98
K98- 83 1356 37 3 39382 26JAN96 -8.278 -0.421 P9FEB98
K96- 82 138 37 2 39382 26 JANSS -8.298 -0.524 12FEB96
K96~ 86 138 37 8 39382 25JAN98 -8.293 -9.431 13FEB98
K96- 81 138 37 1 39382 26JAN98 -8.278 -9.429 13FEB98
K968~ 85 137 36 8 39382 24 JANSS -8.279 -0.432 14FEB98
K968~ 82 137 38 3 39382 24 JANSS -8.280 -0.472 14FEB98
K96~ 61 138 36 2 39382 24 JAN98 -8.298 -0.444 PBMARSS
K96- 69 139 38 1 39382 24 JAN9S -8.268 -0.377 14MARS8









TABLE N(3b) : Wahlen Atmospheric Secondary Standard <(76635> Data Used for CIO/Wahlen Inter-Comparison

Isotope Shpt. Fill Tube Cylinder Extraction Corrected Date of
Sample No. No. No. No. No. Date di3c d1s0 Analysis
K93-876 we2 16 3 76835 O2N0Y93 -8.388 -0.411 96DEC93
K93-878 we2 16 8 76835 P2N0Y93 -8.391 -¢£.418 @7DEC93
K93-872 we2 16 2 76636 P2N0V93 -8.392 -0.407 18DEC93
K93-874 we3 16 4 76636 P2N0Y93 -8.396 -0.439 22DEC93
K93-863 we4 18 4 766356 @8DEC93 -8.424 -@.468 04 JANS4
K94- & we4 17 3 76635 24 JAN94 -8.414 -9.500 265 JAN94
K93-861 web 18 2 76635 28DECS3 -8.403 -0.462 11JAN94
K93-860 waz 18 1 766836 @8DEC93 -8.368 -0.406 28 JAN94
K94~ 2 w70 17 2 76635 24 JAN94 -8.420 -0.466 17FEB94
K94-203 w71 18 3 766356 P4FEB94 -8.401 -9.467 @2MAR94
K94-208 w72 18 8 76636 ©4FEB94 -8.388 -~0.426 SOMAR94
K94-314 w72 19 4 766356 O9MAR94 -8.379 -9.432 10MAR94
K94-318 w73 19 8 76636 POMAR94 -8.349 -0.4085 16MAR94
K94-3156 w73 19 6 76636 P9MAR94 -8.377 -0.409 17MAR94
K94-313 W74 19 3 76635 PO9MAR94 -8.383 -0.434 23MAR94
K94-311 w74 19 1 766356 O9NARS4 -8.386 -0.429 24MAR94
K94-202 w76 18 2 76635 O4FEB94 -8.403 -0.460 29MAR94
K94~ 4 w78 17 4 76635 P4 JAN94 -8.414 -9.482 18APR94
K94- 4 w78 17 4 76635 24 JAN94 -8.440 -0.490 18APR94
K94~ 8 w78 17 8 766356 24 JAN94 -8.397 -0.478 19APR94
K94-201 w78 18 1 76636 G4FEB94 -8.394 -0.408 20APR94
K94-373 w77 20 5 76836 12APR94 -8.382 -0.420 27APR94
K94-389 w77 29 1 76636 12APR94 -8.393 -0.471 28APR94
K94-595 w8 22 3 76836 P4NAY 94 -8.399 -9.439 11MAY94
K94-596 wis 22 4 75636 O4MAYS4 -8.404 -0.448 13MAY94
K94-413 w79 21 8 75636 22APR94 -8.404 -0.456 19MAY94
K94-697 wegs 22 & 76636 G4NMAY94 -8.391 -9.441 24MAY94
K94-408 wel 21 1 76635 19APR94 -8.418 -0.483 97 JUN94
K94-593 wez2 22 1 75836 P4NAY94 ~-8.418 -0.472 18JUN94
K94-598 wes 22 6 756835 D4MAY94 -8.406 -0.462 22JUN94
K94-4029 we3s 21 2 768356 20APR94 -8.389 -0.413 23JUN94
K94-412 we4 21 3 75636 20APR94 -8.407 -0.449 30 JUN94
K94-370 wee 20 2 75636 13APR94 -8.386 -0.447 26JUL94
K94-371 wee 20 3 76635 12APR94 -8.383 -0.420 97JUL 94
K94-374 wse 20 8 76636 12APR94 -8.361 -9.367 13JUL94
K94-411 wee 21 4 766356 22APR94 -8.398 -9.431 14JUL94
K94-835 wer 24 6 76635 27JUL94 -8.389 -0.43¢ G4AUGS4
K94 -800 wes 23 6 76635 14JUL94 -8.366 -0.389 17AUG94
K94-797 wes 23 3 766356 14 JUL94 -8.407 -0.447 24AUG94
K94-834 Wee 24 4 75836 27JUL94 -8.407 -0.468 @1SEPS4
K94-799 weL 23 6 76638 14JUL94 -8.384 -0.448 18SEP94
K94-833 wo2 24 3 768356 27JUL94 -8.372 -9.422 28SEP94
K94-832 we2 24 2 756386 27JUL94 -8.406 -0.444 29SEP94
K94-938 wWe3 25 8 75636 29SEP94 -8.406 -0.486 18NOV94
K94-933 Wo4 26 1 766835 29SEP94 -8.389 -0.434 3ONOV94
K94-937 Wo4 26 6 75638 29SEP94 -8.391 -9.433 @1DEC94
K94-938 wob 26 4 76635 29SEP94 -8.427 -0.509 @7DEC94
K94-9356 wee 25 3 76635 29SEP94 -8.396 -0.468 ©8DEC94
K94-204 wWes 18 4 75635 O4FEB94 -8.429 -9.535 14DEC94
K94-831 wWe7 24 1 76835 27JUL94 -8.3688 -9.373 21DEC94









TABLE N(3c): Wahlen Atmospheric Secondary Standard (75859) Data Used for CIO/Wahlen Inter-Comparison

Isotope Shpt. Fill Tube Cylinder Extraction Corrected Date of
Sample No. No. No. No. No. Date d13ac d1so Analysis
K91-268 wo1 1 6 76859 20MAY91 -8.291 -0.306 @3APR92
K91-424 wo1 3 1 76859 P6SEP91 -8.267 -0.268 B3APR92
K91-3561 woL 2 1 765859 12JUL91 -8.280 -0.264 @3APR92
K91-484 wolL 5 2 768569 290CT91 -8.280 -~-0.287 @3APR92
K91-3668 wo2 2 8 768569 12JuL91 -8.287 -0.309 29APR92
K91-483 wo2 5§ 1 76869 290CT91 -8.277 -0.280 30APR92
K92- 85 wo2 6 1 76859 14FEB92 -8.276 -0.318 30APR92
K91-427 woe2 3 4 76859 P6SEPS91 -8.276 -0.271 30APR92
K92~ 68 wo4 86 2 765859 14FEB92 -8.276 -0.280 11MAY92
ICS- 11 wo4 4 b 76859 19JUL91 -8.282 -@.268 14MAY92
K92-169 woes 7 & 75859 27MAY92 -8.281 -0.250 28MAY92
K92-1686 wee 7 2 76859 27MAY92 -8.298 -0.285 11JUN92
K92-167 woe 7 3 76869 27MAY92 -8.276 -0.241 12JUN92
K92-288 wos 8 6 76859 22JUN92 -8.306 -9.302 21JuUL92
K92-283 wos 8 3 765869 22JUNS2 -8.285 -9.310 92JUL92
K92-282 wo9o 8 2 75859 22JUN92 -8.284 -0.193 29JUL92
K92-284 wio 8 4 75859 22JUNS2 -8.308 -9.286 92SEP92
K92-363 wi1 8 1 76859 13JUL92 ~-8.282 -9.268 16SEP92
K92-364 w12 9 2 768569 13JUL92 -8.303 -9.389 23SEP92
K92-366 w13 9 3 76869 13JUL92 -8.278 -0.283 210CT92
K92--368 w17 9 4 768569 13JUL92 ~8.273 -9.2863 290CT92
K92-387 wis 9 & 76869 13JUL92 ~-8.278 -9.271 PENOV92
K92-388 wis 9 8 76869 13JUL92 -8.286 -08.261 PENOV92
K92-593 w22 10 4 76859 93N0Y92 -8.266 -0.278 10DEC92
K92-592 w24 12 3 76859 93N0Y92 -8.273 -0.230 28JAN93
K92-690 w28 18 1 76869 O3N0Y92 ~8.274 -0.232 18FEB93
K92-594 w27 16 & 76869 B3NOY92 -8.282 -9.268 19FEB93
K93-117 w31 11 3 76869 18MAR93 ~8.279 -0@.249 17MARS3
K93-118 w4g 11 4 76859 168MAR93 -8.291 -0.291 20MAY93
K93-119 w42 11 & 76859 16MARD3 -8.304 -0.297 93JUN93
K93-118 W45 11 2 76869 16NAR93 -8.387 -9.358 24 JUN93
K93-12¢ w48 11 6 76869 16MAR93 -8.282 -9.266 31JUL93
ICS~ 12 w66 4 6 76869 19JuLal -8.266 -9.261 960CT93
K91-364 w56 2 4 76859 12JUL91 -8.270 -0.234 260CT93
K93-351 wee 13 4 7658569 27SEP93 -8.276 -@.286 260CT93
K92- 70 w56 86 8 76869 14FEB92 -8.263 -0.242 960CT93
K92-281 w66 8 1 76869 22JUN92 -8.288 -9.267 @70CT93
K93-3590 w66 13 3 76859 27SEP93 ~8.269 -0.264 P70CT93
K92-691 w56 106 2 76869 23N0Y92 -8.286 -90.259 270CT93
K93-348 w57 13 1 76869 27SEP93 -8.263 -0.261 130CT93
K93-804 w67 14 3 76869 110CT93 -8.280 -~-0.256 140CT93
K93-803 w57 14 2 76859 110CT93 -8.278 -0.273 140CT93
K93-806 w67 14 6 76869 110CT93 -8.269 -0.239 140CT93
K93-3562 W69 13 b 76869 27SEP93 -8.269 -~0.249 @3N0V93
K93-349 wes 13 2 76859 27SEP93 -8.260 -0.182 19N0V93
K93-687 Weg 16 6 76869 P1N0OV93 -8.279 -9.281 19N0V93
K93-886 wel 16 3 76869 P1N0OY93 -8,260 -0.179 92DEC93
K93-883 we2 16 1 76869 Z1N0Y93 -8.279 -0.274 @7DEC93
K93-886 we2 16 4 76869 Z1N0Y93 -8.2768 -0.2456 @8DEC93
K93-884 wes3 16 2 76869 B1NOY93 -8.288 -9.280 20DEC93



TABLE N(3c): Wahlen Atmospheric Secondary Standard <(75869> Data Used for CIO/Wahlen Inter-Comparison

Isotope Shpt. Fill Tube Cylinder Extraction Corrected Dat- of
Sample No. No. No. No. No. Date d13C d180 Ang 'sis
K93-8684 we3s 18 3 768569 12DEC93 -8.274 -9.252 22DEC93
K93-863 w64 18 2 76859 12DEC93 -8.248 -0.226 24 JANS4
K94~ 17 we4 17 13 768569 93JANO4 -8.266 -9.190 O5JANG4
K93-868 wer 18 6 76869 12DEC93 -8.294 -90.283 27 JANS94
K94~ 15 wes 17 3 768569 23 JAN94 ~-8.282 -0.248 93FEB94
K94-2156 w71 18 3 76859 @2FEB94 -8.2689 -0.224 B2MARS4
K94~ 13 w71 17 1 75869 23 JANS4 -8.287 -9.287 @3MARS4
K94-218 w72 18 8 76859 @2FEB94 -8.291 -0.269 18MAR94
K94-326 w72 19 4 756859 10MAR94 -8.2668 -0.235 11MAR94
K94-327 w73 19 6 768569 10MARS4 -8.293 -9.282 17MAR94
K94-325 w74 19 3 76869 10MARS4 ~-8.286 -0.268 22MAR94
K94-323 w74 19 1 768569 18MAR94 -8.284 -0.262 24MARS4
K94-324 w74 19 2 76869 18MAR94 -8.266 -9,.257 26MAR94
K94-218 w75 18 4 75869 92FEB94 -8.2689 -P.237 3OMAR94
K94- 18 w7e 17 8 76869 23 JAN94 -8.242 -0.200 18APR94
K94~ 18 w78 17 8 76869 93 JANO4 -8.237 -92.179 18APR94
K94-388 w7e 20 @8 76869 @8APR94 -8.274 -9.215 19APR94
K94-385 w7e 20 5 76869 O8APRO4 -8.301 -9.288 21APR94
K94-383 w77 20 3 768569 O8APR94 -8.277 -2.220 28APR94
K94-384 w7T 20 4 76859 @8APRO4 -8.270 -2.237 29APR94
K94-586 w7e 22 8 76859 O2MAY94 -8.287 -0.242 13MAY94
K94-420 w79 21 1 76869 29APRS4 -8.297 -0.291 18MAY94
K94-421 w79 21 2 75869 29APR94 -8.268 -0.238 19MAY94
K94-583 wee 22 3 76859 O2MAY94 -8.248 -p.204 25MAY94
K94-425 ws1 21 8 76869 29APR94 -8.264 -9.223 98JUN94
K94-584 we2 22 4 76859 O2MAYO4 -8.263 -9£.219 18JUN94
K94-581 ws2 22 1 758569 D2MAYS4 -8.321 -9.329 17JUNS4
K94-422 w83 21 3 76859 29APR94 -8.288 -9.269 22 JUNS4
K94-424 wes 21 6 76859 29APR94 -8.273 -9.231 B1JUL94
K94-381 wes 20 1 76869 28APR94 -8.284 -~0.245 28JUL94
K94-214 wes 18 2 76869 92FEB94 -8.274 -9.280 14JUL94
K94-847 wa7r 24 6 76869 23JUL 94 -8.2689 -0.278 P3AUG94
K94-811 wss 23 6 76869 15JUL 94 -8.306 -0.322 17AUG94
K94-818 was 23 4 76869 16JUL 94 -8.299 -9.303 18AUG94
K94-8456 wolL 24 3 768569 23 JUL 94 -8.2689 -9.2256 15SEP94
K94-846 wo2 24 4 76869 23JUL94 -8.299 -0.289 28SEP94
K94-945 we3 26 1 76869 27SEPS4 -8.284 -9.206 18N0OV94
K94-949 wo4 25 6 76869 27SEP94 -8.2689 -@.268 3ON0OV94
K94-948 wo4 25 4 76869 27SEP94 -8.287 -9.222 91DEC94
K94-812 wWes 23 8 75859 15JUL 94 -8.243 -9.182 @7DEC94
K94-213 wes 18 1 76869 O2FEB94 -8.241 -0.157 14DEC94
K94-807 wes 23 1 76869 15JUL 94 -8.282 -9.268 16DEC94
K94-947 wo7 25 3 76869 27SEP94 -8.304 -9.319 21DEC94
K94-A756 wes 28 1 76859 16DEC94 -8.244 -9.194 04 JANSB
K94-A80 wee 28 8 768569 16DEC94 ~8.289 -0.260 18 JAN9S
K94-A77 wo9 26 3 76859 16DEC94 -8.282 -p.268 19JANSS
K94-A78 1086 26 2 76869 16DEC94 -8.282 -0.268 27 JAN9B
K94-A79 121 28 6 76869 16DECO4 -8.288 -£.281 O2FEB9b
K94-948 161 25 2 76869 27SEPS4 -8.263 -0.223 Q3FEB95
K94-843 101 24 1 76859 23JUL94 -8.312 -9.310 93FEBSB



TABLE N(3c): Wahlen Atmospheric Secondary Standard (75859> Data Used for CIO/Wahlen Inter-Comparison

Isotope Shpt. Fill Tube Cylinder Extraction Corrected Date of
Sample No. No. No. No. No. Date d13c¢ d180 Analysis
-808 102 23 2 75859 16JUL94 -8,279 -9.251 Q8FEB95
-1286 103 27 5 75859 17FEB95S -8.2868 -0.305 BI9MAR9S
=197 103 27 8 75859 17FEB9S -8.290 -0.285 18MAR9S
-182 196 27 1 76859 17FEBS5 ~-8.294 -0.268 22MAR95
K965-193 195 27 2 758569 17FEB9S -8.289 -8.293 23MARSS
K96-124 1856 27 3 758569 17FEB9S -8.279 -9.283 24MARSS
K96-23¢9 188 28 4 76869 29MARSS -8.299 -~0.229 @B8APR95
K965~2568 197 29 2 75859 11APRS5 -8.284 -0.292 12APRY5
K96-262 128 29 8 75859 13APRSS -8.,282 -9.235 21APR95
K95-259 199 29 3 75889 11APR9S -8.272 -9.253 27APR95
K95-232 1198 28 8 75869 29MARSS -8.289 -9.302 12MAY 95
K96-229 111 28 3 76859 29MARSH -8.286 -9.279 18MAY95
K96-228 111 28 2 75859 29MARSS -8.274 -9.272 19MAY9S
=227 112 28 1 76859 29MARSS -8.288 -0.241 26MAY96
~794 113 30 4 76869 24NAYS5 -8.285 -9.269 21JUN9S
-795 114 30 5 75859 24MAYS5 -8.279 -©.233 27 JUN9SS
n—--833 115 31 8 75869 © 14 JUN9S -8.289 -90.251 28 J1INQE
K -832 118 31 5 76869 14 JUNSS -8.272 ~0.244 12J 936
K -830 117 31 3 758569 14 JUNSS -8.282 -0.2863 24 JUL9SS
K—---831 117 31 4 75859 14 JUNSS -8.287 -0.280 25JUL96
K -~792 118 30 2 76869 24NAY95 -8.291 -£.284 B2AUG95
K-—~-793 118 3¢ 3 75859 24MAY95 -8.291 -0.3094 93AUGYIE
K =791 119 392 1 758569 24NAYSB -8.2990 - -0.2286 18AUGY95
Kec-2680 129 29 4 75859 13APRS5 -8.288 -~0.248 21AUG95
K -281 129 29 Y 75869 13APRSS -8.233 -8.1567 22AUG96
Kyo-828 121 31 1 768569 14 JUNSS -8.282 -9.233 23AUG96
Kee-B16 122 32 8 75869 11SEPS5 -8.268 -0.232 16SEP9S
K -Bl4 123 32 3 768569 11SEPSE -8.264 -0.214 22SEP9S
v---B12 124 32 3 76859 11SEP9S ~8.263 -0.268 250CT956
-B1o 1256 32 1 75859 11SEP96 -8.266 -8.196 ° 110CT96
-B11 128 32 2 75869 11SEPS5 -8.300 -0.285 190CT96
-B97 128 33 8 75859 180CT95 -8.268 -9.214 200CT956
n~=n-B898 127 33 1 75869 180CT96 -8.262 -9.201 270CT96
-B94 128 33 3 76859 1680CT95 -8.287 -0.284 21NOVIS
n—---B93 129 33 2 76869 180CT96 -8.276 -0.249 28NOVISE
K ~-B92 139 33 1 76859 180CT95 -8.284 -~0.289 22N0V95
K -802 138 14 1 76869 110€T93 -8.268 -9.245 22N0V9S
Kg6~-DE5 131 34 5 75869 29N0Y95 -8.267 -0.206 91DEC95
Kee-D64 132 34 4 76859 29N0Y95 -8.281 -0,251 98DEC95
K -D52 133 34 2 76859 29N0Y95 -8.299 -0.270 11DEC95
K«~~D68 133 34 8 75869 29N0Y95 -8.298 -0.301 12DEC96
K =-Db1 136 34 1 76869 29N0Y95 -8.271 -9.278 O8FEB98
Kar- 88 136 37 2 76869 268 JANSS -8.239 -9.231 Q9FEB98
- 89 136 37 3 76859 28 JANSS ~-8.2468 -0.213 P9FEB98

- 90 1368 37 4 76869 268 JAN9SS -8.286 -0.174 12FEB98
K98- 87 138 37 1 765859 26 JAN9G -8.31¢0 -9.372 13FEB96
+ 89 138 36 4 75859 22 JANSS -8.273 -8.261 13FEB98

- 71 137 38 8 75859 22 '12N9g -8.262 -@£.213 14FEB96
(] 137 38 3 768569 2¢ N98 -8.278 -0,226 14FEB986
K96~ 87 138 38 2 75869 22 JANSS -8.285 -0.243 Z8MAR98
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TABLE N(3c): Wahlen Atmospheric Secondary Standard <(76869> Data ;ed for CIO/Wahlen Inter-Comparison

Isotope

Sample No.

=]

K98- B2
K98~ b1
K98~ 652
K96~ 49
K96- 48
K98-~288
K93-886
K96-2084

Shpt.

No.

139
139
149
141
141
142
142
143

Fill
No.

===
36
36
35
35
386
38
14
38

Tube Cylinder

No.

AhOENWAN

Extraction

No. Date
76859 19JANSS
76869 19JANSS
76859 19JANSS
76869 19JANGS8
76869 19JANDS
75859 38MAR98
758569 110CT93
75859 30MARSE

Average ( of 168) =
Standard Deviation

Corrected
d13C dieo
-8.278 -0.254
-8.271 -0.289
-8.264 -0.1568
-8.276 -£.281
~8.297 -0.290
-8.314 -0.344
-8.265 -0.202
-8.287 -0.208
~-8.276 -8.256
2.017 9.938

Date of
Analysis
13MAR98
14MARSSE
21MAR98
28MARS8
29MAR96
@5APR96
P6APR96
19APR98



