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PBOAT200 -- A COMPUTER PROGRAM FOR PROCESSING RAW
Pb-U-Th ISOTOPE DATA

by

K. R. Luduig

INTROQUCTION

PBDATZ0@ is a version of a family of Pb-isotope data-
reduction programs that were first written for HP-9830/9831 com-
puters (Ludwig, 138Za). The most recent precursor (Ludwig, 1984)
is a program written for HP-86/87 computers. These programs
suffered from both a lack of computational speed and a require-
ment that the user be familiar enough with the philosophy of the
programs to always do everything "right". But with the current
availahility of inexpensive microcomputers with very large
amounts of memory, a very fast microprocessor, and a highly
structured BASIC language, it has been possible to reurite these
programs into one that is much more flexible, rapid, and tolerant
of operator errors or misunderstanding: PBOAT208.

PBOAT200 +takes raw Pb-U-Th isotope data (either typed in
from the keyboard or from VISICALC files), including all relevant
data from the chemistry laboratory, and calculates elemental and
isotopic concentrations, isotope ratios, apparent ages, uncer-
tainties and error-correlations in these values using the algor-
ithms developed in Luduwig (13980). The resulting data (figure 1)
is corrected for instrumental mass fractionation, for laboratory
blanks, and for +the initial Pb of radiogenic samples. Data
defining the particular spikes and blanks of a particular lab-
oratory are entered by each user, and stored as user-specific
data files on the same disk as the PBDATZ08 itself. Because of
this feature, several different laboratories can use the same
program without the need for program modification.

Raw data that has been stored as a VISICALC file can be
converted (either in whole or in part) to a reduced-data file
which is compatible with the ISOPLOTZ8® plotting program (Luduwig,
1985b). PBDATZ20@ can accept data from laboratories using a

variety of spikes, including ZOBPb, zost, zosPh, 2350. 233U—

23EU, and 230Th. These spikes can be delivered either by liquid

aliguot or to the total sample, for any combination of elements.
Keyboard data-input is managed by a flexible, friendly, and
error-resistant FORM screen which makes extensive use of HELP
screens and error-trapping.
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HARDWARE REQUIRED

PBDAT20@8 requires a Hewlett-Packard SERIES 280 computer
running under BASIC 2.! or BASIC 3.0, with at least 256 kbytes
of memory over that required for the BASIC operating system. If
the BASIC 2.1 operating system is used, the APZ_1 binary must
have been loaded before running the program. For BASIC 3.0, the
following binaries must also be resident in memory: MAT, KBD,
ERR, KNB2_0, CS8@, DISC, HPIB, and MS.

The program assumes that the printer is connected to the
HPIB interface at address 701, and that a dual-disk drive 1is
present at address 700. To make use of the data file features of
PBOAT200, vyou'll need the VISICALC program to be able to create
the raw-data files.

GETTING STARTED
Put the disk containing the PBDAT20@ program in the default
disk drive (the BASIC operating system must already be in memory)

and type LOAD "PBDAT",1. Press the EXECUTE key. The program will
take about a minute to load, then the CRT will display,

T T T MM
FILES PRESENT ON THE DISK IN DRIVE @: LABEL: BY9826
JOHNS_LAB OLDLAB NEWLAB BLD61SLAB JMF  GALENALAB

R RS R R RN N NS NERERRSE RS RSN N R RN RN R RS RN RSN R NG RN
YOU MUST HAVE A LABDATA FILE IN MEMORY TO PROCEED.

SELECT A LABDATA FILE WITH ARROW KEYS, THEN PRESS EXECUTE

(Press k4 to define a new LABDATA file,
press k@ or k]l to change the LABDATA disk drive)

DRIVE 1 i DEFINE NEW

1
- -1
!

ESCAPE

Jom mo -
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In order to use PBDATZO®, you'll need to either select an
existing LABDATA file, or create a new one. For nouw, just select
one of the existing files so you can see how the program works;
I'll go over LABDATA files in detail in a later section. To
select a LABDATA file, use the left- and right-arrow keys to
change which LABDATA file is highlighted; when the one you want
to use is highlighted, press the EXECUTE key. The LABDATA file
will be accessed, and the CRT will display:

Note the highlighted boxes at the bottom of the CRT. The
words in these boxes tell you what the current functions aof the
softkeys are (the 10 keys labelled k@ through k9 at +the upper
left of the keyboard), and "map" directly to them. So the word
in the upper-right box corresponds to the upper-right softkey
(k@), the lower-right box to the louwer-right softkey (k9), and so
on.

PBDAT rev. July 24, 13985 K.R. Ludwig, U.S. 6eo0l. Survey

LABDATA file is ZIRCONLAB

PRESS k9 TO ENTER RAW DATA FROM THE KEYBOARD

PRESS k4 TO ENTER RAW DATA FROM A DATAFILE

PRESS CTRL 1 TO LOAD & RUN ISOPLOT

SPIKED WITH Pb-2@08 AND U-235 CRT IS OUTPUT DEVICE

| CHANGE Pb@ 1Pbz@8 SPIKED! U-235 SPIKED! LABDATA | DATAFILE 1
R e P fomemoommm e R |
| _USE_PRINTERIPb2@S_SPIKED! U-233_SPIKED!_ ___HELP | __KEYBOARD___|

- ——— - — - > - — - — — - - S WP . S e S G S - - S - - — . . -

1'11 refer to the above display as the Top-Level Screen.
Look at the mescage in the louwer-right corner of the CRT (CRT IS
OUTPUT DEVICE). This tells you that all output will appear only
on the CRT. If you want your reduced data to be printed out on
the printer, press softkey kS (USE PRINTER). Notice that the
message in the louwer-right corner changed to reflect your re-
quest, and that the definition of softkey kS is now USE CRT. In
general, the softkey definitions indicate what the softkeys will
do when pressed, not what the current status of that function is.
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The phrase at the lower-left of the CRT tells you which type
of spikes the program assumes are being used ( Pb-208 or Pbh-205,
U-235 or U-233/236). If the phrase isn't correct for your
samples, just press the appropriate softkey to change the assumed
spikes.

Notice that softkey k8 is labelled HELP. HELP softkeys
exist in several parts of the program, and when pressed will
display information on the CRT that will help you figure out what
to do (how to answer queries, more detailed explanations of the
softkey-functions...). For your first sessions with the program,
you should invoke every HELP screen available to become more
familiar with the general philosophy and terminology of the
program.

ENTERING DATA FROM THE KEYBOARD

INTRODUCTION TO FORM SCREENS:

First, press the Ph-208 SPIKED and U-235 SPIKED softkeys to
use for our example. Press the KEYBOARD key to start keyboard
data-entry. The CRT will then display:

SAMPLE WYEIGHT (grams) 1
TOTAL-ALIQUOT WEIGHT (grams)
{enter only if appropriate) -

Pb-UNSPIKED ALIQUOT (grams) e
Pb-SPIKED ALIQUOT (grams) 1
U/Th SPIKED IN TOTAL (1)

OR Pb-SPIKED (2) ALIQUOT 2
Pb-SPIKE DELIVERED (grams) 0
U-SPIKE DELIVERED (grams) e
Th-SPIKE DELIVERED (grams) ]

Use ARROWS, (CTRL) CONTINUE, or KNOB to move cursor

ENTER a neu value, preass EXECUTE when all parameters are defined.

—— - — - — - - — - - - — - - . — D - T - . D W . - — o - - - - - - -
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This is a FORM screen -- a format for data-entry used exten-
sively by PBOATZ@@. Notice that the top line (SAMPLE NAME) has a
row of dashes (the FORM cursor) extending to a pair of question-
marks, and that the question-marks are highlighted. The dashes
and highlighting indicate that SAMPLE NAME is the parameter that
the FORM cursor is on. Type in a name for the sample whose data
you are entering. The double-question marks will disappear, and
your sample name uwill appear in its place as you type it in.
Press the ENTER key when you've finished typing in the sample
name, and the FORM cursor will move doun to the next parameter
with the sample name remaining uwhere you typed it. You can move
the FORM cursor to any parameter by pressing the up-arrouw or
douwn-arrow keys, by pressing the CONTINUE (next parameter doun)
or CTRL-CONTINUE (next parameter up) keys, or by rotating the
KNOB at the upper-left of the keyboard.

To enter a value for a parameter, move the cursor to the
appropriate parameter and type in the value. You can edit what
you type in with the left- and right-arrow keys, the DEL CHR, INS
CHR, BACKSPACE, and CLR LN keys. UWhen you'’re satisfied with what
you've typed in, press the ENTER key and the value will be
entered for that parameter. If you've made an obvious error, the
computer will display an error message at the bottom of the CRT
and ask you to re-enter the value. Notice that even if you type
something into one of the recponse areas, unless you press the
ENTER key it will disappear when you move the cursor to another
parameter.

When you've entered values for all the required parameters
(a double question-mark in a response area indicates that you
must enter a response for that parameter; other parameters may be
optional), submit the form by pressing the EXECUTE key. Until
you do this, none of the values that you entered will be used.
If you want to escape from the FORM at any time, just press the
ESCAPE softkey. When you press the ESCAPE softkey, none of the
values in the FORM that you enter will be retained by the pro-
gram.

Softkey k4 is defined as a HELP key for the FORMs. If vyou
don't understand the significance of a parameter in the FORM, put
the FORM cursor on that parameter and press the HELP softkey.
The CRT will then give you more information on what the signif-
cance of that parameter is and what sort of response is required.

A handy feature of the data-input FORMs iz that you can re-
use the last values entered for any FORM by pressing the RECALL
key when the FORM is displayed. The last-entered values for that
FORM will then appear in the current FORNM. This feature is
especially useful if you made an error in entering the data for a
sample btut didn't notice the error until after you submitted the
FORNM.
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THE “UEIGHTS™ FORM FOR 2Spb-SPIKED SAMPLES

The above FORM requires values for the various weights
involved in a sample analysis. Their significance is as follous:

Sample Weight:

The weight of the sample that was actually attacked and put
into solution, in grams.

Total Alicquot Weight:

The weight of the total solution of the entire sample, in
grams. Enter a value here if you only extracted a fraction of
the total solution of the sample; if all of the solution was used
(so that the Total Aliquot is just the sum of the Unspiked Ali-
quot plus Spiked Aliquot weights), vyou needn't enter any value
here - it will be assumed to be the sum of the weights of the
spiked and unspiked aliquots.

Pb-Unspiked Alicuot (grams):

The weight of the solution used as the Pb-unspiked aliquot.
Samples spiked with Pb before dissolution will have no Pb-un-
spiked aliquot, nor will blanks. In these cases, the Pb-unspiked
aliquot weight is zero.

Pb-Spiked Aliquot (grams):

The weight of the solution spiked with 208Pb.

U/Th-Spiked in Total (1) or Pb-spiked (2) Aliquot:

If the sample were total-spiked (spiked before attack or
before any aliquoting) for U(Th), enter a value of 1. If +the
U(Th) spike were added to the same aliquot as the Pb-208 spike,
though, enter a value of 2. Incidentally, PBDAT200 aluays
assumes that if a Th-230 spike uwere used, it was either mixed
with the U spike or added to the same aliquot as the U spike.

Pb-Spike (U-Spike, Th-Spike) Delivered (grams):
The amount of the Pb, U, or Th spikes delivered, in grams.

If the Th spike is part of a mixed U-Th spike, then the U and Th
spike weights must be the same.
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THE "Pb-UNSPIKED RATIOS* FORM (Z%8pu-SPIKED SAMPLES):

After you submit the completed WEIGHTS FORM, the next FORM
will be:

Pb-UNSPIKED ALIQUOT:

206/204 --——-——=m—m——w= Yy 71

Xerror 7?

206/72@7 7

Xerror 7

206/208 7
Zerror

Pb-BLANK (nanograns) 7

(ERRORS MUST BE Z-SIGMA)

Enter values for the three ratios, together with their
errors. The ratios should be uncorrected for mass fractionation,
and the errors should be at the 2-sigma (or 95%-confidence limit)
level, in percent. The errors should correspond to the statis-
tical errors from the mass-spectrometer run, without including
the uncertainty due to mass-fractionation.

If you entered a value of zero for the Pb-unspiked aliquot
weight in the previous FORM, the above FORM will ask you only for
the estimated Pb-unspiked 206/208 ratio. You may not have any
hard data for this ratio, but you'll still have to enter an
estimate in order to get any reduced Pb-data.

The Pb blank is the blank that corresponds to the unspiked
portion of the analysis only. So if the dissolution process
alone contributed a significant amount to the overall blank, you
should include only that fraction of the dissolution blank that
corresponds to the Pb-unspiked aliquot.

If you didn’t measure Pb-isotope ratios for the Pb-unspiked
aliguot, just bypass this FORM by pressing the ESCAPE softkey.

208

THE "Pb-SPIKED RATIOS™ FORM (~ Pb-SPIKED SAMPLES):

The next FORM requires the Pb-isotope ratios for the Ph-
spiked aliquot, as shown below:
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Pb-SPIKED ALIQUOT:

206/204 (enter if knoun)
Xearror ?

206/2@7 ----=~———m————m ) (enter if knoun)
Xerror ?

206/208 7
Xerror 77

The 206/204 and 206/207 ratios for the Pb-spiked aliquot are
optional -- if you don’t have data for one or both of these
ratios, don't enter any values for them. If your sample contains
radiogenic Pb, though, vyou should always include +the 2067207
ratio for the Ph-spiked aliquot, because PBDAT200@ can calculate
the Pb concentration more accurately if it is included.

If there were no Pb-unspiked aliquot ratios, the Pb-spiked
aliquot FORM will also ask for the estimated Pb blank. Enter the
Pb blank that corresponds to the Pb-spiked alicuot.

235

THE "U-SPIKED RATIOS" FORM (™" U-SPIKED SAMPLES):

The next FORM requires the U and (optional) Th isotope
ratios of the spiked aliquot and their estimated blanks, as shown
belouw:

U-SPIKED ALIQUOT:

238/235 ---———-mmemeee ) ?
XZerror ?
232/236 7
Zerror ?
U- BLANK (nanogranms) ?
Th-BLANK (nanogranms) ?
Enter the ratios and uncertainties as before. The blank

assignments should reflect only the blank for the U(Th)-spiked
aliquot. You can enter zero if you feel that the blank is negli-
gible. If the sample wasn’t spiked for U or Th, or if you didn't
measure any U or Th isotope ratios, just press the ESCAPE soft-
key.
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THE “INITIAL-Pb ISOTOPE RATIOS™ FORM:

If the Pb in the sample is radiogenic and you want to calcu-
late Pb-U-Th isotope apparent ages, you must enter estimated
values for the initial-Pb isotope ratios in this FORM. If the Pb
in your sample is nonradiogenic (common), or you aren't inter-
ested in apparent ages, just ESCAPE from this FORM. The initial
Pb is defined as the Pb which was present at the time the U-Pb
system of interest was “born". For a mineral or rock, this will
generally be the Pb present at the time of formation of the
mineral or rock.

The FORM for the Initial-Pb ratios is shown belouw:

INITIAL-Pb ISOTOPE RATIOS:
(Errors are gbsolute. not %)

206/204 ~---v~==m-memen ) 18.70
error e

207/204 15.63
error ]

208/204 38.63
error ]

206/204 - 207/204
error-correlation 2.9

(Stacey-Kramers Model-fge?) ?

The default values are those for a zero-age system on the
Stacey-Kramers Pb-growth curve (Stacey and Kramers, 1397%). The
errors for the ratios must be entered at the 2Z-sigma level and in
absolute values, not percent values. Enter nonzero errors only
if you have reason to believe that the actual initial-Pb isotopic
compasition was different from sample to sample, or if this is
not one of tuo or more samples in a suite. If you're reducing
data for several cogenetic samples and you intend to pool the
data for a concordia-diagram treatment, enter zero errors even
though there 1is some uncertainty in your estimates of the
initial-Pb ratios.
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If you do enter nonzero errors for the initial-Pb ratios,
you'll need to enter an estimate of the correlation between the
206/204 and 207/284 errors. This value should aluays be nonzero
~ typically in the range of 0.8 to ©.95. This error correlation
value is the same as the conventional correlation coefficient
that you'd get if you did a linear regression of the 207/204
_ versus 206/204 for several samples representing the true range of
initial-Pb ratios for the system from which your samples uere
derived. If none of this makes much sense but you still need to
enter nonzero errors, try an error correlation of 0.9

You can have PBDATZO® use the Stacey-Kramers grouwth-curve
values (Stacey and Kramers, 1975) for any age by typing in the
age as the last parameter (Stacey-Kramers Model-fge), then press-
ing the EXECUTE key. The Pb-isotope ratios defined by ths
Stacey-Kramers curve for that age will immediately appear in the
FORM, after which you can either edit the values, or just press
the EXECUTE key a second time to submit the filled-out FORM.

233

SAMPLES SPIKED WITH A MIXED 23%y-236y (-239

U (-"7"Th) SPIKE:

For samples spiked with a mixed 233U-238
235U spike, PBDATZ20@ accepts two different types of data input.
The first type is for data that is already partially reduced so
that the Sample-238/Spike-233 ratio has already been calculated.
This should be the case for data from a mass spectrometer running
under either ANALYST (Luduwig, 1985a) or DBATZB (Luduwig, 198Zh).
The Sample-238/Spike-233 ratio is simply the ratio of moles of

U spike instead of a

natural 238U in the U-spiked alicquot to the moles of 233U deliv-
ered as the spike. The second type is for raw 233U/Z3BU and
233 ,238

u/ U ratios.

The default type of data-input for 233U—ZBSU spiked samples
is the first one (Sample-238/Spike-233). To change from the
default type, press SHIFT k7 (labelled U233 SPIKED) from the Top-
Level PBDATZ200 display. You can then choose either of the tuwo
data-input formats.

For the first type of data input, the FORM screen will look
like:

..10..



documentation for PBDATZ00

U-SPIKED ALIQUOT:

SAMPLE-238/SPIKE~-233
Xerror

2327230
Zerror

U- BLANK (nanogranms)
Th-BLANK ( nanograns)

September 23,

-~ -

- -

Enter the calculated ratio of the moles of z

233

spiked aliquot of the sample to the moles of

from the spike. The rest of the FORM is the same as for

spiked samples.

The second type of 233/236/238 FORM

not calculated) will look like:

U-SPIKED ALIQUOT:

233/236 -----------

Xerror

2337238
Zerror

232/230
Xerror

U- BLANK (nanograms)
Th-BLANK (nanograns)

Just enter the raw (uncorrected for fractionation)

and errors as usual.

~-11-

L B

1985

uU-

U that you added
235

U-

(Sample-238/Spike-233

ratios
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3e

SAMPLES SPIKED WITH A MIXED 2®9pu-u-23®1y sprke:

For samples that were total-spiked with a mixed 205?b-U~230Th
spike (the U can be either 235 or 233-236), the first FORM will

be:

Pb-2@5 SPIKED SAMPLE:

SAMPLE NAME --------ve--c-coao—m- )y n
SAMPLE WEIGHT (grams) ?

Pb-205 SPIKE DELIVERED (grams) 77

This FORM assumes that the 205Pb spike was delivered to the

total sample represented by the sample weight.

The next FORM for a zest-spiked sample is:

Pb-SPIKED ALIQUOT:

206/204 ---—------ Y 77
Xerror 7
206/2¢7 7
Zerror 7
206/208 77
Xerror ??
206/205 77
Xerror 77
Pb-BLANK (nanograns) 77

The Pb blank is the blank that corresponds to the complete

attack, extraction (if any), and loading procedure. The rest of

the data input (for 205Pb-U-Th spiked samples) is the same as for

208Pb-spiked samples.

ENTERING DATA FOR BLANKS:

For Pb-blanks, you usually won't have any specific data for
the Pb-unspiked aliquot ratios, and you might not have any data
for the Pb-spiked 206/204 ratio. So for blanks, enter the weight
of the Pb-unspiked aliquot as zero (since there wasn't any un-

-12-
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spiked aliquot). PBDAT2@08 will still ask you for an estimated
value for the unspiked 206/208 ratio, houwever. Enter your best
ouess for this value - unless your blank is very underspiked,
your guess doesn't have to be tco accurate. You’ll also need to
enter an uncertainty in your estimate -- 5% isn't too large if
you know only that the blank Pb is a "normal" common Ph.

The Pb-BLANK value that you enter into the Pb-Spiked Ali-
quot Ratios FORM will depend on what type of blank-determination
you are doing. For a total-blank, enter a blank-value of zero.
For a reagent blank, though, you should snter the estimated blank
for loading plus whatever handling (evaporation, weighing...)
accompanied the blank procedure.

The best method for reducing data for more than one or two
samples at a time is to put the raw data in a VISICALC spread-
sheet, so that you can edit the raw data at any time or re-reduce
some of the data with new LABDATA file values without having +to
retype in a lot of data. You'll need the VISICALC program, of
course.

To be compatible with PBDAT208, the format of your rau-
data VISICALE files must conform to certain criteria. These
criteria are:

1) the column-width must be 3 characters (the default
setting);

Z2) the first 2 columns (A and B) must contain the
sample names, as well as any embedded specifiers
(see below);

3) the data in each column mist conform to the column-
headings as shoun in figures Z and 3;

4) the column-headings must directly overlie a row con-
sisting of repeating equals-signs that extends over
exactly as many columns as are in use for the raw
data.

5) the first row can contain a file title of up to 80
characters.

-13-
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If you use the TEMPLATE file (on the same disk as
PBDAT28@) to start your raw-data spreadsheets, you won't have to
worry about getting the format right. Just bring up the VISICALC
program (read the documentation for the program if you don't knou
how to do this), and load in the TEMPLATE file with the /S8S
command. You'’ll have to specify the volume label from VISICALC
to access the TEMPLATE file; 1it's probably BY826 if the disk uwas
initialized from the BASIC operating system. If not, check the
label with the CAT command from BASIC.

The TEMPLATE spreadsheet contains the appropriate column-
headings for both Pb-208 spiked samples and Pb-205 spiked
samples, as well as U-235 or U-233/236 spiked samples. If the
spreadsheet will contain data for Pb-208 spiked samples, delete
the rows containing the column-headings for Pb-205 spiked
samples; do the opposite if your samples will be spiked with Pb-
205, and also delete the extra columns. The column-headings faor
the two types of samples are shown in figure 3, and a sample rauw-
data spreadsheet is shown in figure 4,

Note that the first 2 columns (A and B) contain the sample
names. You can include more information on the samples by using
the rouws above or below the row that contains the rumeric data
for the sample. Just make sure that no numeric dala appears +to
the right of these additional comments.

If you don't have any data for one of the columns, or if
that column is irrelevant (for example, thorium data when you
didn't spike the sample for thorium), don’t enter anything in
that column. You can use the REPLICATE command (/R) to fill in
several cells in a column with the same value (such as blanks).
Enter all errors (uncertainties) at the 2-sigma level and in
percent.

Note that the columns for uranium isotope ratios and
errors can contain either the 238/235 ratio and error, the
Sample-238/Spike-233 ratio and error, or the 233/238 ratio and
error. The program will assume one or the other depending on
whether (1) the sample were spiked with a Pb-2@5 mixed spike, in
which case the LABDATA file will specify a 235 or 233/236 U-
spike, (2) you specified a U-235 or U-233/236 spike from the
Top-Level CRT display, (3) uwhich data-input format for U-233/U-
236 spiked samples you are using, and (4) you have embedded
specifiers (see belouw) within the sample name columns of the rauw-
data spreadsheet.

If your data is for 233U—ZBBU spiked samples with rauw
233/236 and 233/238 ratios, the 233/236 ratios and errors must
occupy the last two columns of the spreadsheet (AC and AD for
208-spiked samples, T and U for Pb-205 spiked samples).

_14_
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USIN6 EMBEDDED SPECIFIERS WITHIN THE RAW-DATA SPREADSHEET:

The raw-data spreadsheet can contain all of the necessary
information to tell the program how the data is to be reduced,
including which LABDATA file to use, whether spiked with Pb-208
or Pb-205, U-235 or U-233/236, and whether the U-Th was spiked in
the total aliquot or the Pb-spiked aliquot. These specifiers can
change from sample to sample, so that a large raw-data spread-
sheet can contain data reduced at various times (or by various
laboratories), with different spikes and procedures, vyet the
whole file can be reduced in a single request that creates a
single reduced-data file.

Embedded specifiers consist of a few characters enclosed
in asterisks, and must occur within the sample name columns (A
and B). The specifiers affect how data for samples below the
specifiers are reduced. The types of embedded specifiers that
you can use are shown below:

SPECIFIER SIGNIFICANCE

{8 The characters following the specifier
indicate the name of the LABDATA file to
be used (for example, #Ls NEWLAB).

2205+ Samples were spiked with a mixed 295Pb/
/U/Th spike.
) . 208 )
+208+ Samples were spiked with a Pb spike.
) ) 235 )
#235+ Samples were spiked with a U spike
(208-spiked samples only).
. . . 233
#233« Samples were spiked with a mixed u-
235U~-spike (208-spiked samples only).
*TUs= Samples were total-spiked with U(Th).
sPle Samples were spiked for U (and Th) in the
Pb-spiked aliquot.
+SAMSPK # Raw data for any 233U—ZOSU spiked samples

will be in the form of Sample-238/Spike-
233 ratios rather than the raw 233/23B
and 233/238 ratios.

+368+ Raw data for any 233U—236U spiked samples

will be in the form of raw 233/236 and
2337238 ratios.
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Note that if you want to reduce just part of the data in a
rau-data file, you must include the row numbers of the appro-
priate embedded specifiers in the sample numbers that you re-
quest. Otheruise, PBDATZOO® will never access the embedded speci-
fiers to be able to do what you want. So if the embedded speci-
fiers of interest occur in, say, row 13 of the raw-data spread-
sheet followed by the actual data in rows 14 +through 20, you
would have +to include the "sample number" for row 13 for the
embedded specifiers +to work. You’ll be able to tell which
“sample number" to use from the printout or display when vyou
access the raw-data file from PBDAT208.

STORING VISICALC RAW-DATA FILES:

Once you've entered all of your data in vyour raw-data
spreadsheet, you should store it in two different uays. First,
store the file with the /85 command. You can retrieve this type
of file with the normal /SL VISICALC command, and then edit or
add to the data in the spreadsheet. Second, store the file with
the /PF command. VYou’ll want to store the entire spreadsheet, so
you'll have to know where the lower-right corner of the spread-
sheet is. If you aren’t familiar with VISICALC, You should read
the explanation of /PF files in the VISICALC documentation.

Make sure that the PRINTER WIDTH is 8@ when you store a
/PF file. This is the default value (the one that is used when
VISICALC is first loaded into memory), but might have been
changed if someone has previously printed out the spreadsheet
using the small-print option of the printer. See either the
VISICALC or 1SOPLOTZ@O@ documentation to see how to change the
PRINTER WIDTH.

/PF rau-data files can be read by PBDAT20@ (and by
ISOPLOT200), but can’t be edited or added to. When VISICALC asks
you to enter a name for the /PF file, make sure that you use only
letters or numbers in the file name. Characters such as slashes
or underscores won't work. You can use exactly the same name for
the /PF file as the /85 file, if you like.

REDUCING DATA FROM A VISICALC RAW-DATA FILE:
To reduce data from a VISICALC raw-data file, press the

DATAFILE softkey (k4) from the Top-Level screen. The DATAFILE
screen will appear as shown below:
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Press k@ for a catalog of the disk in the left-hand drive.
Press k1 for a cataog of the disk in the right-hand drive.
Press k4 to load a VISICALC datafile into memory.

Press kB to print out the datafile on the printer.

Press k7 to cancel k6.

Press k8 for HELP.

Press k9 to escape.

Softkeys k@ or kl will give you a catalog of all of the
possible rau-data files on the disk in either drive. Only those
files stored from VISICALC as a /PF file will appear in the
catalog. A typical catalog will look like:

VISICALC /PF FILES ON DRIVE %@

#1 -- JAB_ORES

#2 -- LARAMIE

#3 -- TRIALFILE
#4 -- PUEBLO_ORES
#5 -- SrCalibr

#6 -- NBS987_RPT

ENTER FILE® TO BE LOADED...

If you want to load one of the files in the catalog into
memory, just enter the number of that file as it appears in the
catalog. Otherwise, press the ESCAPE softkey.

If you already knou the name of the file that you want to
load, press the LOARD DATAFILE softkey (k4) from the
DATAFILE screen, and the program will ask you for the name of the
file and the disk-drive numbher.
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After you enter the raw-data file to be loaded, the program
will load the file into memory, displaying on the CRT the sample
names of that file as they are accessed. If you pressed the
PRINT DATA softkey from the DATAFILE screen, the sample names
will also be printed out on the printer, as in the example belou:

LARAMIE RANGE ZIRCONS, REV. 6/18/85, 2628 MY INITIAL

SETE  NAME

1 sLs LABLES

4 #2@5+ #7235+

3 LR-44 Zr-Al

4 LR-44 2r-B2

S LR-44 Zr-Ci

2

8 +708s #7233+ sTUs
L} LR-2B Zr-Al

1@ LR-2B Zr-A2

11 LR-2B K-FELOSPAR
12 LR-2B MONAZ.$#1

The top 1line of the CRT shows the title of the raw-data
file that you put in the top row of the raw-data spreadsheet.

Note the embedded specifiers, so that samples 3 through 5§
will be reduced assuming a mixed 205/235/230 spike, and samples 9
through 17 reduced assuming total-spiking for U-Th and using 200
and 233/236 spikes. The embedded specifiers in the first rou
will cause LABDATA file LAB1OY to be accessed and used for the
data-reduction.

You can now reduce the data in the rawu-data file. The CRT
display will be:

DATA REDUCTION FROM A RAU-DATA DATAFILE:
{Rau-data file now in memory is PUEBLO_ORES)
ENTER DATAFILE NUMBERS FOR SAMPLES TO BE REDUCED...
Separate first & last sample numbers of a contimuous sequence
with a comma, separate different continuous sequences or
individual samples with a semicolon, for example, 1,5;12,15;21.
Be sure to include rous uith embedded specifiers.

Press k3 for ALL datafile sets in memory,
Praess k4 to access a neu rau-data file.

- S n - G SE S S SR S . G SR S S R S S G SR G R N S S - - . - S . - . - - - -

- - - - - - - Y W S h T S @ G A P TS e S N e e S - A T G - S S SR S S S A - - S N S A M A . S W P G - e S G G o
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If you want to reduce data for all of the samples in +the
raw—-data file, press the ALL softkey (k3). If you want to reduce
only part of the data, indicate the sample—-numbers of continuous
sequences of data by entering the first and last number of the
sequence separated by a comma, and indicate discrete sample-
numbers or the start of a different continuous sequence by a
semicolon. So to specify that sample numbers 1 though &, then 9,
then 12 through 158 be reduced, you would enter
1,6:9:12,15.

Remember to include rows containing any embedded specifiers
if you want those embedded specifiers to take effect. Remember
also that once an embedded specifier is acted upon, it remains in
effect until specifically cancelled by either another embedded
specifier or by softkey—commands from the Top-Level Screen.

After you’'ve specified which samples in the datafile to
reduce, the program will display the Initial-Pb Ratios FORM.
Enter the initial-Pb ratios as discussed earlier (or ESCAPE if
you don’t want apparent ages to be calculated for any of the
samples). The data will then be reduced, and either displayed on
the CRT or printed out on the printer, depending on whether vyou
selected the USE PRINTER or USE CRT option from +the Top-Level
screen.

After the datafile-data has been reduced, the CRT will
query:

IF YOU WANT TO STORE THIS DATA AS A REDUCED-DATA FILE,
ENTER THE FILE NAME. OTHERWISE JUST PRESS CONTINUE.

If you want the reduced data stored in a data file that is
compatible with the ISOPLOT20@ plotting program (Ludwig, 1985b),
enter a name for the reduced-data file. The file name must con-
sist only of letters, numbers, and the underscore character.
PBDAT2@® will then ask you which disk—-drive to use, and what you
want to use as a title for the reduced-data file. This title (up
to 80 characters long) will be displayed by ISOPLOT200 when vyou
access the file, so you can be fairly descriptive (date when
reduced, initial-Pb used, types of samples...). The column-
headings of the reduced-data file are shown in figures 5 and 6.
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USING LABDATA FILES
A LABDATA file is a data file that contains the data for a
laboratory's spikes, typical blanks, and typical mass—-discrimin-
ations of isotope-ratio measurements (figure 7). If necessary,
you can define several LABDATA files for the various spikes or
other variables that might be used by your lab.

To access the LABOATA screen, press the LABDATA softkey
(k3) from the Top-lLevel screen. The display will then be:
PRESS N TO DEFINE A NEW LABDATA FILE
PRESS | TO LOAD ANOTHER LABDATA FILE INTO MEMORY
PRESS B TO PRINT OR DISPLAY A LABDATA FILE
PRESS R TO RE-NAME A LABDATA FILE

PRESS THE APPROPRIATE SOFTKEY TO EDIT DATA FOR THE
CURRENT LABDATA FILE

U233 Spike | Pb208 Spike! Pb2@5 Spike | U235 Spike | Th230 Spike |

t-- —1 e

Blanks __|__Store File | HELP {___ESCAPE

Mass Discr

DEFINING A NEW LABDATA FILE:

To define a new LABDATA file, press the N key from the
LABDATA screen. The computer will ask you which spikes you wish
to define, and present you with a FORM for each spike. The spike
FORMs will require the concentrations (in moles per gram) of the
major spike-isotope, the ratios of the isotopes in the spike
(these must have already been corrected for mass-discrimination
bias), and the uncertainties the concentrations. For most pur-
poses, you should assign concentration uncertainties of zero,
unless you have significant random errors (such as weighing
errors) in your spike delivery. N

After you've defined the spikes for the new LABDATA file,
PBDAT200 will display FORMs for blanks and for mass discrim— .
ination. The BLANKS FORM will require you to enter typical
uncertainties (in percent of the amount) for any assigned Pb, U,
and Th blanks, as well as the Pbh-isotope ratios of the Pb-blank,
the wuncertainty (absolute this time, not percent) in these
ratios, and the correlations of the ratio-uncertainties.
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Realistic uncertainties in the blank amounts are typically
very high -- 3@% to 188% for Pb, and 100% or more for very low U
and Th blanks. The correlation between the uncertainties of the
Pb-blank 206/204 and 207/204 ratios is generally rather high
(@.7-.9), since common leads from random ore deposits in general
will have highly correlated 206/204 and 207/204 ratios. This is
true also for the 206/204-208/204 uncertainty correlation, but to
a lesser degree (due to the effect of variable Th/U ratios for
the sources of base-metal ore deposits).

The mass-discrimination FORM requires estimates of typical
mass-discrimination (arising during measurement in the mass spec-
trometer) for your Pb, U, and Th runs, in percent per mass-unit.
You'll also need to assign uncertainties in your estimates, 1in
absolute values. So if your typical mass-discrimination for Pb
runs is @.11% per mass unit with a possible range (2-sigma) of
from 0.06% to @.16%, you would enter the uncertainty as 0.05.

OTHER LABDATA FILE OPERATIONS:

You can use the softkeys of the LABDATA screen to edit the
values for the spikes, mass-discriminations, or blanks of the
LABDATA file in memory. If you want to store your changes on a
disk, remember +to press the Store File softkey (k7) before vyou
return to the Top-Level screen.

To switch from one LABDATA file to another, press the L key
from the LABDATA screen. You can inspect the values for any
LABDATA file by pressing the P key, or change the name of a
LABDATA file in memory with the R key (remember to store the
changed file back on the disk, though).
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Figure

Figure

Figure

Figure

Figure

Figure

Figure

™~

6%

Example printout of the raw and reduced data for a
single sample, spiked with Pb-208 and U-235/Th~230.

Key (taken from the program list) to types of data in
the columns of a raw—data VISICALC spreadsheet. The
column-letter 1is given by the column labelled VCcol.
a) For Pb-288 or Pb-206 spiked samples. b) for
samples spiked with a mixed Pb-205/U/Th-230 spike.

Printout of TEMPLATE spreadsheet, showing column-
headings as they appear in the raw-data spreadsheets.

Example of a raw-data VISICALC spreadsheet for zircon
samples spiked with Pb-208 and U-233/236.

Key <(taken from the program list) of column-headings
for a reduced-data file created by PBDATZ200.

Column-headings for a reduced-data file as they will
appear when accessed by ISOPLOT200.

Example of a LABDATA printout.
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SAMPLE: Example of Reduced-Data Printout

2067204 Xerr 206/207 Yerr 206/208 Zerr
UNSPKD 1023.5 1.6 10.112 .021 18. 689 . 031
SPIKED - - 9.998 .042 - 21442 .011
SPIKE 17.9 - 4258 - 0001441
BLANK: &4/4=18.970+/-1.00 7/4=15.730+/- .20 8/4=39.180+/-1.50

.55204 6 Pb-208 V spiked, @1.1059E-09 +/- .10Z moles 208/6
.03215 6 U-235 1V spiked, 2.3695E-08 +/- .05X moles 235/6
.02527 6 Th-230 11 spiked, €7.9810E-08 +/- 0.00XL moles 230/6

SAMPLE WT. TOTAL-AL. Pb~UNSPKD AlL. Pb-SPKD AL.
.001234 1.00098 . 67984 -32114

Pb-Unspiked Aliquot, Corrected for .54+/-.32 n6 Pb-Blank,
and .14+4+/-.05 %L/a.m.u. Mass-Discrimination

206/207 2067208 2067204 2077204 2087204

10.277 20.453 1174 114.23 57.402

+/-1,07% +/-5.9% +/-8.88% +/-7.83% +/~-3.38%

Error—-Correls: 207/204-206/204=.99956 208/204-206/204=. 924435
Moles Pb Per Gram:

206 207 208 204 TOTAL
3.32648E-07 3.23673E-08 1.62644E-08 2.83344E-10 3.81563E-07
+/-.146%

3.6 nG Common-Pb in Unspkd Al. —— (4.34 PPM)
PPM Total Pb = 78.657 Pb-Spiked Aliquot Blank = .2 nG
238/235 = .7432 +/—- .054 %L 232/230= .0246 +/—- .11 %
.67 n6 U-Blank, 1.3 n6 Th-Blank U-Th SPIKED-AL.= .32114 Grams
238 235 232
Moles Per Gram: 1.4401E-06 1.0444E£-08 1.0521E-7
345.28 PPM Uranium (+/-.456%)
24.41% PPM Thorium (+/—.6%) Th/U=.0707
238/204= 5082.5 235/7204= 36.861 (+/-9.03%)
232/204= 371.3 (+/-9.04%)
Rhao(U/4-6/4)= .9984%94 Rho(U/4-7/4)= .983051 Rho(Th/4-8/4)= .900933
Radiogenic—Fb 2062 207% 208%
Moles Per Gram: 3.2735E-07 2.7939E-08 5.3188E-09
Initial—Pb: 6/4=18.7 +/— O 7/4=15.63 +/~- O
B8/4=38.63 +/- O RHO(6/74-774) = .9
206/238 2077235 2077206 208/232
RAT10S: .227313 2.67497 . 085348 . 050555
ERRORS: - 48% -565% -27% 4.03%
ABES (Ma): 1320.4 1321.6 1323.5 996.83

Rho (207/235-206/238) = .B78486

P e Pt PPttt et Pt ettt P ettt sesteisttessstssesess

FIGURE 1
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348 ¢ 13333888332 FOR SAMPLES SPIKED WITH Pb—208 OR Pb—206 ONLY $3533828888328

354 H

360 ' 3 VCcol SIGNIFICANCE

366 4

372 H

378 L § C sample-weight (g) - actually dissolved

384 ¢ 2 D weight of solution of dissolved sample before aliquoting
390 t 3 £ weight of Pb-unspiked liquid aliquot of dxssolved sanple
396 t 4 F weight of Pb-spiked liquid aliquot "

408 t' 5 ] grams Pb-spike delivered to 4

414 t b H grams uranium spike delxvered either to 2 or 4

420 ¢t 7 I - thorium * - L -

426 t 8 J unspi ked-aliquot 206/204

432 ' 9 K Zuncertainty in 8 (not incl. mass—discr. err)

438 ' 10 L unspiked-aliquot 2067207

444 '11 M Zuncertainty in 10 (not incl. mass-discr. err)

450 ¢t 12 N unspiked—-aliquot 206/208

456 't 13 [e] Zuncertainty in 12 (not incl. ...)

4562 't 14 P Pb-spiked aliquot 206/204

468 LI §- Q %Z uncertainty in 14 (not incl....)

474 LI ¥ - R Pb—-spiked aliquot 206/207

480 t 17 S Z uncertainty in 16 (not incl....)

486 ' 18 T Pb—-spiked aliquot 206/208

492 ¢ 19 u % uncertainty in 18 (not incl....)

498 t 20 v 2387235 of U-spiked aliquot (spiked with 23%5), OR

504 H " hd sample—-238/spike—-233 of U-spiked aliquot (have SAM/SPK ratio)
510 H - " OR 233/238 of U-spiked aliquot (no SAM/SPK ratio)

S16 ¢ 21 [} Zuncertainty in 20 (not incl...)

522 vt 22 X 232/230 of Th-spiked aliquot

528 t 23 A 4 Zuncertainty in 22 (not incl...)

534 ! 24 z Pb blank of Pb-unspiked aliquot, in nanograms

540 ¢+ 25 AA U blank of U-spiked aliquot, in nanograms

546 ¢ 26 AB Th blank of Th-spiked aliquot, in nanograas

552 ¢ 27 AC 2337236 of U-spiked aliquot (only if no SAM/SPK ratio)
558 ' 28 AD Zuncertainty in 233/236

FIGURE 2R




$355288%58% FOR MIXED Pb20S/U/Th230 SPIKED SAMPLES ONLY SSSXSSXS85E8EX

1 Cc
2 D
3 E
4 F
S ¢
[ H
7 I
8 J
9 K
10 L
11 M
12 N
13 0
14 P
1S @
16 R
17 S
18 T
1?9 U

sample weight (g)

weight (g) of mixed Pb205-U235-Th230 spike delivered
observed 206/204 ratio

Zuncertainty in 2067204, not incl. mass-discr. err
observed 206/207 ratiao

Yuncertainty in 206/207, not incl. mass-discr. err
observed 206/208 ratio

Yuncertainty in 206/208, not incl. mass-discr. err
observed 20&6/205 ratio

Zuncertainty in 2067205, not incl. mass-discr. err
observed 238/235 ratio (or sam238/spk233, or 233/238)
“Zuncertainty in above, not incl. mass—discr. err
observed 232/230 ratio

Zuncertainty in 232/230, not incl. mass-discr. err
Pb blank for Pb run, in nanograms

U blank for U run, in nanograms

Th blank for Th run, in nanograms

233/236 of U-spiked aliquot (only if no SAM/SPK ratio)
Z uncertainty in 233/236

not used for Pb-205 spiked samples

FIGURE 2B
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L] ] 3 ] 13 f
TEMPLATE FOR RAM Pb-U-Th DATA. SPIKED WITH 233/23b
SANPLE WT TOTAL AL PH-UNSPK PB-SPKD Pb-SPIKE U-SPIKE Th-SPIKE Ph-UNSP Pb-UNSP Pb-UNSP
206/204  Terr  206/207 lerr  206/208

SANPLE  WANE {6) (6) AL {6) AL {6} B} {6} (6}

0 P ] R S 1 [ v [] 1 ¥ 1 AR 88
OR: 8/8
Pb-SPKD Pb-SPKD Pb-SPKD SANPLE23B Th-SPXD Pb BLANK U BLANK Th BLANK

lerr  206/204 lerr  206/207 lerr  206/208 lerr  /SPK2I3  lerr  232/230 lerr ing)  ing) {ng}

#C AD
tif no SAM/SPK)
233/236  lerr
szss==sssTsssITss

[ B [ ] E F § H I b [ 4 L ] [}

TENPLATE FOR RAM Pb-U-Th DATA, SPIKED WITH Pb-203 MIXED SPIKE

SAMPLE WT PB-203

SANPLE  NANE {6} {6} 206/208  lerr  206/205 lerr  238/235 lerr

206/204  lerr  206/207  lerr

9 R H T [}

(it no SAM/SPK)

Pb BLANK U BLANK Th BLANK
2321230 lerr (ng) {ng} ing)  233/236 -lerr

FIGURE 3
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EIAMPLE OF A RAN-DATA SPREADSHEET FOR ZIRCON SAMPLES SPIKED WITH Pb208 AND U233/236

A

] c

14 F 6 L] 1 J 4 L L] N
SAMPLE WT TOTAL AL PB-UNSPK Pb-SPKD Pb-SPIKE U-SPIKE Th-SPIKE Ph-UNSP Pb-UNSP Pb-NSP
SANPLE  NAME {6} {6 A6 A B (6 {6 (6)  206/208 lerr  206/207 lerr  204/208
L8 2IRCOLAB
12088 42338
1SANSPKE
FARANDD PSORIO0 001789 L3143 16222 18223 L1007 L0534 4510 1.4 5.3851 .01 6.6035
FARANDO P10ORISO 001586 26694 13867 ,2004% 10852 .08322 482 1.1 35606 .014 6. 4564
FARANDD PISOR200 .001438 L2583 .I5176  (1BA6T  LJ1MAS 05348 8340 1.3 5.56% .082 5.4538
FARANDD P20ONM  .00185 L0195 11326 16794 12368 LOS335 7280 1.4 59759 .00 6.4937
FARANDS P200N 001983 L2738 10022 17025 12817 L0397 11720 2 S.6108 006 6.8826
FARANDO MONAZ 4.326-4 L2245 L4054 18022 .20133  .21432 370 37 S.e211 .017 44422
1] P ] R S T 1 v ¥ 1 ¥ 1 M AB
Pb-SPKD Phb-5PXD Pb-SPKD SAMPLE238 Th-5PKD Pb BLANK U BLANK Th BLANK
lerr  206/204 lerr  206/207 lerr  206/20B lerr /SPK233  lerr  232/230 lerr (L] (N6) {N5)
012 5880 1.1 5.5534 005 1.8302 .03 225 .1 .035937 .14 .3 .01 M
024 4197 3.8 5.5 .0 1.3807  .004 1.55 .08 .11988 .1 .3 01 .01
L0054 5104 b 5.5509 .05 14245 .002 Len .z L034888 .24 .3 01 01
.024 (LY 3.532 .00 1474003 UM 0N 0028 0N 3 .01 .01
013 5780 1 S.575%5 .00 2.2232 _.004 2454 .12 082743 .11 .3 .0 .01
024 3.61543 .038 05217 42 LA .0 10.432 .328 .2 .0 01
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DEFINITIONS OF OUTPUT (PROCESSED-DATA) VARIABLES: ARRAY Red(1,J)
ARRAY Red(1,J); NUMERIC-FILE COLUMN# J, VISICALC COLUMN VCcol

J VCcob SIGNIFICANCE
Sample—weight (g) or, if one exists, gross-weight
(gross-—wt is weight of total ground sample before splitting).

]

[»
2 D ppm U
3 E ppm Th
q F ppa Pb
S 6 ppa common—Pb
[ H Nanomoles Pb-206 per gram
7 I Raw (uncorrected) 206/204 of unspiked-aliquot
8 J Blank & discr. -ccrrected sample 206/204
9 K - 207/204
10 L - - - 2087204
11 M Radiogenic Pb-206/U-238
12 N Radiogenic Pb-207/U-235
13 (4] Radiogenic Pb-207/Pb-206
14 P Radiogenic Pb-208/Th-232
15 Q 206/238 age tMa)
16 R 207/235 -
17 S 207/206 -
18 T 208/232 -
19 u Mu (238/204)
20 v Nu (235/204)
21 L] 232/204
22 X Mncertaxnty in [Ul
23 Y tThl
24 z " tPb-2041
25 AR - [Pb—2061
26 AB " 206/204
27 AC " 2077204
28 AD - 208/204
29 AE Errcr—correlatxon for 206/204-207/204
30 AF 206/204-208/204
31 AG Zuncerta:nty in radlogenlc 206/238
32 AH 2077235
33 Al - - 207/206
34 AJ Error-correlation for 206/238-207/235
35 AK Zuncertainty in radiogenic 208/232
36 AL Zuncertainty in Mu and Nu (238/204 & 235/204)
37 AM Zuncertainty in 2327204
38 AN Error—cwrelatxm for Alpha-Mu
39 AD Beta-Nu
40 AP - Gamma-232/204

FIGURE S
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COLUMN-NAME LISTING FROM

*150PLOT200

FOR A REDUCED-DATA FILE

LARANMIE RANGE ZIRCONS, REDUCED DATA, 6/18/85

COLUMN

CCHABAPODVOZINrXUmIOMMOO

COLUMN-NANE

SAMPLE WT. (g)
ppn U

ppm Th

ppm Pb
COMMON-Pb ppm
Pb-206/g nanomoles
2067204 (raw)
206/204 (corr.)
207/204 (corr.)
2087204 (corr.)
206/238 (rad.)
2077235 (rad.)
207/206 (rad.)
2087232 (red.)
206/238 age (Ma)
207/235 age (Ma)
207/206 age (Ma)
208/232 zge (Ma)
238/204
2357204

FIGURE 6
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COLUMN

COLUMN-NAME

232/204

[Ul Xerer

[Th] Zertr
(2041 Zerer
[2061 ZYerr

2067204
207/204
208/204
&/4-7/4
6£/4-8/4
206/238
207/235
207/206
&/8-7/5
208/232
2387204
232/204

Zerr
Zerr
Zerr
Rho

Rho

Zerr
Zerr
Zerr
Rho

Zerr
Zerr
Zerr

¥Mu-Alpha Rho

Nu-Beta

Rho

Th4-Gamma Rho




DATA FROM LABDATA FILE NEWLAB:

Pb-208 Spike (Pb-208 V):

[208] = 1.1059E-09 +/- .10%Z moles/g

(not a mixed Pb/U spike)

206/208= 17.9 206/207= .4258 206/208= .0001441
Pb—-205 mixed spike {Pb-205a):

12051 = 3.9485E-11 +/- .S0Z moles/g
[2351 = 1.7055E-09 +/- .S0%Z moles/g

1230) 1.2774E-09 +/- .50%Z moles/g

206/205 = .001128 238/235 = .0006119951
206/204 = 20.3 232/230 = .0003921569
206/207 = 1.21

2067208 = .A4846

U-235 spike (U-235 1V):

[235]) = 2.3695E-08 +/- .05%Z moles/g
2387235 = .0007905

Mixed U-233/U-236 spike (U-233a):

[233] = 4.9657E—09 +/- .10% moles/g
2337236 = 1.0172 2337238 = 2534

Th—spike (Th-230 1I):

[2301 = 7.9810E-08 +/- .15% moles/g
2327230 = .001292

Average mass—discrimination during mass—spectrometer runs, in %Z/a.m.u. —
Pb: .14 +/- .05 Us .25 +/- .15 Th: .25 #/- .3

Average Blanks:

Uncertainty in assigned amount: Pb - &60% U - 100% Th - 100%
Pb blank ratios and uncertainties:

206/204 = 18.97+/-1 207/204 = 15.73+/-.2 208/204 = 39.18+/-1.5
Error-Correlations: 206/204-207/204= .8 206/204-208/204= .7

Figure 7
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Rev$="SEPT 3, 1985"

APPENDIX:  PROGRAM LIST OF PRDAT200

! Yersion CI
D ORRRRRREREEXRBAREERAREREXXX02 PRDAT BRRRXRXXXERERRERRERERERRENERE R RRRR SR

!
| HP-9816 program to reduce raw Pb-U-Th isetope ratics and lab-data te

% Possible spikes include & Pb-205 mixed spike and & U-233/234 mired zpike

blank- and discrimination-corrected raties and concentrations, tegether

with errors 3nd error-correlations,

Error and error-correlation calculations follow EPSL V, 44, P, 212-220,

{ fissunes printer ic at 701, disk-deive is 3 dual cingle-sided HP-7121,
ouTRUT KBD; "SCRATCH KEY™;CHR$(255)4CHRS (BB) ACHR$(255)ACHRS(75) ;
TRACE OFF

PRINTER 1§ CRT
P%INT USING °K,/""Please wait 3 few ceconds...”

{ Varizbles from LabDats File:

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
1

Hixed_spike
PbdisESp
Udigc
Thdisc
Rlankbd
Blank74
BlankB4
Blanké&derr
Blank74ere
BlankB4err
Blank6474 rho
Blank6484_rho
Pbblank_perr
Pbdisc_ere
Udicc_err
Thdist_err
Spikesd
Spiked?
SpiketB
Spikebs
Spike23B235
Spike238233
Spiked323b
Spike232230
Spike208pg
Sglkezo pg
Poepike _conc_pere
ike err
SpHehIsRe-»
Spika23lpg
SpikeddSpg_perr
Spike23lpg_perr
Spike233pg
Spike233pg_perr

nixed Pb-208/UL/Th) cpike? (B/1)
Z/a;n.u. nass:dxscr. fer Ph

i
] L] ] Th

2067204 of blank-Pb
2077204 *
208/204 . )
absolute uncertainty in blank 204/204

. ’ * 2077284

" ' v 208/204
ercor-correlation for blank 6/4-7/4

' v §/4-B/4

tuncertainty in ng of Pb hlank
uncertainty in Sb nass~61§cr./ana
Pb jl 286;°81h i .

-cpike 204 ratio

VP atera0r

"% 2067208
Pb-205 spike 206/205 ratie
U-235 spike 2387235 ratin
U-233/236 spike 238/203 ratis
U-233/236 spike 233/23¢L ratic
Th *  2¥2i v
neles/g of Pb-208 in spike
noles/q of Pb-205 in spike
% +/- 1n Pb-spike cencentration
L +#/- in Ph-203 spike cencentration
meles/g of U-235 1n U-spike

" Th-230 in Th-spike
% uncertainty in %;232 concentration

#noles/g U-233 in the U double-spike
1 uncertainty in U-233 cancentration

| DEFINITIONS OF INPUT (RAW-DATA) DATAFILE VARTAELES
} ARRAY Raw(I,J) & VISICALC COLUKN Vlcol

| wexenenens FOR SAMPLES SPIKED WITH Pb-208 OR Ph-204 ONLY MEMMewmkxuxinry
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J VCcel

RS T T D T T S T SR, ¥y o DN K N, B ey N Y X PR

5 S0 00~ O LA o Gl PO+ <
PG OCED o 0 € T e UFF SCISEY T2 O 2500 TN 7 P Sy bt TG YIRS

SIGNIFICANCE

sample-weight {g) - actually disselved .
weight of selution of disselved sample before aliquoting
weight of Pb—un§§1ked‘11quxd aliquat of disselved sample
weight of Pb-spiked liquid aliquet ° b :
grams Pb-spike delivered to 4
grams uraniv se1ke delivered pither t42 or 4

*  thorius * * v
ynspiked-aliquet 206/284
Xuncertainty in 8 {net incl. sess-discr, err)
unspiked-aliquet 206/207 .
Zuncertainty in 10 {net incl. sass-discr. err)
unspikad-aliquot 206/208
Zuncettalnt{.xn 12 {net incl. ...}
Pb-spiked aliquet 206/204
% uncertainty in 14 (not incl....)
Phb-spiked aliquet 206/207
% uncertainty in 16 (not incl....)
Pb-spiked aliquot 206/208
% uncertainty in 18 (not incl....)
2387255 of U-geiked aliquot (spiked with 235), OR
sanple-238/spike~-233 of U-spiked aliquot (have SAN/SPK ratie)
OR 233/238 of U-spikad aliguot {ns SAM/SPK ratie}
Zuncertaint% in 2§ {net incl...)
232/230 of Th-spiked aliguot
Zuncertainty in 22 (net incl...)
Pb blank of Pb-unspiked aliquet, in nanograms
U blank of U-spiked aliquet, in nanograms
Th blank of Ih-se1ked aligeat, in nanograms
233/236 of U-spiked aliguet {enly if no SAM/EPK ratis)
Luncor tainty in 233/236

®kueekontet FOR MIXED Ph205/U/Th230 SPIKED SAMPLES ONLY sxursexdaiis

S fonbs B Saks S B S e oo ) CIT T O~ L1 e Cnd T s
OO0 ~3 0 L B Cnd M) oot 23
CT~R0E T ORI ey ST IS

3 s
?~n
Cd
=3

sample weight (g) .
weight (g) of mixed Ph203-U235-Th230 spike delivered
shszrved 206/204 ratio

%oncertainty in 206/204, not incl. mass-discr. err
chserved 206/207 ratio

Xuncertainty in 206/207, not incl., mass-disce, erp
observed 206/208 ratis

tuncertainty in 2067208, not incl, mass-discr. err
shservad 206/205 ratis

Zuncertainty in 2067205, not incl, mass-discr, err
ohserved 238/235 ratis tor 5au238/spk233, or 233/238)
Zuncertaintx in above, not incl. mass-discr. err
shservad 232/230 ratis )

Zuncertainty in 232/230, not incl. mass-discr. err

Ph blank for Pb run, in nanograms

U blank for U run, in nanograms

Th blank for Th run, in nanegrams i
233/236 of U-spiked aliguat enly if no SAM/SPK ratie)
% uncertainty in 233/23

not used for Pb-205 cpiked samples

| DEFINITIONS OF OUTPUT (PROCESSED-DATA) VARIABLES: ARRAY Red(I,I)
ARRAY Red(I,J); NUMERIC-FILE COLUMNY J, VISICALC COLUMN VCcel

[x>]
o~
>
=]

!
I Vlcol
; 1 L
12 D

SIGNIFICANCE )
Sample-weight (g) or, if one exists, gross-weight
(qrogs-nt 15 weight of total ground sample before splitting),
ppa



744 13 E  pm Th

796 1 4 F ppaPb

7% ! 6 pm comon-Pb

762 V& H anonoles Ph-206 per 3rsn )
768 ! 7 1 Raw {uncorrected) 2067204 of unsgiked~al1quot
774 L 8 I  Blank & discr.-cerrected canple 206/204
780 1% K * " 207/204
78 1L ' ) * " 2087204
792 ! 11 M Radiegenic Pb-206/U-238

798 ! 12 N Radiegenic Pb-207/U-235

804 ! 13 0  Radiogenic Pb-207/Pb-206

814 ! 14 P Radiegenic Pb-208/Th-232

816 1 15§  206/238 age (Ma)

g2 ! 16 R 287/23% ¢

g2 v 17 & 247206 "

g4 ! 18 T 208232

840 ! 19 U Me (2387204

846 ! 20 v Nu (235/204)

gz b 21 W 2327204

858 ! 22 X Zuncertainty in [U}

Bea ! 23 Y * [Thl

870 ! 24 2 . [Pb-204]

876 V25 AA b [Pu-206}

882 ! 26 4B . 286/244

geg ! 27 AC . 207/204

894 ! 28 AD . _208/204

900 ' 29 AE  Error-correlation for 206/204-207/204
906 ! 30 AF LU  2B4/204-208/204

M2 v 3 A6 Yuncertainty in radisgenic 206/238

78 1 2 M . . 207/235

24 1 B 4l ' ) . 27/204

930 ! 34 Al Error-correlation for 206/238-207/235
236 1 3 A Zuncertainty in radiogenic 208/232

942 ! 36 AL Yencertainty in Mu and Nu (238/204 & 235/204)
48 1 37 AN Zuncertaxntf in 232/204

934 ! 38 AN Error-correlation for &lpha-Mu

%4 ! 39 AD : Beta-Nu

%g% % A0 AP . Banma-232/204

978 ! VAR in a variable name indicates a variance, PVAR indicates z variznce in percent-squared, err usua

% 'lly indicates an absolute error, perr a X errer,

4 !

990 OPTION BASE 1 ) ) . ) ) ) .

996 CON /Labdatal/ Labdata$(25),Pbspike$(15],Uspikes[15],Thepikes(151,Pb205 _cpiked,Nixed_spike,Spike20ipg,Spi
ke?ﬂﬂgg,?bspk cvncggerr,Splkeb4,8p;ke67 Spiketg , . ' ,

1002 COM /Labdata2/ Spike a,§§1k9235p9,5 1ke£3§pg_perr,prke238235,5p1k9230pg,Sp1k9232238,Pbd15c,Pbdxsc_err,Ud
isc,Udisc_err,Thdisc,Thdisc_err Pbblank perr

10608 COM /Labdatal/ ﬁblank_ err,ThBlank_perr,Blanké4,Blank74,R1ank84,Blankéderr , Blank74err  BlankBderr ,Elankbd?
4_rho,Blank_64B4rhe, U233 spiked ) ‘

1014 COM™/Labdatad7 Splke233p% 5%1&9333%%_2?? Sg1k9239233,8 ike233236

1020 CON_/R=ad_labdat/ Ph208(A),Pb205(1 ,U23§( 1,U233(4),Th230(3} , Discr(6) Blanks(11) ,Ph2OB8L 151 P 2ASSI151,U
23581157,U23381151,Th2304 1151

1026 COK /Forw/ Proapti(lf)lBE],Respunse$(l7)[401,&59(1?),Range(i?,E),Hual{i?),Escspe

1032 COM /Print/ Printer sk

1038 COM /Ms/ Ms$(0:1)[15) )

1644 Hs§(0)-*:HP9121,700,0" ! Dyal single-sided 3.3° dick drive {left)

gkgg ps$(1)=':HP9121,788,1' b ' ooy {right)

056 |

1062 CON Raw(100,30),Rau0(100,30) ,Red(100,40), Tenp(30),Lr1$(13) 1401, Lr28(8)1400,Lr38(14) 1407, Lr4$(15) 401, LrSS
(1501400, Lrest 1711400 Raufilesl 15]

1068 COM Names$(100)1181,Table$[801, 1561801 Trialnane$(801,Nv(8)

1074 COM S1$1101,526110%,5381101,Phraws (8:19)1151, Have_sahspk

17 DIK In$l80]
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1086 | Dafault settings are for CRT eutput, keyheard data~entr93 Pb-208 spiked E-235 spiked,
1092 DAT? 8,1,0,0,0,0,0,203,973,205.974, 06,976,207‘9??,238,03?,L32.&38,.1a5125é—3,.934:5E-3,.04?4?55—3,137.88

1098 RESTORE 1092

1104 READ Printer,Crt,Datafile Pb205_spiked,U233_spiked5§ brd, Inithd i

1110 READ Au204,Au20b,AuZB?,Au?OB,Atut_u,Ath_th,LanbdaL3 LanhdaZdih, Lasbda232 Nat_uratie,Have sansph
1115 PRINTER IS CRT

1122 IF Labdata$="" THEN

1128 EALL Labdata(1)

1134 Transfer_labdat

1140 END IF

1146 !

1152 Choose:Clear

1158 PRINT TABXY(1,1);FNH$(PRDAT™);TAR(15); "rey. "&Revs$;TAR(S1);"K.R. Ludwig, U.5. Geol. Survey®

1164 PRINT TABXY(1,7);FNCenter$(*(asterisks indicate defaslt sptions) ¥

1170 PRINT TABXY(X,10§;FNCenter$(“PRESS "AFNH$("k9"3&" TO ENTER RAW DATA FROM THE “&FiUn${"KEYROARD"Y)

1176 PRINT TABXY(1,12);FNCenter$(" PRESS "&FNH$({"k4")4" TO ENTER RAW DATA FRON A "4FNUn$("DATAFILE™)&" *)
1182 PRINT TABXY(I& 14):"PRESS "&FNH$("CTRL 1*)&" TO LOAD & RUN "&FNH$(*ISOPLOT®)

1188 PRINT TABXY{1,3):"LABDATA file is *AFNH$(Labdata$)

1194 IF Pb205 spiked THEN

1200  IF U233 cpiked AND Have samspk THEN DISP FNH$("SPIKED WITH Pb-205/U-233/236/Th-230 - with SAM/SPK*):
1206 I UZSF spiked WD NOT Have sanspk THEN DISP FNHS CRSPIKED WITH Po-205/U-233/236/Th-230 - e SANSPKY)
lela I NOT 0233 spiked THEN DISP FNHR("SPIKED VITH Pb-205/0-235/Th-230");

1224 DISP FNHS("SPIKED WITH Pb-208"); ‘

1238 IF U233 spiked AND Have samspk THEN DISP FNHS(*AND U-233/U-236 - with SAH/SPK™)
123 I U3T spiked oKD NIT Rave sancpk THEN DISP TS C'AND U-233/U-238 - na SAN/SPK™)
1tz IF NOT 0233 spiked THEN DISP FRHSC*AND U-235°);

1254 TF Crt THEN DISP TAB{58) ;ENH$(*CRT IS OUTPUT DEVICE®)

1260 I Pripter THEN DISP TABISS);FAHS(*PRINTER 18 OUTPUT DEVICE")

1272 IF Crt=0 THEM ON KEY 5 LABEL *  USE CRT® GOTD Crt putput

1278 IF Crt=1 THEN ON KEY 5 LABEL * USE PRINTER® GOTO Finter_output

1284 ON KEY 9 LABEL *  KEYROARD® GOTD Keyboard

1290 ON KEY 4 LABEL *  DATAFILE" GOTO Datafile

129 O KEY 0 LABEL » CHANGE'PbO= CUTO Changephd

1302 ON KEY 1 LABEL " Pb-208 SPIXED" GDTD Pb_n08

1308 ON KEY 3 LABEL *  LABDATA® GOTO Call libdata

1314 ON KEY 7 LABEL * U-233 SPIKED* GOTO U233

1320 ON KEY 17 GOTD Samspk

1326 ON KEY 2 LABEL * U-235 SPIKED" GOTD U 235

1332 ON KEY & LABEL * Pb-205 SPIKED® GOTO Pb 205

1338 ON KEY 8 LAREL *  HELP® GOTO Call_helpl

1344 ON KED GOTO 1362

1350 KLabel :G0T0 1350

1362 K=FNGet_key
1368 OFF KB

1374 SELECT K

1380 CASE B ! CTRL-H
1386 Lall he%%lztﬁLL Helpt
1392 GOT0 Chsose

%g%g CASE 9 ! CTRL-T

1422 DISP “Loading "AFNH$("ISOPLOT™)&"..."
070 1446

1434 FOR I=0 7O 1
1440 LOAD "IS0PLOT &Ms$(1),1
NEXT I

1452 g;F ERROR
ear
14564 Bad_input("CAN’T FIND ISOPLOT DISK ON EITHER DRIVE...")
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1470  GOTO Choose
1476 CASE ELSE

14 Clank

1488 GOTO 1344
lg‘?g END SELECT

1506 Call labdata:CALL Labdata(0)
lglg GOT0 Choose

g%%% : ¥REROHEOHEE Tnput data frow the Kegboard #EEEEHEXREEEBEEERRENK

15336 Kegboard:1=1

1542 Kybrd=1

1548 OFF KEY

1554 OFF ¥BD

1360 OFF KNODB

1566 Clear

1572 FOR J=1 T0 30

1578 Raw(I,]}=0

1584 NEXT ]

1390 1F NOT Ph205 s 1ked THEN

1596 DATA SAMPLE " SAMPLE HEIGHT {granus),TOTAL-ALIQUOT WEIGHT (grams),"  (enter only if appropriate)
' Ph-NSPIEED Attt (grans)

{2hs Bﬁ}a ﬁg EgiﬁEbnﬁtiagﬂln(?E??ﬁ%$U6T§P§§§xBEL§ﬁE§9§R%g§§%§) Th-pTKE DEL TOERED. (5 heby R0 ™

1620 nqrq i 1f 60{ﬁf16°b b,0) i{ 3 ﬁ inne 1,1000,8,0,1,2,0,0,0,10,0,10,0,10
)))))I

1632 nzs ’ 1595
1638 REDIH Pron t$(13) ,Response$(13) ,Range(13,2) Use(13) ,Nyal(13)
1644  READ Pron?ti(*) Rispanses(¥),Range(¥) sk (¥}
1630 Forn(Lr1$ *
rHtN choose

e
1662 h@T Lrlg Responses$
1668 Trialname$=Response$(1)
1674 Naneitl)-Resgonseiil){l HIN(LEN(ResponEESil)) 18)1

1680  IF Name$( Nane$(1)=

1686 Raw(l, 1)*Nva1(3) ! sauple weight

1692 Rau(l 2)=Nval(5) ! total-al. weight

15698 Rau(l,3)=Rval(6) | Ph- unselked al. weight
1704 Raw(l,4)=Nval(7 ! Ph-spiked  al. weight
1710 IF RawlI,2)=0 THEN Raw(I,2)=Rawl1,3)+Raull,4

1716 Total uspxked*Q-Nual(?) ! Total-spiked for U/Th?
1722 Raw(I,5)=Nval(11) ! grams Ph-spike

1728 Rau(l 6)=Nval(12) l grans U-spike

1734 Rawll,7)=Nval(13) % ans Th-spike

;;:2 ELSE 1 cpiked with a mired Pb-205/U-235/Th-230 spike

DﬁTA Pb-205 SPIKED SAMPLE: ,*","",SAMPLE NAME,™",SAMPLE WEICHT {(grams),"",Pb-205 SPIKE DELIVERED {gr

s )
1752 D{\‘IR WH MW BB 'l’? I' [ ] '\
1758 DATA 0,5,3 8 b 0 -1 i b, 0 1E-9,10,0,0,8,10
1764 DATA 0,0,0,1,8,1,0,{ '
1790 RESTORE 174é
1776  REDIM Pronpti(a) Response${8) Rangel8,2),Use(8) ,Nyal(B)
1782  READ Pronyt$(*) kﬂspanaei(*) ﬁanqe(x) Use(x)
1788 FormiLrasio) 1)
1794 IF Escape THEN Choose
1800 HAT Lr2%= Responces$
1806  Trialname$=Response$(4)
1812 Naﬂei(l)-kesgonsei(l)tl HIN(LER(RE pense${4)),18)]
1818 IF Name$(I)="* THEN Name$(I)=*

1824  Raw(l,1)=Nval(é) ! sample weil ht
1830 Rau(l 3)=Nval(8) I spike weight

1836 Rawll, b)=Nval(8) I spike weight
1842 Rau(l 7¥=Nval(d) ! spika weight
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I!”l'ﬂ

errar®

1848 Raw(I,3)=0 ! Pb-unspiked aliquet
1854 Raw(I,2)=1 I Total aliquet
1860 Raw(I,4)=1 | Ph-spiked aliquot
1866 END IF
1872 !
1878 IF NOT szaﬁ sglked THEN
1884  IF Raw(l N
18?0 DATA 5b—U§SP§g§D ALIRUOT: 2867204 ,° Lerror
1896 DATA *® terror” ””g“ 206/208". "
1902 DATA »*,* Pb- -BLANK (nanu?rans) "y (ERRORS MUST BE P-S10MA)
1748 DATA ** Tun g9 99 w73 49w
1914 nmanﬁnekéx@éxhnuﬁmsz&a1maasw?zwqﬂmm%mmm&mmma
1920 Darta 0:0,1,1,0,1,1,6,1,{,0,1,000
1926 RESTORE isby’
1932 REDIM Prompt$(14) Response$(14), Range(lﬂ 2),Uset14) ,Nval {14}
1938 READ Prua§t$(*) Rﬂs?onse$(*) Range(*) lse *5
%ggg IF Rau(I )=0 TREN ne unsglked al1quot
P¥rY
1956 RESToRE ' 1954 n ’
1962 READ Pranpt&(i?) Respense$(d),Recponset(4) Respensed(h) Respense$(7),Responsed{i2), Use(3) ,Uze (4}, Us
elb) ,lUse(7) ,Usel12)
1968 END IF
1974 Forn(Lr3$(!) {.4)
1980 IF Escape R SﬁH(Nval) 6 THEN
1986 Raw(I,12)=,4841 Stateg*Kraﬁera tero-age 2067208
1992 Rauw(l, 13)=5 Fwith 5% uncertainty
1998 ELSE
2004 KAT Lr34= Recponse$ .
2010 Raw(I,B8)=Nval(3) ! unspzked 206/204
2016 Rawll, 9)=Nyal(4) ! Yer
2022 Rau(I 10)=Nva] {4} ’ unspzkﬂd 26/207
2028 Rau(l 11) Nval(7) ! Zer
2034 Rau(I 12)=Nval(9) | unspxked 286/208
2040 Raw(l, 13)=Nval(10) ! Zerr
2046 Rau(I 24)=Nval(12) | Pb blank
2052 END IF
2058 END IF

2064 END IF
2070

terrer®,™™," 20672070, terpor®,tt,"
Zerpor",®t. " Ph- BLQNK (ndnograﬂq}“
(enter if knnun5 e n n

IR NARIES it 0, 1600 00,4 1¢- d,xaé 0,1860,0,0,0,1E9

e%?on e‘( f #ange(lS 2),Use(15) Nval(15)

%EAD Response$(3) ,Response$(4) Response$ () Response$(7) ,Fparasn Helper

En %EQD Use(12),Use(13),Prompt$(12) ,Prompté(13),Recponcet{12},Responsed (13}, Fparan, Helper

! Pb-blank already assigned

507 1F Raul1 ,5) THEN
2082 DATA * Pb-SPIKED ALIRUOT:
2088 DATA * 2067204,
g errs
2094 DATA *», °ea/°us' »
2000 DATA "= »» (enter if knoun)
2106 DATA 0, 6 Lt ﬁ 4
2112 DATA 0,0 i 1 RRARKEE
2118 REDIM #roapti(f
2124 Phspiked ratios:RESTIR
2138 READ Pronptt(*) Resgfnses(*) ,Rangel¥) Use(¥)
2136 H%NSg
2142 DATA vr LT3
2148 RESTOR
2154
2150
2166 DATA 0,0,%",*","" " 4,5
2172 RESTORE B1sb
2178
2184
2190 IF Raw(I,24) THEN
29  Use(15)=9
2202 Proempté{is)=""
2208 Raspense$(15)=""
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2214 END IF
2220 FormfLr4$(*) Fparan,Helper)
2236 IF Escape AND NOT Ph2U5 spiked THEN Choose
2232 IF Escape AND Pb205 _spiked THEN Udata
2238 MAT Lr4%= Response$
2244 Rawll, 14)=Nyal(3) I 2067204
22350 Rau(l 15)=Nval({4} t Yerr
2256  Rawll, T16)=Nval (6) P 206/207
2262 Raw(I 17)=8val(7) ! ferr
2268  Raw(l, '18)=Nyal(9) ! °ﬂ&x208
2”74 Rau(l 19)=Nval (1D} | Yer

2280 IF Rau(l 24)=0 THEN Rau(I,Eé) =Nval{15) ! Pb blank
2286 IF Pb215’ spiked THEN
2292 Raw(1,8)= Nval(lE) b 206/205
2298 Engu(;,9)—Nval(13) P Xerr

2318 IF Raw(1,10)=0 AND Raw(I,1&)=0 THEN
Clunk

2322 Bad input{"MUST HAVE AT LEAST ONE 206/207 VALUE®)
2328 B GDgP Choose

2348 IF Raw(I,8)=0 AND Raw(l,14)=0 THEN Raw(I,14)=18.8 ! default valve for blanks
2346 ¥ Rau(I 18)=0 THIN

Clunk
2358 Bad input{"MUST HAVE A SPIXKED-ALIQUOT 206/208 VALUE™)
2364 EN%O}P Phspikad raties

END IF
Z%BZ END IF
;393 Udata: Ir Rau(Iﬁb) OR Raw(I,7) THEN

ngrn U-SPIRED ALIQUOT:'®,**," 2332367, terror®, ", 233/218",*
2406 DATA * U-SPIKED ALIQUOT: *,** RARARLN 38/235 tarror®

2412 DATA * U-SPIKED ALIQUOT: *)*=) v walsn’s SAhPL£~23B/SPiKE~°33‘ ] terrort

2418 DATA ", 232/230" ) ferror®

2424 DATA * 'U- BLANK (nanograns)“ » . Th-BLANK (nanograna)' *® (ERRORS MUST BE 2-51GMA)
2430 DATA "*,**,0,00 7,2,

2434 nmnemmeﬁei@niwsobﬁ?iwu1Munanmsow%aaammsnﬂnc
2482 DATA 0,0,0,0,0,1,1,0,1,1,08,1,1,0,0 t Use for 235-cpkd or 243w sam/spk

2448 DATA 0,8,1,1,0,1,1,10, { L0118, ’ se for L33~s?kd w/e san/spk ratio

2454  REDIN Prompté({5] Recponsed({s] Rz if(15 ,2),Use 159, Nval (15)

2460 IF NOT U233 spiked THEN REGTORE 240

2466 IF U233 spiked AND Have sawspk THEN RESTORE 2412

2472 IF U233'sp1ked AND NOT Rave_samspk THEM REGTORE 2400

FOR J=1
2490 READ Pronpt&(J)
NEXT 7

2382  RESTORE 2418

2308 FOR I=8 10 13

2514 REAY Prompt$(J)
NEXT J

2532 READ Responses(¥),Range(¥)
2538 IF NOT U233 splked OR Have_samspk THEN RESTORE 2442
2944  IF NOT U233 spiked OR Have _samspk THEN
2550 Rasponse$id)=""
2536 Resgonce$(4)-”'
END I

2368  1F U233 spiked AND NOT Have_samspk THEN RESTORE 2448
2374  READ Use

2380 IF U233 s 1ked THEN

2586 Halper=B+(NOT Have_samspk)

2992 ELSE



2578 He%ger=7

2616 Forn(LrSﬁ(*) 1,Helper)
2622 TF NOT Escape AND SUM(Nval) THEN
2628 MAT Lr5%= Response$
2634 IF U233 sgxked ﬁND NOT Have_samspk THEN
2640 Raw(l;27)=Nval(3)
2646 Rau(I,Ze) =Nval (4)
END TF

2638 Raw(I,20)=Nvallb) ! 238/235 or SAM/SPK er 233/238
2bb4 au(I 21) Nvall?) | Zerror

2670 Rawl(l, '22)=Nval(9) | 232/730

2b76 Raw(l 23)=Nyal(10) | Zerpor

2682 Raw(l, 24)'Nval(12) 1 U blank

2688 Rau(l 26)=Nval(13) | Th blank

2b END IF
2;33 END TF
°;§; ég1%fg(l ,0) AND Raw(I,20) AND Raw(I,5) AND (Raw(I,8) OR Raw(I,14)) THEN GOSUR Inputpht

2724 1
2730 In gtgbﬁ‘ ! Enter initial-Ph raties for age-calculations

2736 DATA * INITIAL-Pb ISOTOPE RATIOS: *,*(Errdrs are absolute, met %)",*","  206/204%," error®
i 207/204% ereer®
nwwh-' 2087204 * errer™,™,"  206/204 - 207/204%,*  errar-correlation”,”,{Stacey

Kraners Model-A 57)1
2743 DATP L 1] Il L] .18 | ] L 1) I15 b:]" Ial "% I'IS l I " HE WM R I e on
2754 DATA 0,5,000,0,0,9, 153 n {eale,0,9, 1&4 1ed 0, n 25 1£4 0,3E350,0,000,M401,8,0,-1,-1,0,8
2760 DATA 0 aBs '1,1,0,1,1,0,1,1,0,0,1,0,1,0
2766 RESTORE 2738’
2772 REDIM Prompt${17) Recponses${17), Ranie(17,2) Usel17),Hval(1])
27§§ READ Prompt$ (%), Respensei(*) ,Range(¥) Use (¥}

2790 Forn(Lrb$(*) 16,10)
27% ON ERROR coTh 2692
2802 Init t= UAL(Responfe$(16))
2808 OFF ERROR
2814 IF Init )-1000 AND Init t{5000 THEN ! Use 5-K valuec for initial-Ph
2820 CALL Stacey kramors(Init_t,Inité4, Inxt;4 Initd4)
2826 Response$ (A)=VAL$(InitbAT
2832 Respense$(5)="0"
2838 Response$(7)=VAL$(Init74)
2844  Respense$(B)="0"
2830 Respnnseﬁ(18)“VAL$(!n1184)
2836  Raspoense$(il)="{*
2862  Recponse${i4)="p"
2868  Response$(16)="{("tVAL#{Init_)&"3"
2874 END 1
2330 G0o 2770
2892 OFF ERROR
2898 IF NOT Eacape AND SUM(Nval) THEN
2704  MAT Lrbs= es?onse$
2910 Initb4=Nval(4
2916 Initbderr=Nval(3)
2922 Init74=Nval(7)
2928 Init74err=Nval(B)
2934 InitBA=Nval(1()
2740 InitBderr=Nval (11}
2946  Inith474 rhe=Nyal{1d}
235§£%m0 B,0,0,0
I.\J
2954 Rssrunt 29*



2970  READ Inité4,Initbderr,Init74,Init74err,InitB4,InitB4err, Initéd74_rho
2976 END IF

2782 RETURN

2988 !

2994 |

%g%g ; Eeteereeaiene Printout Raw Data for This Sanple ®MMERmrskekEiikdiss

3012 Go:IF Pb205 spiked AND Raw(I,5)=0 AND NOT Kybrd THEN

3018 PRINT USING *2/,K,2/*; "saxkx¥ HUST HAVE A SPIKE-WEIGHT DEFINED FOR SAKPLE "Aame$(D)A" meexsx®

3024  GOTO Done

3030 END IF

3036 Ppmpb=l

3042 Ppm=0

3048 Ppmth=

3054 IF Kybrd THEN CALL Clear

3060 MAT Pbraws= (" ——*)

3066 FOR J=8 T0 19

3072 1F Raw(I,T) THEN Pbraw$(J)=VAL$(Raw(I,T))

3078 NEXT J

3084 IF Printer THEN

3090 PRINTER IS CRT .

3096 PRINT VAL${I&A": “iTrialnane$

3102 DISP "Now reducing data for “"4FNUn$(Trialname$dt"...”

3108 PRINTER IS 701

3114  PRINT CHR${27)4°Ak0S® ! 80 characterc/line

3120 PRINT RPTS(*-*,80)

3126 END IF

3132 PRINT USING °K,3X,K, /" "SAMPLE:® Trizlnanc$

3138 IF Raw(l,8)+Raw(l, 10)+Rau(l, 12} +Rau(],16)4Rau(T, 18) THEN PRINT USING *114,K,8%,%,8X,K";"206/204  Yerr*,®

6/200 Yerr®) "2/208 ' Terr*

3144 IF Printer THEN PRINT

3150 IF NOT Pb205 spiked THEN

3156 IF Raw(I,87 AND Raw(I 10) THEN

3162 PRINT PUNSPKD*:TAB(12):Pbraw$(B);TAR(22);Pbraws(9);TAR(34) ;Pbraws(10) ;TAB(44) ;Pbraus(11) ;TAR(54) ;Pbra
w$(12) ;TAB(bS) ;Phraws (13

3168 END IF

3174 END IF

3180 IF (Pb20S_spiked AND Raw(I,14) AND Raw(I,16)) OR (NOT Pb20S_spiked AND Raw(I,1B)) THEN PRINT *SPIKED"

3186 IF Pb205 spiked AND Raw(l,14) aND Raw(I,is) THEM

3192 * PRINT TAB(12):Pbraws{14];TAB(22) ;Pbraus(15); TAR(34) ;Pbraus(16); TAR(44) ;Pbraws(17) ; TAR(SA) ;Pbraws (18);TA
B(bb) ;Pbraus(in)

3198 END IF

3204 IF NOT Pb20S sgiked AND Raw(I,18) THEN

3210 PRINT TAB(T2) :Pbraw$(14);TAB(22) ;Pbraws{15);TAB(34) ;Pbraus(15) ; TAB(A4) ;Phraus(17) ;TAB(S6) ;Phraws (18) ;70
B{th) ;Pbraws (1)

3216 END IF

3222 IF Raw(1,5) THEN ‘

3228 PRINT SPIKE®;TAB(10);5piked;TAB(I2) ;5pikes7;TAR(SA) ;SpiketB

3334 IF Printer THEN PRINT

240 END IF

3246 IF Pb20S_spiked THEN .

3252 PRINT "SPIKED-SAMPLE 204/205 =";Raw(l,8);FNEr$(Raw(1,9)),"SPIKE 266/205 =*;5pikess

3258  IF Printer THEN PRINT

3264 END IF

3270 INAGE "BLANK: 6/2=" DD.3D,"+/-*,D.DD,5X,*7/4=" DD.3D, *+/-*,D.DD 5X *B/4=",0D.3D,*/-" 0.0

3275 INAGE 3D.5D," G *,10h,* spiked, B*,D.BDE* +/-%D0.DD, "% moles ¥,3b,"/5°

3282 IF Raw(I,5) THEN

3268 PRINT‘ﬂSING 3270:Blankb4 Blankbderr ,Blank74,Blank74err BlankB4,RlankB4err

3294 IF Printer THEN PRINT

3300 END IF

3306 51$=Pbspikes

3312 IF Ph205_spiked THEN

3318 524=Pbspikes

3324 §34=Pbspikes



3330 ELSE
3336 51%=Pbpikes

3342 SB=ThaNs

348 S2%=Uspikes

3354 END_IF

3260 IF Raw(l,5)+Raw(l,6)+Raw(1,B)=0 THEN

3366  Bad input(™sxxxk MUST BE SPIKED FOR AT LEAST ONE OF Pb OR U SPIKES wexxx®)
3372 GOT0 Done

3378 END IF

3384 TF Raw(I,5) AND NOT Pb205_cpiked THEN PRINT USING 3276:Rawll,5),S1%,Spike208pg,Phspk_conc_perr,208
3390 IF Raw(I;5) AND Ph205 sgxied THEN PRINT USING 3276:Rawt1,5),51% Sgiﬁe 9533 Phspk cant_per 205
339 IF Raw(I;b) AND NOT U733 cpiked THEN PRINT USING 2276:Raw(1),82 Spike Spa, SpTke235pq_perr., 235
3402 1F Raw(I,6) AND U233 spiked THEN PRINT USING 32?6;Rauil,6) §2$,5 ike BBpg)Sgiﬁegszpq_perr,QSZ
%%%% %F Raw(I,7) THEN PRIRT USING 3276;Rau(1,7),S3$,Sp1ke238pg,§pike2 bpg_perr, 230

3420 IF Pb205 spiked OR (Raw(I,1){)1 OR Raw(I,2)(31 OR Raw(I,3) OR Raw(I,4){)1) THEN
3426 TF NOT'Ph205 spiled THEN

3432 IF Printer "THEN PRINT

%2%3 EIEEIRT TAB(A) 5 "SAMPLE WT.";TAB(21);"TOTAL-AL."; TAR(34) ; "Ph-UNSPKD AL.";TAR(S1);*Pb-GPKD AL."
3450 IF Printer THEN PRINT

3456 PRINT "SAMPLE WEIGHT = *;

3462 END IF

3468 IF NOT Pb20S spiked THEN PRINT TAB(4):Raw(I,1);TAR(21);Raw(I,2);TAR(IS) ;Raw(1,3); TAR(SL) ;Rautl,4)
3474 IF Ph205 spiked THEN PRINT Raw(I,1)%1400;" nilligrans®

3480 END IF

3486 ¢

3492 PRINT RPTS("*-",80)

3498 IF Raw(I,1)+Raw(1,B)=§ THEN

3504 Bad input(‘????? NO SAMPLE-WEIGHT FOR THIS SAMPLE 27771")

3518 GOTD Done

3316 END IF

3522 TF Raw(I,B)=0 AND (Raw(I,2)=0 OR Raw(l.4)=0) THEN

3328 Bad_input{"xmk#x NEED QALUES FOR TOTAL AND SPIKED ALIQUOT-WEIGHTS wwxs")

3534 _ GOTO Done

3540 END IF

3546 !

e !

%gg% § Febeeteteeeeneieek Start Calculations for this Sample SHEMOHRRXEREE

3570 Start_calc:Phspkd_al equiv=Raw(I,4)#Raw(l,1)/Rawl(l,2} ! grass of selid-sawple eqeivalent in Pb-spiked al

1qeet
3576 IF Raw(1,8)=0 AND (Raw(I,5)=0 OR (Pb2LS, spiked=D)¥(Rsw(I,12)=0) AND Rsw(1,18)=0)) OR (Pb20S_spiked AND R
) a(1,8)=0) THEN U_th_cinc

3588 FOR J=1 10 40 ! zere the appropriate row in Redli,])
3594  Red(1,7)=0

3600 NEXT J

3606 IF NOT Pb205_spiked THEN ! Raw 206/204

3612 Red(l,7)=Rau(l,B)

3618 ELSE

3624  Red{I,?)=Raw(I,14)

3630 END TF

3635 Red(I,)=Raw(I,1) ! cample-weight

1642 Blankbdperr=100%Blankblerr/Blanks4

3648 Blank74perr=100#Blank74err/Rlank74

3634 BlankBiperr=100%Blank8derr/BlankBd

3660 Initbdperr=100%Initbderr/{Initbd+(Initba=0))
3666 Init74perr=100%Init74err /{Init74+{Init74=0))
%%;% IqltBQperr=10B*Ini184err/(1n1t84+(Init84=0))

3684 | Test to see if Pb-data should be reduced using 206/208 ratios only, or with both 206/207 & 206/208 rat
ies
36906 IF NOT Pb285 spiked AND ABS(Raw(l,10)-Raw(I,16})(2%SQR(2#Phdisc_err*2+(Rawll, 11)¥Rawll, 10032+ RaulI 17)%

Rawll, 18))72)/100 THEN
3696 Phs8_only=1

o~



3702 ELE

3708 PhéB_enly=0

3714 END IF

37’& IF Raw(I,16)=0 OR Raw(l,8){22 THEN Pb&B_anly=t

3736 ) If either 206/204(22'or the difference between the unspiked &/7 & cpiked 6/7 is net ctatistically sign
ificant, use only the 6/8 raties

3732 TF Raw(1,8)=0 OR Raw(l,10)=0 THEN
Noconp‘

3744 ELSE

3750 Necomp=0

%;5% END IF

3768 ' (OO Correct Ph-isotope raties for mass-discrimination INNIND)

3774 1F Ph205 . Spiked THEN P

3780 Dccorr_spkdbS=Raw(I,B)*{1+Phdisc/100)

3786 ELSE

3792 Decore_unspbd=Raw(l,B)%{1+2#Pbdisc/100)

3798 END TF

36804 Dccorr_unspb7=Raw(l,10)%{1-Phdisc/100)

3810 IF Rawll,B) AND Rawl1,10) THEN

3816  Dccorr unsp68 Raull, 12)%(1-24Pbdisc/100)

3822 ELSE

3828  Decorr _unspbB8=Raw(l,12)

3834 END IF

3840 IF Raw(I,5) THEN GOTD 3916

3846 !

3B ! onlg Pb-conp data so just correct for wass-discr,
3858 Red(I,8)=Dccorr wnsph

3864 Red(I, ,26)=DROUND(S (Rau(I 9)"2+4¥Phdicc err®2),3

3870 Red (I, 7)=DROUND (SGR (Raw(1,9)* 2+Raw(I, 11)“2+?*P6d15c ernr*2),3)
3876 Red(I,28)=DROUND(SQR(Rau(I, 9)‘°+Rau(1 113)*2+16¥PhdisC err‘E) k)
3882 Rﬂd(l 29) (Raw(I, 9)*2 +64Phdisc err*E)/(Red(I 26)%Red(1,27))
3888 Red(I,30)= (RawlI, 9)*2+8Phdisc err‘E)/(Red(I 26)#Red(1, ;28))
3894 Pvar _L 740

3908 !

3906 Decorr_cpkdb8=Raw(],18)%{1-2#Phdisc/100)

3912 Decorr” spkdba=Ran(l 14)*(1+2*Pbd15c/100

%gle Decorr opkdb7=Raw(I, 16)%(1-Phdisc/100)

3930 ' CCLCLLL( Caloulate blank and 5g1ke raties & abundances YIMNNHNN

3936 Blankb7=Blankb4/Blank74 | Blank-Pb 6/7, /B, amount in nanograms

3942 Blank68-Flankb4/BlankB4

3948 Pbblank _ng=Raw(I,24) . )

3954 Phunsp al equ1v-§au(1 I #Raw(l,1)%(Rawl],ByeRaw(l, 10)%Raw(I,12) (20 /Rawt],2) ! equivalent selid-sample
Tans, tar Ph-unspiked allqunt

3950 Blank ﬂf°54-t/ 1+Blank64+Blank7 +BlankB4) ! Mele-fraction 204 in Pb blank

3966 IF Inithd=0 THE ! Male-fractisn 204 For “comman-Ph®

3972 CEb_nf284 Blank_nfEBA

3978 ELS ) ) ‘

%3%3 Ehgp%rnf204=i/(Inxt6€+1n1t74+1n1t84+1)

3996 Atut blank b={Aw2B4+Aw206%R1 anko4+AW207%B1ank74+Au208%EankBA) /(1 +R1anke4+Blank74+81ankB4) | atomic we

1? lank-Pb
4002 IF n1t64
4008  Atut_cpb= (Au234+¢u206*In1t64+Au207*In1t/4+hu208*1n1184)/(1+In1t64+1n1t74+1n1184)

4014 ELSE
4020 ktwt _cpb=Atut_blankpb

o on
4038 Pbcalc:Blank204=Phblank ng*Blank nf204/ftut blankph/1.E49 | Heles blank-204
4044 Blank206=Blankt4%Blank204 T Moles blank 206,207,208

4050 Blank207=Blank206/Rlanké?
4036 Blank208=BElank206/BlankéB
4062 IF Pb20S_spiked THEM Calc_205spkd_al



4068 !

4074 1 (CQUCA(C TPb] calcelation for Pb-208 or Ph-206 spiked ali%unt nonn
4080 Bpjk9288=5p;keasagg*ﬂau(l,5) ! Moles spike 208,236,207,20

4084 Spike206=5pike20BxSpikesd

4092 Spike207=Spike2d6/8pi keb?

4098 Spike204=5pike20b/Spikebd

4104 Corrb4=Dccorr_unspbd P Trial blank-cerr. 6/4,6/7,6/8 of sample
4110 Corrb7=Decorr”unsph?

16 Curr68=bccorr_unsg68
z%g% Iﬁ Raw(I,B)=070OR Raw{I,10)=0 OR Pb&8_only=1 THEW Pb_2046208_anly

4134 !

zgzg REp&é%( Calculate IPbI uysing both 286/207 and 206/208 of both Pb-spiked & Ph-unspiked aliguets 33330}

182 Nunerr(Digggstspkdﬁg*SpikeEG7~Spik2206)/(I~Dccnrr_spkd&?lCarrb?)«(Dccorr_spﬁd&S*Spike288~Spike2¥6}1{1~b
cerr_s orr

4158 D%?gng( ccorr_spkdaB/BlankéB-1)/{1-Decorr_spkdb8/CorrbB)-(Docerr_spkdb7/Blanké?-1)/{1~Becarr_spkdb7/Car
r

4164 Pbspkd_blank206=Nuser/Denon ! Melec blank-206 in cpiked-aliguet reguired to explain the difference in
unspiked & spiked 286/207 raties

4170 Pb206_compal=(Dccorr_cpkdbB¥{Pbspkd blank206/RlanksB+Spike208)-Spike206-Fhspkd _blank204)/(1-Decarr_spkd
68/Corr6B)#Phunsp al equiv/Phspkd aI_equiv

4176 ! moles cample Pb-2067in Ph-unspiked aliguot

4182 Testb4=Corrbd

4188  GOSUB Subtract blank _

4 IF Corrb4{d THEN Blank tas_hlyh

i%%% QRTIL ABS(Corrba~Tectbd) (Testtd/1, E49 ! 5/4 Convergence?

4212 Ng blnk_pbs%kd=atut blankpb*l E+?¥Pbspkd_blank20t/Blankb4/Blank_sf264 ! Ng_blnk_Pbspkd is nancgrass blan
k-Pb in Pb-spiked aliquat

4218 GOTO Pberrors

4224 1

4220 Sebtract blank: ! Remeve blank-Pb contribution to observed rati

4236 Corrb4=PB206_compal/((Pb20b_conpaltBlank206)/Decorr_unspbd-Blank2i4)

4242 Corrb7-Pb206 compal/((Pb206 compal+Blank206)/Decarr _unspb7-Rlank207)

4248 Corr68=Pb206"conpal/{ (Pb206"compal+Blank2d6) /Decorr_unsptB-Elank208)

i e

zggg %&ant_too_hiqh:PRINT USING */,K,/";"%x% Ph-RLANK MUST BE (“&VAL$(DROUND(Raw(I,24),3)}4" nb ##x®
"

4278 Pbblank ng=Pbblank ng}2/3 ! Reduce blank-amount by 1/3
4284 Raw(I,Z4)=Raw(1,247%2/3

290 G010 fhealc
4302 Pb_ 206208 _enly: I {{{{ Calculate [Pb] using only 204/208 ratiss 1))

4308 IF Nocomp AND Raw(I,12)=0 THEN

4314 PRINT USING '/,K,},/';'**** ESTINATED UNSPIKED 206/208 MUST BE ENTERED sexx®
4320 Clusk

4326  GOTO Done

4332 END IF

4338 IF Nocon% THEN
4344 Raw(I,9)=Rawll,15)
4350 Rawll,11)=Rawtf,17)
4356 END IF

35
4362 Corrb8-RB5(Drcorr_unspbl) ] . ) ) ) )
4368 1 Pb20b compal-EStimated meles of sample 206 in Pb-unspiked aliquet (er spiked aliquet if there is no un
i Ispxked’ahquot)

4380 REPEAT

4386 Pb206 co al=(Pbunsgma1_equiu/Pbspkd_al equivt{Pbunsp_el_equiv=0))%{Dccorr_spkdhB*(5pike2fB+Rlank20B)-5
ike2D6-Blank206) /(1=DcTorr_spkdb8/CorrE8)

4392 TestbB=Corrél

4398 IF Nocomp THEN 444b

4404 !

4410 GOSUB Subtract_blank

pues
~0
S

03



4386 Pb2Gb6 com al=(Pb0nf§ al_equiv/Phepkd_al e?01v>(Pbunsp al_equiv=0))¥(Dccorr_spkdéBr{Gpike?08+Blank208)-5
ike2B6-Blank206)/(1=-DcCorr_spkdbB/Corrh8

4392 TestbB=Corrt8

4398 IF Necomp THEN 4444

4404 1

4410 GOSUB Subtract blan
431% UNTIL ABS(Test&B?Corr68~1)(1/I E+? 1 Convergence tect on &/8

4428 IF Corrbd(=0 THEN Elank_teo_high

:4%3 GOTO Pberrors

4446 Corrb7:Pb206 coapal/((PbEﬁb canpai*Blank°06+Sp1ke 08)/Dccorr_spkdb7-Blank207-Spike2d?) ! Corrected saw
ple 206/207 (ne Pb- unsg data)

4452 Eo%:ﬁ#=?b206_conpal/((?b Bo_compal+Blank206+Spike206)/Decorr_spkdbd-Blank204-Spike204) ! sane fer 206/

4458 GOTU 4428
4464

474 Calc 205spkd_a ! calcylate [Ph] for Pb-2035 spiked aliquet

4476 San IeBﬂb-ngkeBBSpgikau(I y9b 1 Pb-203 spiked concentration calculatien - [206) in Phspiked-al

4482 Pb206_compali=SampleZla*(Dccorr sgkd&ﬁ Spikebd)-Blank206

4488 EogrﬁB‘Pb 06_compal/(Sample206% (Dccorr _spkdS/Decorr_spkdeB-Spikebd/Spikes8)-Blank208) ! BLANK-CORR &/

4494 Corrb7-Pb206_conpal/ (Sample20t*{Decorr spkdéS/Docorr _spkdb?-SpiketS/Spikes7)-Blank207) L T4
4500 Cosr&4=?b206_conpal/(SanpleBﬂ&*(Dccorr spkdbd/Decare _spkdbd-SpikedS/Spikedd)-Blank204) | Y

4306 IF Corrb4(=0 THEN Blank teo hxg

4512 Pvﬁr 206‘(Dccorr ] kd64¥Sau 1ec06/Pb206_conpal*Raw(l,?))*2+(Rlank206/Pb206_compal®Phblank perr}*2+Pbspk
errt2 b-206 concentration

4518 Rau(l )=Raw(l 14)

4524 Raw(I)11)=Rau(}, 17)

4%%0 RawlI, 13)= Rau(I 19

4342 l (L Ervor & error-correlation calculation fer Pb ratios & cencentratiens M3}
4548 Pherrors:D=Elank206/Pb206 cnnf al

4554 F=Blank207%Corr67/Ph204 compa

4360 E=Blank204%Corr64/Ph206 compal

4366 G=B1lank208%Corrb8/Pb206 conpal

4372 | D=blank-206/sample-06 E=blank-204/5ample-204
4578 ! F=blank-207/sample-207 &= bl«nk-’ﬁﬁ/s&ﬁple-“ﬁ
4584 Pvar _spkdb8=Raw(I,13) *2+4xPbdisc_err*2 VAR of aplked 6/8

4590 Pyar “unspkdbB=Raull 1) 2Rt eret2 ! unspiked *

4594 IF PB205 spiked SR BT d6e

4602 Total208% 1ke203+Blank°ﬂ

4608 TotalbB=(Snike2B6+Blank206)/Total 208

4614 Var_blank206={.01#Pbblank perr¥Blank206)%2 ! VAR of blank 206 amou

4620 Var blanké8={{(Blankéderr ankb4)“2+(Blank84errfﬁlank84)“2~2*Blank6484 rho*Blankbderr /Bl anktdxBlankB4ers/
BETankB4)#Blankb8*2 | VAR of blank 206/208

4626 Vb ((CorrbB-Totalt8)¥Dccorr_spkdé8/ ({Corr&8-Decorr_spkdéB)#(Decorr_spkdbf~Totals8)))*2xPuar_spkdbf+({Drcor
r_spkdb8/(Corrb8-Decorr _spkdbB))*2#Pvar_inspkdéd™

4632 ) Ub is [206) VARX, neot 1ncludan contr, from blank-Pb or Spike uncertainties

3638 A=(Corr48/(Corré8-Dicorr spkdé8))

4644 Vb= 0% {Var_blank206/TotalZl 2+(Blank”ﬁ&/Tetal°08“"/ﬂlanka)‘°*(Uar _blank206+Blank204"2#Var blanksB))¥1600
0/Pb204_conpal*Spika208*2

4656 1 Vb is [2061 VARY contrlbutxon from blank-Pb uncertzinties

4656 Pvar_206=Va+Vb+Pbspk_conc perr 2 1 UARY of Pb-206 cencentratien )
4562 Vba-Rau(1,9)%2 ! af rav 6/4 (uncorr. for blank or discriminatien)
4668 V47= Rau(I 11142 ! »

4674 y68-Raull 13)‘° ! v &/S

4688 Pvar b4= (i+E)‘°*064+(ElBlank64perr)“°+(D E)“E*Pvar 206+((E-D)*Pbblank_perr)*2+{(242%E)¥Phdisc_err)®2 !
A blank & discrim.-cerr, sang
4686 A'(1+E)‘°*064+(1+F)‘2*06?+((F—E)*B1 64 err)‘°+(F*Blank74 err) “2+(F-E)*2¥Pvar 204
4692 Pvar 74'A*((E—F);Pbgéank_perr)“E 2*F#(F- )*Blank64"4 _rhoxBlankédperr#Blank74perr +( (3+28E+F) xPhdisc err)®2
b ditte, 207/204



4678 A=(14E) 23064+ (14G) * 28068+ ((E- G»*Blankb#gerr)“2+(F*Blank84perr)‘2+(E )~ 2%Pyar 206
4704 Pvag 84'A+§(E*G)*;%25%g§ perr)*2-2¥C¥(G-E) ¥BlankéAperr#BlankBAperr#Blankb4B4_rfie+( (A42%E+2%C)¥Phdisc_err)
itty
4714 A= (14E)* 28064~ E*(F-E)*Blank&dperr“2+(D~E)*(F E)¥Puar 2064(E-D)¥(E-F)¥Pbblank_perr*2
4716 Rho_betaalpha=(A+(3+2%E+F ) ¥ (242#E)%Phd isc_err*2+EXF¥Blankb474_rho#Blankbdperr¥Blank74perr )/5GR(Puar_b4¥Py
st _74)1 Rho for true cample 207/204-2067204
4722 A=(13E)*2¥V64+E*(E-G) *Blankbdperr *2+(D-E) % (G- E)!Pvar 206+(D-E)# (G-E)xPhblank perrt2
4728 hayqanmg:}pha =(AH{2+2%E )R (44 25E+2%C) ¥Pbdisc_erp* +E*G*Blank64perr*Blank84peﬂr*833nk6484 rhe)/SER{Pvar_84

4;%3 Hg%eipg'Enb Zb206 compal/FNAliq(Pbunsp_al_equiv,Pbspkd_al _equiv) | moles 206 per gran
4746 Pb ranspger ran=Aw2B6XP+Aw2074P /Corr 67+0u20BXP/Corr68+Au 04%P /Corrbd
4752 Cp ppn=htu _Cph¥1 E+6¥Ph206_compal/(Cpb_nf204xCorrb4%FNALiq{Phunsp_al_equiv,Phopkd_al _equiv)) ! ppos con

4758 Puar 67-Puar b4+Pyar 74-2¥Rho hetaalgha*SQR(Pvar 64¥Pyar _74) U &/7 VARY
4764 Pvar 68=Pvar 64+Pvar B4-2¥Rho_ aanaa ba*SQR(Puar b4wyar B4) ! 6/8 VARL
4770 Red(I,26)=DROUND(SARTPvar_&4); 6/4 err, tn 3 r1qn1f figs

4776 Rad(I 27)-DRBU&D(SQR(Pvar 74) 3) 7

4782 Red(1,28) =DROUND(SGR(Pvar_B84), 3 ! Biﬁ oo '

4788 Rad(I,29)=Rhe betaalgha ! Error-:orrelstlon between 6/4 & 7/4
4794 Red(1,25)=DROOND(SAR{Pvar_206) .3) 1 12061 err, to 3 sxgnlf. figs

4800 Rad(I,24)=DROUND(SER{Pvar_ 206+§var 64),3) Pditto [ err

4806 Red 0)=Rhe gammaalpha ~ ! Errer- correlation hetween 6/4 & 8/4
E+6*P5qrana_yerqras \

! ppa

)—Carr64 ! Blank- & discrimination-corrected 206/204

483& Red }=DROUND(Cpb_ppm,4) ipn comnon-Ph, rounded to 4 51gn1P figs

4836 Red(] 9)'Curr64/Corrb ! Blank & discrxnlnatxun ~corrected 207/204

4842 Red{I,10)=Corr64/Corrs8 ! ditte, 206/208

4848 Red(I, 16)=1, E+9*Hnlesgg 206 ! nanomoles Pb-206 per gram

4854 Print pb:PRINT TAB(9);"Pb- Unsglked fliguet, Ccrre:ted for *;VALS(DROUND(Raw(1,24),2));"+/-";VALS (DROUND(,
01%Pbblank perr*Raw(I 24),2));" b Pb-Blan

4860 PRINT TAR(1SY:"and *:VALS(PRdisc);™+/-"; vALi(ﬁbdxsc _err);” 3/a.n.u, Hass-Discrimination”

4866 IF Printer THEN PRINY

4872 PRINT " 20&/207' TAB(18) *206/208" ; TAB(32) 5 "206/204° : TAR(47) ; "207/204" ; TAB(62) ; "208/204"

4878 PRINT TAB(2);DROUND(Corr6?,5) TAB(17) ;DROUND(Core 68, 55 ; THR (31 ) ;DROUND(REA(,3) ,§) ;TR (46) ;DROUND (Red (1,9)
5) ;TAB(41]; DROUND(Red (1,101 ,5

4884 PRINT'™ *4FNEFrS(Puar 87} fAB({”) sFNErr$(Pyar 68);TAB(31) ;FNEr${Red(I,260);

4890 PRINT TAB(46);FNEr$(RRA(I|27)); Tﬁﬁ(bl) FNEr$(Red(1,28))

489 IF Printer THEN PRINT

4902 PRINT * Error-Carrels. 207/204-206/204=" ;VAL$ (DROUND{Red{1,29),61);" 208/204-206/204=" VAL {DROUND{R

=]
A908 PRINT ©
4914 IF Raw(I,5)=0 THEN Done
4920 THAGE 268, 'Holes Pb Per Gram:®,/,4X,"206",12¥,"207",12X, *208" 12X, *204*, 11X, *TOTAL® ,/,5(HD.5DE , 2K)

4926 P=Mol eggg

4932 PRINT USING 4920:P, P/Carrb? P/Corr68,P/Corrb4,P+P/Corrb74P/CorrbB+P /Carrbd

1978 PRINT " *AFNEr$(Red (1,2

4944 IF NOT Pbés onI% OR P$205 _spiked THEN

4950 IF Printer TH

4956  PRINT DROUND(&GBB*Cpb ppm¥FNALL (Pbunsp al_equiv,Pbspkd_al_equiv),2);" nG Common-Pb in Unspkd Al, ----
("SVALS (DROURD (Cpb_ppr, 3))4* PPH)

4962 END 1F

4968 IF Printer THEN PRINT

3
1.
4)=p
8
3

I [ ™

4974 PRINT FNL$(Pbgrans pergram);® Total Pb =" ;DROUND{FNM(Phgrans_perqram),3);

4980 IF PbéB enly( 1 AND NOT Pb2bs _spiked THEN PRINT * Ph-Spike Alxqunt Blank =" ;IROUNM{Ng_blnk_pbspkd,
pit P?IN?

4998 | memexexxexinnenk CALCULATE U, Th CONCENTRATIBN° AERRORS MERE¥RHEERRFRENE

3084 U_th_conc:IF Raw(l,6)#Raull,2])= =h THEN Done ! If not sglked for U-Th er noraties

9010 Uspkd_ iquxv*PhSpkd 'al equxv*(NﬂT Total _uspiked)+Rau(1,1)¥Total_uspiked ! Wt of sample spiked with U &4 Th

158 Fr«c?ncorr28~kau(1 221 %1+, 02%Thdisc)
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5022 Blank23B=Raw(1,25)/238,029%(137,88/138.88) /1 £+% ! Moles blank-U23B

9028 IF U233 spiked THEN ,

S0 etocrh pkdslohaud L o0 hankl g kerSpn ey T
es038 spkdal=Raw *Raw ike -Blank

R A T AR T s

3052 Ufract=(Raw(1,27)/Spike233236-1}/3 | Fractionatien per amu from 233/236

3038 Trye233238=Raw(1,20}/(1+3*Ufract) ! Fracticpation-cerrected (233/2381n

3064 Meles238 spkdal=§f1k9233§§*Rau(I,b)*(l/Tr09233238—Spik9238233)~815nk238

%g;g EN%aggleB3ﬁherr=SQR Spikedd3perr*2+(5/3x0bs_233236perr ) *2+(Elank23BperrxBlank238/Meles238_spkdal)*2)

3082 ELSE

5088 Fract corrB3=Raw(I,20)¥(1+,03%ldisc)

G094 Holec23B spkdal-Raw(I,6)#Spike235Spg*(Fract_corr85-Spike238235)/(1-Fract_corrB3/Nat_yratio)-Klank23s !

s100 END 81 In U-spiked ailquot - -

g%gg ﬁg_u_Spkdal=ﬂ0195238_spkdal*(1+1/Rat_uratin)*ﬂtut_u*l.E+9

g%%ﬁ A {h §§aU/T2853i¥§d %%i g?;ﬂ) (Rawt1,22) O30)%{Rawl],7)¥5pike23pg(F 2 2 2
plesd3d_spkdal=(Raw *{(Raull,2 *{Raw %Spike230pg¥(Fract_corr20-(Spike232230+(5pike23223
02000 =Rawt 1,261/ 1, 59,/232)) ' T HECPPEIRAc. P P

3130 Ng_th_spkdal=Molec232 spkdal*Atwt th¥i E+9

5136 Red(I,3)=1.E+6%(Moles232 spkdal{)T)*Atwt_thiMoles232 spkdal/Uspkd_equis

9142 Pputh=1,E+6%(Molec232 cpRdal{)0)*Atwt_th¥Meles232_spkdal/Uspkd_equiv

3148 Rad(I,2)=1.E+b*Atut uk(Ngles23B 5gkdal+ﬁeles£38 sykdal/Nat_urafio)/Uspkd equiy

154 Ppnu=f.E+6*Atut_u*(ﬂoles?36_spkﬁé Holec238_spkdal/Nat sratio)/Uspkd _equiv

5160 1 Errors & errtr-correlations - U-Th concs™& U-Th/Pb-204 ratios  ~

3166 Pbsaxke perr=Pbspk conc_perr

5172 IF U233 spiked THER

3178 IF Have samspk THEN Pyar u=Raw(I,21)*2+5pike233 3 perrt2

g%g; EL%E NOT Rave_samspk THEN Pvar_u=($/3*Rau( ,28))‘% Raw(l,21)"2+5p1ke2Bpg_oerr®2 ! apprixinate, for now.

%%%% E#%y§€*u=(ﬁat_uratia/(Rat_uratio-Rau(I,28)))“E*Rau(l,El)“2+(3*Udisc_err)‘2+9pike?3ﬁpq_perr“2

5208 Pyar_u=Pvar_u+(.01¥Ublank_perr¥Raw(I,25)/1.E+9/Ng_u_spkdal)*2 ! UARZ of U}

3214 IF Ppmth=0 THEN

3220 Pyar_th=l

9226 ELSE

3232 Pvar_t%fﬁiu§z%%2)/§%%¥(I,22)-1/(Spik9232238+(8pike232330=0))I‘E*Rau(l,2€)‘2*(E*Yhdisc err)*2+Spike230pg

errt2 1 Ditte -

5238 Fgarwth=Pvar_th+f.ﬁl*Thblank_perr*Rau(1,26)/1.E+?/Ng th_spkdal)*2

3244 END TF -

3240 IF Red(164) AND Ppmu THEN

323 Red(l,gl)=Hcles;32_§Fkdal*qurbé/Us&kd_eqﬁlu/Molespg 206 1 2327204 ) )

3262  Pvarl_206=Pyar_206=Mixed spikeXPbspk_cBnc_perr*2 ''Don’t include spike-concentration uncertainty far P
b/U rdtigs 1f 3 mixed Ph-U-Th spike .

5268 Pvarl_u=Pvar~u—M1xgd_sp1ke*Sexkg235§8_perr“2 I ditte

3274  Pvari th=Pvar_th-Nixed spikexSpike2dfpg perr®2 ! ditte

5280  Pvar_mu=Vb4x(T+E)*2+(ERBlankédperr) *24Pvar1 20h%(14E) 2+ (E¥Pbblank_pere)*2+{{2+24E)#Phdisc_err) 2P varl
] ! yarl in 238/20%

3286 Red(1,36)=DRDUND(SQR(Pvar_nu)13) ! derror in Mu

5292 A=VbAk(1+E)"2+(E¥Blankbdperr) 2~ (14E)*(D-E)¥Pvar1_206+E¥(E-D)¥Phblank_perr2

5298  Red(I,38)=(A+2x(1+E)¥Phdisc_err*2)/SQR(Pvar 64%Pvar_mv) ! error-correl, 206/204-236/204

5304  A=UbAX(14E) " 24Ex{F-E)*BlankB4perr *2- (14E)¥(F-E)#Pvarl 206+E(E-F)%Pbblank perr*2

530 Red(I,39)=(A+2x(3+2%E+F )% (14E)%Pbdisc_err*2-ExFxBlankb474_rho¥Blankbdper r¥Rlank74perr)/SQR{Pyar _T4%Pvar
nu) 1 oerror-cerrel. 207/204-235/204

3316 TF Ppmth THEN .

3322 Puar_th204=V64%(14E)*24 (ExBlankédperr) *2+{14E) *2¥Pvar1_206+(E¥Pbblank_pere)*2+{(242%E)¥Phdisc_erp) 24
Pvarl th! varl in 232/204

5328 Red{1,37)=DROUND(SER{Pvar_th204),3) ! Yerrer in 232/204

3334 A=(1+t)‘2*V64+E*(G-E)*Blank64perr‘2~(1*E)*(G~E)*Pvar1_236+E*(E*8)*thlank_perr*2

3340 Red(1,40)=(A+(4+2xE+2%0) ¥ (2+2%E) #Pbdisc_err*2-E¥G¥Blankb474_rho¥Blankbdperr*¥RlankB4perr)/SAR(Pvar_th2

B4*Pvgr_84) Derror-core, 208/204-232/204

END 1
5352 Red(1,19)=Moles238_spkdal¥Corrb4/Uspkd_equiv/Molespg 206 ! 236/204

238 ratios
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5338 Hu~Meles238 spkdal¥Corrh4/Uspkd equiv/Molespg 206
9364  Red(1,20)=Nu/Nat_uvratie 1 235/204
3374 E?D I

3376 !

3382 PRINT RPTS("-",80)

5388 IF U233 spiked THEN

9394  PRINT™"GAMPLE-238/SPIKE-233";
5400 ELSE

3406  PRINT =238/235%;

3412 END TF

5418 PRINT * =":Raw(1,20);"+/-":Raw(1,21)"2%;
3424 T Pawth THEN PRINT TaB(42);*232)2305" ;Rautl,22) ;+/-" ;Raw( 1, 23); "1™,
o

9436 IF U233 spiked AND NOT Have samspk THEN )
3442 PRINT™"233/236 =";Raw(I,27);"+/-";Raw(l,28);"%";TAR(A0) }"Fractionation =" ;VALS(DROUND(100®UFract,2)) ;"L

er miss-uvnit®
5448 ENDP IF

5454 PRINT Raw(I,25):"n6 U-Blank”;
5460 IF Ppath THEN PRINT *,  *:Raw(1,2):*nG Th-Blank®,

5466 PRINT USING "8X,3(K) /2, "u-fh SPINED-AL.= * Raw( 2¥Total yspikedstan(I H1X(NOT Total_vspited),* Grans”
5472 THAGE 24X,°238%)12Y,¥235% 12X, %232/, *Holes Per Gram:®,5¥;2(ND.ADE,4%), %X,/

5478 IF Pputh THEN
5484  1c4=VAL$ (DROUND(Moles232_spkdal/Uspkd_equiv,5))
5490 ELSE

5494  Jsg=t -t

5502 END IF

3508 PRINT USING 5472'HolesE38_sgkda1/Uspkd equiv,Meles238 _cpkdal/Uspkd_equiv/Nat_uratio,Isé

5514 Red(I,22)=DROUNDISQR(Pvar-s),3) ' | Yerror in [U]

5521 PR1N£)12§§5>;nnounn<FNn(Ppnu}1.E+s),5);1&8(14>;Futstppnu/x.E+a);raataa);“Urauiuﬁ";rastza>;"('arasricﬁea(x

2

}

3526 IF Pputh THEN

an3d  Red(1,23)=DROUND(SQR(Pvar_th}),3) ! Zerror in [Th]

3538 P§%¥TB§??£4;2DRQURD(FNH(Ppath/].E+6),4);TAB(14);FNL$(Ppnth/1.E+6)3TQB(13);“Thariun“;TﬁB(BE);“('&FNEr$(R
£ "1

J44 IF Pénu AND Pﬁnth THEN

9908 PRINT USING 12X ,K,K";"Th/U=",DROUND(Ppnth/Ppau,4)

Susb  END IF

3962 IF Printer THEN PRINT

968 END IF

3974 IF 2 e g%g ga?pgbgﬁgr)PRINT "238/204=";DROUND(Red (1,19),5),*  235/204=";DROUND(Red(1,26),5) ; TAB(G1);"(
] r e "y N

3580 IF Ppath AND P &gh THEN PRINT "232/204=";DROUND(Red(1,21),4) ; TAR{S1) ;" ("4FNEr$(Red (1, 37004

9986 IF Printer THEN PRINT

9392 INAGE 'Rho(U/4-6/4)=',H.6D,XSX"Rho(U/4-7/4)=' M.6D,6X

5508 INAGE "Rho(U/4-6/4)="\N.bD’BX, *Rho(U/4-7/4)=" K. 4D, 8X, "Rho (Th/4-8/4)=", H.4D

5404 IF Ppapb AND Pputh THEN PRINT'USING 5598:Red(1,38) Red(1,39),Red(1,40)

5610 IF Ppmu AND Pgngb AND Ppath=0 THEN PRINT'USING' 5502;Red(1’ 381, Red(t, 30

9616 PRINT RPTS$("-* 80)

gggg If NOT Inité4 OR NOT Corre4 THEN Done

gzig = aekkaix Calcelate radiogenic-Pb isetope ratios and errors KEEEKEHHEHERER

646 !

3652 Rad2Bb-Molespg_206*(Corrbd-Inithd)/Corrbd

3698 Rad207=Molespg 206%(1/Corrb7-Init74/Corrbd)

9664 Rad208-Melespq 206%(1/Corré8-Init84/Corrbd) ‘

gggg Rfdsanple_ut= Alig{Pbunsp_al_equiv,Pbspkd_al equiv)

5682 1| Di=init-206/rad-206  D2=tetal-206/rad-206  Di=blank-204/rad-204
5688 | El=tetal-204/initial-204 E2=blank-204/initial-204
694 ! Fl=init-207/rad-207  F2=tetal-207/rad-207 F3=blank-207/rad-207
g;gg : 61=init-208/rad-208  G2=tetal-208/rad-208 G3=blank-208/rad-208
ne Di=PbEBb_conpal*lnit64/(Csrr64*RadERb§Radsanple_ut)
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9718 D2=(Ph206 congal+31&nk28b)f(RadEBb*Radsanple_wt)

5724 D3-Blank206/(Rad206¥Radsample wt)

5730 F1=Init74xPb206 compal/(Corrb3sRad207+Radsample_wt)

9736 F2= (Pb206 congaf/ﬁorrb?+313nk2ﬂ7)/(RadED?*Radsaﬁple_ut)

9742 F3=Blank217/( ad297*Rad5augle_ut)

3748 E1={Pb206_coempal+Blank204¥Carrb4)/Pb206_conpal

3734 E2=Corr64%Blank204/Pb206 compal

9760 G1-1n1184%Pb206 compal/{Corrb4#Rad208%Radsanple_ut)

9766 G2=(Pb206 compal/Corr&B+B1ank208)/ (Rad20B%Radsample _wt)

3772 G63-Klank208/(Rad208%Radsample_wt)

3778 Pvar 208232=0

9784 Vba=Rawt1, ) 2+(2¢Pbdisc_err) 2 ! Lvar for raw 6/4,6/7,6/8, incl mass-disc. ervor

3790 Ve7=Raw(l,11)*2+Phdisc_efr*2

3796 V6B=Raw(I,13)*2+({2¥PbdIsc_err)*2

a2 Puark282§f§iég;*it1“2*V64+(D1*EE*Blankbéperr)“2+(ﬁt*1nit6€perr)*2+(D2-D1*E1)“E*Pvarl_2B6+((b&—Dl*EE}*Phbi
an r varl u

5808 Red(I,31)=DROUND(SQR(Pvar 206238),3) ! Terror in radisgenic 206/238

3814 ﬁ=(F1$E1)“2*V64+((F3~F1*E2)§Blankﬁ4perr)*2+(Ft*1n1t74perr) SHF228VA7+{FIxElank74perr ) A EHF 2-FIE1 ) 2%Pya

r1_ 216

I820 Puar'287235=A+((FS-F&*EE)*thlank_%err)“2+Pvar1_0-2*F3*(F3~F1*EZ)*Blank6474_rhu*Blank&4perr*81ank74perr

3826 Red(1,32)=DROUND(SQR (Pvar 207235)53) ! Zerrir inradiegenic 207/235

9832 IF Raw(l,7)=0 OR Raw(I,227=0 THEN GOTO 5856 ! if not spiked with Th or no 232/220 data

5838 A=(¥lg§g5“2*V&4+((GS*G&*EQ)*Blank64perr)“E+(Sl*1ni184perr)“2+SB“2¥068+(EE*Blank84perr)“2+(52~81*Ei)*2*¥va
r

3844 Pvar'288232=h+((GB-Gl*EB)*Phblank_gerr)“2+Pvar1_th72*ﬁ3*(83-ﬁi*EE)*Blank6484 rho#Blankb4sperr#BlankBdperr

9830 Red(T,35)=DROUND(SAR(Pvar_208232)73) ! lerrr in 20B/232 -

5834 A=31*£1*E1“g;?b#-Di*EE*(Fz-FI*EE)*Blankbéperr“2+(D2~Dl*51)*(FE-Fl*Et)*Puar1_256+(D3~DX*E2)*(F3—F1ﬁEE)*Pbb
ank_perr

5862 Cay=AtPvarl usDI¥F1%Init6474 rhoklInitbaperr¥init74perr+D15F34E24B1ank6474_rhoxBlankédperr¥Blank74perr
I COV(2067238, 207/238) 7 ( (206/238) % (3177 225)) T - P F

9868 Pyar 207206=Pvar_206238+Pvar 207235-2#Cov ! VARY & Zerror in rediegenic 207/204

3874 Red(1,33)=DROUNDTSHR (Pvar _207206),3)

9880 Red(1,34)=Cov/SQR{Pvar 208238xPyar _207235) ! Error-correlation for 206/238-207/235

3886 Rad(I,11)=Rad206*Uspkd”equiv/Holes238_spkdal ! radiogenic 204/238,207/235

5892 Rad204238=Rad20bxUspkd equiv/Moles?38 spkdal

3898 Red(I,12)=Rad207%Uspkd_equiv¥Nat_uratio/Moles238 spkdal

5904 Rad207235=kad207*05pkd equivNat_uratio/Moles238 spkdal

5910 Red(I,13)=Rad207/Rad20b

5914 Rad207204=Rad207/Rad2bb

3922 IF Ppath THEN

3928 Red(1,14)=Uspkd equiv¥Rad208/Heles232 spkdal

3934 Rad28§232=Uspkd:equlviRad208fH0195232:spkdal

3940 ELSE

o946 Red(I,14)=0

5952 _ Rad208232=0

5998 END IF

3964 1

3970 | Fb/U AND Pb/Th APPARENT-AGES

9976 IF Rad206238)-1 THEN | Ph206/U238 age

5982  Red(l,15)=LOG(1+Rad206238)/Lanbda238

5988 ELSE

3994 Red(I,15)=0

6080 Rad20b238=0

6006 END IF

6012 IF Rad207235)-1 THEN ! Ph207/U233 age

6018 Red(I,16)=LOG(1+Rad207235) /Lanbda233

6024 ELSE

5030 Red(1,16)=0

8035  Rad28f235=0

6042 END IF

4048 IF Rad208232)-1 AND Rad208232{.5 THEN | Ph208B/Th232 aqe

6053 ELégd(I,1B)=LOG(1+Rad238232)/taﬁbda232

b6
6066  Red(1,18)=0
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bi72 Rad288232’

G078 END I

6084 !

2&30 I Calculate 207/206 age

6102 CALL thgb aqe(Rad’ﬂ?Zﬂb Age207206)
61?8 R:d(l 17)=Age207206

6120 ! Printout radlo enic-Pb results
6126 IMAGE “Radiogenic-Pb",8X,"204%*, 11X, *207%" 11X, "2084",/,"Males Per Gram:*,3X,3(MD.4DE,5X)
mnmwmcmnﬂﬂmwmm

6138 IF Printer THEN PRIN

6144 PRINT *Initial-Pb: 6/4" VAL$(Init6d);* +/- *;VAL${Initbderr);TAB(43);"7/4=";

6150 PRINT VALS(Init74);* +/- *; TUAL$(Init74err)

6156 PRINT TAB(15);*8/4=";VALS(EnitBA);* +/- *; VAL$(In1t34err),

8162 PRINT TAB(4Z): "RHO(6/4-7/4) =*;Initb474

5168 PRINT TAB(17):"206/238" TAB(33]: V207/ 2350 TAB(48),“207/L06'

6174 TF Red(I,14) THEN

5180  PRINT faB(sz) 1 9208/232"

5186 ELSE

6192 PRINT

6198 END IF
6204 PRINT 'RATIBS' . TAB(15) ; DROUND(Rad 206238 ,6) ; TAR(31) ; DROUND(Rad207235, 63 ; TAB(47) ; DROUND(Rad207206,4);
6210 TF Red(1,14) THEN
8216  PRINT fasten> ;DROUND{Red(1,14) ,5)

4222 ELSE

tazs

6240 PRINT -eaaoas *.TAB(17);VALS (Red (I, 31))4™2*; TAB(I3) ; VAL (Red (T, 32) )4 2" ; TAB(48) ; VALS (Red (1,331)4"2"%;
5246 TF Red(1,14) THEN

8252 PRINT fAB(sz) ;VAL$ (DROUND(Red (1,35) ,5))4"%"

4258 ELSE

6276 PRINT °“AGES (Ha) ',TﬁB(Ib) DROUND(Red(I,13),5);TAR(32) ;DROUND(Red(I,16) ,3) ; TABL47) ;DROUND(Red(1,17),5);
6282 IF Red(I,14) T

6288 PRINT fAB(bl) DROUND(Red(I 18,9

6294 ELSE

6300 PRINT

6306 END IF

6312 IF Printer THEN PRINT

6318 PRINT *Rho (207/235-206/238) =";DROUND(Red(I,34),48)
6324 IF Xybrd THEN Done

6330 Done:IF Printer THEN PRINT RPT4("*",B0)

6336 DISP

6342 PRINTER IS CRT
6348 !

6354 | REEHOEEEEEEEEEOUOREEERER END CALCULATIONS %ERERGHEERREREREEHEERERIERRELE
6360 !IF Printer THEN PRINT USING "2/" !H#4

6366 IF Kybrd=0 THEN

6372 GOTO Nextsample

6378 ELSE

6384 oo?

6390 PRINT USING */,K,/";"PRESS 4FNCt$4"TO CONTINUE.®

6376  PAUSE

6402 END IF
6408 Clear
62%4 GOTO Chaose

0426 Prlnter output:BEEP 440,.08

6432 Printer” ok=

6438 ON TINEQUT 7,,1 CALL Printer_timeout
5444 PRINTER IS 7bi

6450 PRINT



6456 IF Printer ok THEN

4462  OFF TIMEQUT

6468  Printer=1

6474 (ri=ld

6480  PRINT CHR$(27)&"&k0S* ! normal-cize print
6486 END IF

5492 PRINTER 1S CRT

6498 GOTO Choose

6504 !

£310 Crt_output:BEEP 440,.08
6516 Printer=0

8522 Cri-1

6528 GOTO Choose

6534 !

6540 !

6346 Changepb0: BEEP 448, .08
6352 GOSUB Inputpbd

£358 GDTB Choose

6564

6370 U 233 U233 spiked=t
6576 Ph205 spiked=0
6582 Transfer labdat
6388 BEEP 440,

6594 GOTO Choose

660

b606 U 235:U233 spiked=0
6612 PH2E5 spiked=
65618 Trans?er lahdat
6624 BEEP 4407.08

6630 GOTB Choose
6636 1

6642 Pb_205:Ph205 spiked=1

6648 U233 spiked=TP 2ﬂ5(12)<)8)
6654 BEEP ~4a0, .08

6560 Transfer labdat

bbbk GOTO Choose

6672

5678 Pb 208:Pb205_spiked=0
6684 Transfer labdat

5690 BEEP 4407.08

g%?g GOTO Cheose

6708

6714 Datafile:UFF KD

6720 OFF KEY

672h Clear

6732 IF SUM(Raw8)=0 THEN

6738 Ucfile(Dfile,Rawd(¥) Name$(¥) Nsamplec Rawfile$,Escape)

g;gg EN!%F Escape THEN Choosé

6756 PRINT TABXY(I ;31 ;FNH$C"DATA REDUCTION FROM A RAW-DATA DATAFILE:*)

4762 PRINT TﬁBXY(l 5) *(Raw-data file new in menorg 15 "AFMH$ (Rawfile$)

6768 PRINT TABXY(1, 8) {*ENTER DATAFILE NUMBERS FOR SAMPLES T0 BE REDUCED,.

6769 PRINT TABXY(: 9} *Separate first and last sample-numbers of a cant1naous sequence With a comaa
5770 PRINT TARXY(1, 18f *separate dlfferent cunt1nuovs sequences o individual samples with & feulcefen,
6772 PRINT YﬁBXY(I 1)} 1"For exa g ‘ ‘ 15;21. Be sure to include rows with esbedded specifiers.”
6774 PRINT TABXY(1, 14) \*Pres "4 NH%('R3 & Far ALL datafile sets in memery, °

6780 PRINT TABXY(I 16) "Press "AFNHS("K3")A® to access a "AFNUDS("new®)L® raw-dats file”

B785!PRINT TAEXY(1,18);*Pracs "AFNHS(*kB")&" for HELP®

6792 D kbd:ON KEY & LABEL *  ESCAPE® GOTO Chasse

5798 ON KEY 3 LAREL ° ALL"® GOTO 6798

6804 ON KEY 4 LABEL * NEW" GOTG 6804

681010N KEY 8 LABEL =  HELP" GOTO 6924
6816 ON KBD ALL GOTD 6840



6822 DISP "7*

6828 GOTO 4828

6834 !

6840 K=FNGet_key

6845 OFF KB

6852 OFF KEY

6858 SELECT X

6864 CASE -176

6870  PAUSE

6876 CASE -197 1 k9

6882  GOTD Choose

6888 CASE -204 kb
6874 Vcfile(Dfile,Rawd (%), Nane$(¥),Nsanples,Rawfile$ Escape)
6900 ON i+Escape GOTO Datafile,Chodse
6706 CASE -~280 1 k8

6912 ! CALL Helpi2

6918 GOTO Datafile

6724 CASE -2035 1 k3

6930 Firstsamplesi

6936 Lastsang e=Nsamples

6942  GOTD 7874

5948 CASE 49 TO 57 ! Nunber-keys 1 through ©
6934  QUTPUT KBD;CHR$(X);

6960 PRINT TABX?(I,IB);§P15(‘ *,a0)

4766  PRINT TABXY(1,16) ;RPT$(" *,80)

6972  DISP “{enter ¥ to escapel”;

4973 LINPUT In$

6975 CASE ELSE

4976  GOTOD kbd

£977 END SELECT

6978 !

6979 Begun={

4981 L

6982  REPEAT

6984 Semicolon=P0S{Ins ;"

6985 IF NOT Semicolon THEN Ins=Inga’;"
6986  UNTIL Semicolen ,

6988  Endseq=(Semicelon)1)¥(Semicolon-1)+(Senicelon{2)*LEN(1n$)
6987  Retrieve(In$[1,Endseql,Nv(#),Ninputs,l)
8990 EXIT IF Ninputs={

6991  SELECT Ninputs

6992 CRSE O
6996 6070 Choose
CASE 1

7608 IF Nv(1)=0 THEN Chaose
7014 F1rstsang1e=ﬂu(1)
7020 Lastsanple=Ny(1)

LASE 2

7032 Firstsample=Nyi1)
7038 Lastsample=Ne(2)
7043 1 END SELEC

7074 IF NOT Begun THEN GOSUB Inputpbd
7079 Begun=1

7080 Clear

7086  GOTO Start

70%% !

7098 !
7104 Start:ON KEY 9 LABEL *  ESCAPE" GOTO Choose
7110 Kybrd=g o 4

7116 KAT Kaw= Rawl! Restere original raw-data file in case converted for 205,
7122 Tetal_uspiked=0 ! Defavlt 1s not total-spiked for U

7128 Prev_fuspkd=d

7134 FOR T=Firstsample T0 Lastsample



7135 DISP FNH$ (VALS(I))
714% : Trizlnane$=Nane$(I)

7192 ! Losk for labdata-file name in sagp
7158 P=POS(Name$ (I}, "sL#") ! Indicate
7164 IF P THEN

78 Labdatas=TRINS(Names {1} IP+31)

le-name, load if present,
by #L% 1n start of nawe.

7176 B=P0S(Labdata$,”:")! Look for MSUS specifier- 0 or 1,
7182 IF ﬂ THEN

7188 ON ERROR GOTO 7212

7194 2=VAL(Labdatas[1+8])

7200 Labdata$=Labdata$ll,Q-11

7206 IF 7=0 OR Z=1 THEN HASS STORAGE IS Ms$(Z)

7212 OFF ERROR

7218 END IF

7224 Read lsbdata{lebdata$,Error)

7230 IF Efror THEN

7236 PRINT USING *3/,K*;"PRESS"AFNCt$4&"WHEM READY TQ RE-START...*
7242 PAUSE

7248 GOTO Cheose

7254 END TF

7260 IF Printer THEN PRINTER IS 701

7266 PRINT USING "2/,K";*Data reduced vsing Labdata File "bQ$iLabdata$bQss®.”
7272 PRINTER IS CRT

7278 Transfer labdat

7284 END TP T

7290 ) Lok for indicater of spike type in sample-name,

7296 | %208% indicates a Pb-208 spiked sample, ¥205% a Pb-205 spiked sasple,

;%62 % ¥213% 3 U-233/236 spkiked sample, ¥235% a U-235 cpiked smaple.

7314 IF POS{Name$(1),"*208%") THEN
7320 QUTPLT CRT;‘Sﬁ!KED VITH Pp-208°
7326 Pb285_spiked=0
7332 TransTer_labdat

g END IF

7344 IF POS(Name$(I), "¥205%") THEN
7330 QUTPUT CRT;*SPIKED WITH Pb-205*
7354 Pb205_spiked=1
7362 TransTer_labdat

END IF

7348

737 IF POS(Nawe$(1), "4233%") THEN

7380 QUTPUT CRT; *SPIKED WITH U-233/1-235"
7386 U233 _spiked=1

7392 Transfer_labdat

7398 END IF

7804 TF POS(Nane$(1), *4235%*) THEN

7410 OUTPUT CRT; *SPIKED WITH U-235"

7414 U233 _spiked=1

7422 Transfer_labdat

7428 END IF
7434 IF _POS(UPCH{Nane$ (1)), ¥TU%") THEN

7440 Tatal uspiked=l

7444 QUTPUT CRT;*TOTAL-SPIKED FOR U-Th®

7452 END IF

7458 IF POS{UPCH{Name$(1)), "¥PUx") THEN

7464 Tetal uspiked=0

;z;g GUEEUT CRT;*U-Th SPIKED IN Pb-CONC ALIGUOT®

END
7482 IF POS{UPCS(Name${1)), "*SAHSPK®") THEN

7488 Have saasgk=t
7494 QUTPOT CRT;"U DATA AS SAMPLE/SPIKE RATIO®
7500 END IF

7506 IF POSCUPCHNane$(T)), "*¥368%") THEN
7512 Have_samspk=)



7518 IF U233_spiked THEN OUTPUT CRT;*U-DATA #S 233/234/238 RATIOS"
me BN I
o

;3%2 ; IF RawlI,1)=0 THEN Nexti! If no sample weight, skip ta next ene,
SR 0

7948 IF Pb205 spiked THEN

7994 | s#xewwx Table convercion for Pb-205 spiked sasples #ewexkss

7360 | Transfer Ith row of R-array to Tesp-vectoer & zero the Ith row
7566 FOR J=t 70 30

7972 Ten?(J)=Rau(I,J)
7578 Raw(l,l)=0

7984 NEXT J

7590 1

759 | Sample wt = cel. 1, cet U-Th spike wts = Ph spike wie
7602 aw(l, 1)=Tenp (1]
7608 Rawll,5)=Temp(2)
7614 Raw(I,6)=Tenp (2)
7622 | Raw(I,7)=Temp(2)

7632 | Set total & spiked-al wts to 1, wnspiked-al wt to zers
7638 Raw(l,2)=1

7644 Raw(l,4)=

7630 Raw(l,3)=0

7662 1 Shift the Pb ratioc up 12 columns, put 6/5 data in columns B-9
7668 FOR J=14 TO 1%

7674 Raw(l,T}=Tenp(J~-11)

7680 NEXT ]

7686 Raw(l,B)=Temp(D)

769§ | Raw(I,?)=Temp (10)

~3
o~
n
o~

7698 !

7704 1 Shift the U-Th raties & a1l blanks vp 9 celumns
7710 FOR J=2% 10 26

7716 Raw(I,I)=Temp(]-9)

7722 NEXT ]

7728 RawlI,27)=Temp(19)! 233/236
7734 ELgéu(I,28)=Teap(29)! terr

7740

7746 ! No aliQoot wts, so must he tetal-spiked with all aliguet used
7732 IF Raw{I,3)=0 hnD Raw(I,4)=0 AND Raw(I,2)=0 THEN Raw(I,4)=1
7758 ! No tetal aliquot-wt, so must equal spikedtunspiked

7764 IF Raw(I,2)=§ THEN Raw(1,2)=Raw(l,3)+ABS{Raull,4)}

7778 ! Negative Pb-spiked al wt, so must be togal-spifed for U-Th
7776 IF Rawl(I, 4){0 THEN ! Indicates total-spiked for U- this sample only.
7782 Raw(l &)=AHS(R&»(I,4)}! - Overrides previsus *PU*

7788 Prev_tuspkd=Total_uspiked

7794 Total uspiked-1

7800 END IF

7804 END IF

7812 !

7818 GOTO Ge

7824 |

7830 Nextsample:IF NOT Printer THEN PRINT USING *2/* )
7836 IF Printer THEN WAIT 4! Allew time for HPB2P03B printer buffer to empty
7842 Nexti:NEXT I

7843 IF Semicelen THEN In$=In$l1+Semicelon]

7843 END LOOP

7846 !

7848 Total yspiked=Prev_tuspkd ! Restore original

7854 OFF KEY

7860 Whoap

7866 Sterefile(Name$(*) Red(#),Firctsauple,lastsanple)

;ggg 89T0 Choose
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7884 !

7890 Samspk:Clear

7896 PRINT TABXY(S,12);"PRESS "AFNH$(*k0")8" IF YOUR RAW DATA INCLUDES THE SAMPLE-23B/SPIKE-233 RATIO
3383 Sg}“{g{“BXY‘S 14) PRESS "AFNH$("k4*)&" IF NOT (s2 must have 233/236 & 233/238 raties)®
7914 ON KEY @ LABEL * HAVE SAM/SPK® GOTD 7944

7920 ON KEY 4 LAREL * NO SAM/SPK* £0TQ 7936

7926 ON KEY 9 LABEL *  ESCAPE® GOTO Chacse

;932 GOTO 7932

7944 Have _sanspk=1

7930 GOTO Chaese

7956 Have_samsph=0

7962 GOT0 Chaese

;%%% Endneln (END ! End of MAIN part of pregram—- rest is cubprograms,

7986 !

7986 Err:DEF FNErr$(X)
7992  RETURN *+/-"%VAL$(DROUND{(SGR(X),3))4"%"
7998 FNEND

8004 !

8010 Er:DEF FNEr$(X)

8016  RETURN *+/-"AVALSUX)&*%*

88%2 FNEND

8034 M:DEF FNM(X) ! multiply b; 1E9, 1E6, OR 100

8040  RETURN Xe({X{1/1. E+6)*1 B9+ 00%1/1, Er6)80XC, 01 %1, Exb+ (0=, 011 0D)
%0%% FNEND

8058 L:DEF FNL$(X) ! Return appropriate wnits (PPR, PPM, or %)

8064 F$(1)="PPB*
8070  F$(2)-"PPN"

8082  RETURN F$C(X{1/1.E+6)426(X)=1/1, E46)% (X, 01)+3%(X)=,01))

i

8100 Retrieve:SUB Retrieve(Input_string$,Numeric_valve(®),Ninputs,OPTIONAL No_input)
8101 IF NPAR(4 THEN i

8106 LINPUT Input_string$
7 ENDIF

8112 BAT Nuwmeric_valve- (@)

8118 Comma=l

8124 Nznguts=ﬂ

B130  ON ERROR GBTO Done

8136  WHILE Commall

8142 Numeric_yaluve(1+Ninputs)=VAL(Input_string$)
8148 NinputsE1+Ninpets

8154 Conna=P0OS{Input strxngs M

8169 Inagt sxranS‘Input 5 r1n95{i*Coﬁna]

816

8172 Done SUREND

8178 !

Big4 1! )
8190 H:DEF FNH$(Strings$) !yut strlnq in inverse-videg
B196  RETURN CHR4(129)&" "i5tring$&" “3CHR$(128)
B e

8214

8520 et t ke DEF FCet key
8224 §0T0 8244
$533  DIN Kegtra)

5238 Keys-Iis

8244  OFF ERROR

8250  L=LEN(Key$)



8256  SELECT L
CASE 1
B268B Keycode=NUM(Kay$)
CASE 2
8280 Kegcode=NUH(Key$I2,2])-256
g2 END SELECT

8292  IF Keycode=-177 THEN DUMP ALPHA
8298  RETURN Keycode

8304 FNEND

8310 !

a3ts !

8322 Bad_input:SUR Bad_input({Crud$)
BI28  DISP FNH$(® sxx “Alrad$a® #xx *)
8334  Clunk

8340  WAIT 2

8346 SUBEND

g5 !

8358 !

8364 DEF FNAliq(Pbunsp_al_equiv,Phspkd_al_equiv) . ] ] .

8370 ! Returns Pb-unspiked aliquet equivalent sample-wt if an unspiked zliquet exists, otheruise returns Pb
-spiked aliquot equivalent wt, ]

a6 IF Phunsg_al_equlv THEN RETURN Pbuncp_al equiv

8382 IF NOT Pbunsp_al_aquiv THEN RETURN Phspkd_al_equiv

8388 FNEND

8394 :

8460

8406 Un:DEF FNUn$(5%) ! Return input-string as an underlined string
B412  RETURN CHR$(132)45$4CHR$(128)

b e

8438 !
8436 B1:DEF FNB1$(5%) ! Return input-string as blinking, inverse-vides
8442  RETURN CHR$(131)4" "&5$4" “ACHR$(128)
8448 FNEND
8454 !
Basd !
8466 Yecna:SUR Yesna{Yesno,OPTIONAL Use_escape) ]
8472 ! Retwrn 1 if Y-key pressed, 0 if N-key, -2 if k9, -1 & clunk if any ather
8478 IF NPAR=2 THEN
8484 E=Use_escape
ELSE

8490
Ba%%6 E=1
8502 END IF

8508 IF E THEM ON KEY 9 LABEL "  ESCAPE™ GOTO E
8514  ON KBD GOTO 8550
GOTO 8520

8544 !

8530  K=FNGet key

8536 SELECTK

8562 CASE 89,121 PYory
Yesns=1

8574 CASE 78,110 INorn
8380 Yesne={

8586 CASE ELSE

8392 Clenk

8598 Yesno=-1

8604 END SELECT
8610 SUBEND

Bbte !

g622 !

862§ Labdata:SUR Labdata(New_run)



Bh34 ! Access/edit/redefine datafile containing spike, blank, & mass-discr. data
8640 OPTION BASE 1
8646  COM /Labdatal/ Labdatai Phapike$,Uspike$, Thapike$,Pb205 spiked,Mixed_spike,Spike20Bpq,Spike208pg,Pbspk_
conclferr ,Spikebd, Spiked?,5p ikeb8 ) ) )
8652 COM 7Labdata2/ S%xkeba, 1ke23upg,9g1ke235pg perr,Spiked3B23%,5pike230pg,Spikedd223L  Phdisc Phdisc_err,
Udisc,Udisc_err,Thdisc,Thdisc err,Pbblank
8458 COM /Labdatad/ Ublank err,ThSlan& perr, BIénk64 Blank74,BlankB4,Blankbderr Blank74err BlankBderr,Blanké
474 _rho,Blank_64B4rhe, U233 spiked
Bo64  COM/Lalidatad? Splkezﬁlp% %1ke 233pg_err Sglke 238233 .5 %1ke 233234
86710 ggﬁllkead labdat/ Pb208 () h205(*),ﬂ°35 U233(x), 300%), Discr (%), Blanks (%), Ph2088,Ph 203, U2358 , U23
I
ge76  DINLrs(17)140)
8682 COM /Forw/ Prospt${%) Response$(¥) Usc(*) Range(¥) ,Nval{x),Escape
8688  COM /Print/ Prister_o
8694 COM /Ms/ Ms$ix) )
%;gg ?IN T$1251,Cat$(50)180],LF11e%(30)(15]
8712 Clear ! Clear screen
8718 IF New run THEN Newfile
8724 OFF KEY
g;gg 'Neufile=0
8742  PRINT TABXY(18,10);°PRESS "SFNH$("N*)&" TO DEFINE A NEW LABDATA FILE®
8748  PRINT TABXY(%B 1”) "PRESS “AFNHS$("L*)3* TO LDAD ANDTHER LABDATA FILE INTD NEWURY"
8754  PRINT TABXY(18, 14) J*PRESS "AFNHS(*P*)A" TO PRINT OR DISPLAY A LABDATA FILE®
8760  PRINT TABXY(lB 16)} "PRESS "AFNH$(*R")&" TO RE-NAME A LABDATA FILE"
8766 IF Edited THEN DISP * (Remember to store your edited LABDATA fle if fou want to save the changes)® =
8772 Pkggg TAB%{(E 18);"PRESS THE APPROPRIATE SOFTKEY TO “AFNUn$("EDIT™}4™ DATA FOR THE “&FMUn$(‘CURRENT"}4"
8778  ON KEY 0§ LABEL * U233 prke GOT0 U233 spike 3
8784 ON KEY 1 LABEL " Pb208Spike" GOTO Ph20B spike_a
8770  ON KEY 2 LABEL " PbEﬂSprke GOTD Pb205 splke a
8796  ON KEY 3 LABEL * U235 Spike"” GOT0 U215 Spike 3
8882 ON KEY 4 LAREL * Th2308%1ke GOTO Th230_spike_a
8808 DN KEY 5 LABEL " Mass Disce® GOTO Mass”discrim_a
8814 ON KEY & LAREL *  Blanks" GOTO Blanks &
8820 DN KEY 7 LABEL * Store File" GOTD Sture labdata_a
8826 ON KEY 8 LABEL *  HELP" GOTD Calhel
8832 ON KEY 9 LABEL * ESCAPE™ GOTO Lden
8338 ON _KBD GOTO 8856
BR44  GOTD BB44
8854 !
88356  K=FNGet_key
8862 OFF KBD
8868  OFF KEY
8874 SELECT K
8880 ! CTRL H
8886 Calhel CﬁLL Helplt
8892 GOT0 Labdata
8898 CASE 80,112 bpaorP
8904 GoT0 ﬁrznt _labdata
8910  [CASE 78 !nOR N
Bih  coro b
8922 CASE 76,108 F10RL
8928  COTO Hewfile
8934 CASE 82,114 PrORR
8940 GOSUB’ Labdata_name
8946 GOTO 8712
8952 CASE ELSE
8958 G0T0 8778
3394 'END SELECT

8982

8970 !
8976 Blanks_a:GOSUR Blanks

tdited=1



B988  GOTO Labdat

8994 Pb208_cpike_a: GOSUB Pb208_spike
2000 Edited=!

9006 GOTO Lahdat

012 U235 _spike_a: GOSUB U235_spike

9418 Edited=1"

9024 GOTO Labdat

9030 U233 _spike_a: GOSUB Uz33_spike

9936  Edited=1"

9842 GOTO Labda

7048 Th230 spxke a GBSUB Th23)_spike
2054 Edited=l

9060  BOTO Labdata

9066 Ph205 _spike_a:GOSUB PL205_spike
9072  Edited=l

2078 GOTO Labdata

9084 Mass_discrism_a:GOSUR Mass_discrin
9090 Edited=!

9896 GOTO Labdatas

9102 Store labdata_a:GOSUB Stere_labdata
2108 |G[)T!] Labdat3

9120 ! ) _
9126 AL1:0FF KEY ! Define & complete new Labdata file
9132 OFF KBD

9138 LOOP

2139 Claar

9144 PRINT USING "11/ 3X K,2/,3X,K,4/";"PLEASE CONFIRM REQUEST TO DEFINE A NEW LABDATA FILE:",*D0 YOU WANT
T0 PROCEED (Y/M)?*

9150 CALL Yesno{Yes, ()]

9156  EXIT IF Yes{)-1

9162 galgpmput('HUST PRESS Y OR N™)

END LOOP
92180 IF NOT Yes THEN Labdata
9186 Neufile=1

2198 P 208¢=""

9204  MAT Pb208= (D)

9210  PRINT USING "18/,K";"Do you want te define a Pb-208 spike (Y/N)?®
9216 CAL Yesno{Yes)

9222 1IF Yes=-1 OR Yes=-2 THEN Labdata

9228 'IF Yas=1 THEN GOSUB Pb20B_spika

9240 Ph205%=""

7246 MAT Pb285= (§)

9292  PRINT USING *18/,K";"De you want to define a Ph-205/U/Th spike (Y/NI?®
9258 CALL Yesno(Yes)

9264 IF Yes=-1 OR Yes=-2 THEN labdata

9270 IF Yes=1 THEM GOSUR Pb20%5 spike

9276
9282 023 :KAT U235= (1)
9288 U2358="

9294  PRINT USING "18/,K";"De you want to define a U-235 cpike? (Y/N)®
9300 CALL Yesno(Yes)

9306 IF Yes=-1 OR Yes=-2 THEN Labdata

9';?312 IF Yes=1 THEN GOSUB UZ235_spike

318

3323 0233 N{‘T JN233= (b

9336 PRINT USING *187,XK";"De you want to define a mixed U-233/U-236 spike? (Y/N)®
9342  CALL Yesns{Yes)

9348 IF Yes=-1 OR Yes=-2 THEN Labdats
9354 IF Yes=1 THEN GOSUB U233 _spike

-57-



9360 !
9366 Th230:HAT Th230= (D)
9372 Th23ps=""

PRINT USING "18/,K";"Do you want to define a Th-230 spike? (Y/N)*
CALL Yesno{Yas)

IF Yes=-1 OR Yes=-2 THEN Labdata

}F Yes=1 THEM GOSUB Th230_spike

GOSUB Mass discrim
GOSUB Blanks

GOSUB Lahdata name
Transfer_labdat
GOSUB Create labdata
GOSWB Store_Tabdata

!GOTD Labdata

945 Create labdata:ON ERROR GOTO Cant_creste

7462
9468
9474

CREATE BDAT Labdata$,2
OFF ERROR
RETLRN

9480 !
9486 Catl:Dd=0

7492

GOTO Newfile

7498 Catl:Dd=1

w1d

%OTO Newfile

9516 Newfile:Newfiles! ! Indicates file-change
OFF KEY

Clear

HASS STORAGE IS Ms$(Dd)

PRINT USING *B0A,/,K,X,K,K,/*;RPT${**" B0}, "LAKDATA FILES PRESENT ON DISK I8 DXIVE®,Dd,*:"
ON ERROR GOTO 9564

CAT 10 Cat$(¥)

PRINT TABXY(40,2);VALS$(Dd)&":*;TAB(S0) ;Cat$(2)
GOTO 9588

Dd=NOT Dd

PRINT TABXY(40,2);VALS(Dd)&":*; TAB(S0) ;Cats(2)
HASS STORAGE 18 Ms$ (Dd)

ON ERROR GOTO Nodisk

CAT T0 Cat$(¥)

(Ixrg ERROR

REPEAT
IF Q%S}(I){44,55]=‘ 2 256 " THEN

J=JH
Lfile$(])=TRIMN$(Cat$(1)[1,13D)
Rowcol(J,Row,Col)
PRINT TAﬁXY(éol,Rnu);' "ELFiled{lL "
END TF
I=1+1
UNTIL Cat${I)="" OR I-30
Maxj=1
hexrew-Row
5FFJE%RBQEN PRINT *{{{4404404{{{{ ND LARDATA FILES PRESENT ON THIS DISK »xivyvinyninngg®

PRINT USING */,K":RPT$("x".80)

IF New run THEN PRINT USING *7 K*:*YOU MUST HAVE & LABDATA FILE IN MEMORY TD PROCEEL,®
PRINT DSING *2/,K"; "SELECT A LABDATA FILE WITH ARROM KEYS, THEN PRESS "&FNHS({ “rXELUTE™
gftﬂﬂT New_run fHEN ON KEY 9 LABEL ®  ESCAPE™ GOTO Labdata

01dj=1
Rougol(J Row,Col)
PRINT TABXY(Co1,Row) ,FNBL$(LFile$(]))

_58_



7698

9738
9

2%
9732 Lke 0» xsn GOTh 9744

ON KEY 0 LABEL * DRIVE 0" GOTO Catt
ON KEY 1 LABEL " DRIVE 1* GOTO Catl
IF New run THEN

LABEL * DEFINE NEW® GOTO ALl

ON KEY 4
PRINT TABXY(I ;163 ;% (Press "AFNH$("K4")4" to define a "AFNUn$("new")4" LABDATA file, "

END IF
PRINT TABXY(2,18);

K FiGet key
SELECT K
CASE -196,-194,-178 ,-162 ; Right, Up, Dawn arrow
J=J+(K= *194) (K=- 196) -4 (K= 162)+4*(K‘ 170) ! Nave file corsor
IF J¢{1 THEN J= Haxi ! Hraparuund
IF J)Maxj THEN J= ! :
Rowcol(0 d} Row,Col
PRINT TABX tCol Rou)x "Afile$(0ldjia" "
Rowcol{J,Row,C
PRINT TAﬁxv(tox Rou) FNB1$(LFile$ (1))

BEEP 440
0Mj=]

CASE -168 | EXECUTE key
Labdata$=Lfiles (J)
ASE ELSE

GOTD Lkey
%ND BELECT

OFF ¥BD

OFF KEY

Read labdatallabdata$,Errer)

IF Error THEN Labdata

Trancfer_labdat

ON 1+New_run GOTO Labdata,Print_labdata

9834 Labdata name: ! Define a name for the labdata file
REPEAT

840
9846
9852
7858
9864
2870
2876
7882
9868
7894
2900

’—ll

FRINT USING "18/,K";"Name for this Labdata File? (=10 characters;
INPUT T$11,25]
TTRING (141

UNTIL T$()*®

IF T¢="#" THEN Labdata

Labdatas=T$

BEEP

RETURN

9906 Nodisk:OFF ERROR
7912

9918

Clear

PRINT TARXY(15,10) ;FNH$("sx% CAN’T ACCESS DISK IN SPECIFIED DRIVE #xx")

*Press “AFNHE(*K0*)&" or “AFNHS("K1*)4" to change the LAEDATA disk drive)”

enter "AFNHE(®#")&" to escape)”

PRINT TABXY(9,12); % press "AFNCt$A* when yau have a valid disk in the drive -

Clunk
PAUSE
GOTO Newfile

PbEBB ike; ! Enter data fer a Pb-208 or Pb-206 5

ike
ATQ Pb-208 SPIKE: d" SPIKE NAHE,®",MIXED WITH °35 (Y/N)?,MOLES 208 PER GRAM,UNCERTAINTY (ia %) 0

F [208] ",L06/°04 6/;&7,L&6/208
DATA 035 0;3,-1,-1 -2,~2,1E- 15,1£ 5,0,20,0,0,0, 1E6,8,1E6,0, 1ES
DATA * . ﬁ ?‘} 0,°%)97,71,7
DATA 0,41, b i AN B
géblt ﬁrongt‘(ft) ﬁanget{I 2),Responsed(11),Use(11),Nva111),Les(11)
4=
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999  RESTORE 9960

10002 Lr$(3)=Pb208$

10008 IF Ph20B(1) THEM

10014 Les(5)="Y*

10020 ELSE

10026 Lrs(5)="N"

10032 EM IF

10038 FOR =2 70 &

10044 Lr$(I+4+(1)2))=VALS(Pb20B(T))

10050 NEXT 1

10036 READ Prompt$(*) Range(*),Response$(x) Use(¥)

10062 IF NOT Newfile THEN MAT Responses= Lr

10068 ForalLr$(x),1)

10074 IF Escape THEN Labdata

10080 Pb208$=TRINS (Response$(3)(1,151)

10086 PbaDB(1)=(UPCS(TRINS (Responses (5))1="Y")

10092 FOR 1=2 10 4

10098 Ph2iB(D)=Nval(I+4(1)2))

10104 NEXT I

10110 RETLRN

10116 !

10122 Ph205_spike: ! Enter data for a mixed Pb-205/U/Th spike

18128 Clear

10134 OFF KEY

10140 LO0P

10146 PRINT TABXY(1,15);"I5 THIS Pb-205 SPIKE IXED WITH U-235 (1) OR U-233/U-236 (2)7°

10152 INPUT U3b

10158 EXIT IF U36=1 OR U34=2

10164  Bad_input(*ENTER EITHER 1 OR 2%)

10170 END LOOP

10176 U3b=U36-1

10182 DRTA. Pb-205 WIXED SPIKE: ,”*,SPIKE NAME,NOLES Pb-205 PER GRAM,HOLES U235 PER GRAN,HOLES Th-251 PER

10188 DATA PERCENT UNCERTAINTY IN [2051," *’ L rofazse v SRR ¢+ LI TV
205 23&/204&206/287 206/208,238/285, ** 23/

1019" Té an un ') 'I? ?? ?? Inl nl Il L] I

10200 nnra 0{6 ?é i 1 1Es, 185, te 15, lt—s i iq, i s ", 2& D 20,0,20,8,3,0,1,3,1E6,3,1E6,0 ,1Eb, 1£-15,1,.0

TR 0,00,1,1,1,0,1,1

%3g%§ §£¥ﬁf braneri(i7$ kesponse§(173 Aange(t? 2),Use(17),Nvali17),Lr$ (17)

10524 RESTORE 10182

§%§%g READ Pro¢&t$(*) ,Responses (*) Range(*) Use(¥)

10242 Pronpti(ﬁ)"ﬁOLES U-233 PER GRAM®

10248 Prompt$(B)=" 77 12331

18254  Prompt${15)="218/243"

10260 Prompt$(16)="233/236"

10266 Use(16)=1

11272 Resgonset(lb)'—""??'

10278 END 1

10284 Lr$(3)=Ph205¢

10298 FOR I-1 10 13

1029 Lr$(I+3+(1)6))=VALS (Pb205(1))

10302 NEXT I

10303 1F NOT 36 THEN Les(1b)=""

10314
10320
10326
10332
10338
10344

10350 FOR

10356

IF U36 AND Lr$(16)="0" THEN Lr$(16)="17"
1F NOT Neuflle THEN MAT Response$= Lré
ForalLr$(x),]

I Fecape THE Labd

Ph205%= RIH$(Response$(3)l1 15D

NAT Pb283= {

1=1 1013

Ph20S(I)=Nval (1+3+(138))
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10362 NEXT I

10368 RETURN

10374 |

10380 U235 spike: ! Enter data for a U-235 sgike

10386 DATA "U-235 SPIKE: ,**,SPTKE NANE, ™", HOLES U-235 PER GRAM,% UNCERTAINTY N [2353,"*,238/235, ", ™" 20,

10392 DAta d,0,6,0)-1,-1,0,8,1E-15,16-5,0,20,8,6,0,1E8

10398 DATA 0,0015031,1,001

10404 REDIN Promgt$(8) Response$ (8) Range(8,2) ,Use(8) Nval(8) ,Lr$(8)

10410 MAT Lrs= (*%)

10416 RESTORE 10384

10422 READ Prompt$(¥*),Respanse$(#),Rangel#) Use(®)

10428 Lr$(3)=U2354

10434 Lrs(5)=VAL$(U235(1))

10440 Lrs(b)=VALS(UZT5(2))

10446 Lr$ (6)=VAL$(UZ35(3))

10452 IF NOT Newfile THEN MAT Response$= Lr$

10458 Forallr$(x),1)

10464 I Escage THEN Labdata

10470 U2358= TRINS$ (Response$(3)11,15D)

10476 U235(1)=Wal(5) ! [235)

10482 U235(2)=Nval(h) ! 3+/-

10488 U235(3)=Nval(8) 1 238/235

10494 RETURN

10500 !

10506 U233 spike: ! Enter data for a mixed U-233/U-236 cpike

10512 DATA U-233 - U-236 MIXED SPIKE: ,**,SPIKE NAME,*® MOLES U-233 PER GRAM,Z UNCERTAINTY IN [2331,236/23
3,233/236,%%,*%, 17, 77,"1* 17,7

10518 DATA 0,0,0,0)-1)-10,0,18-154E75, 0,20, 0,156, 0,16

10524 DATA 0,8,1,0,1,,11

10530 REDIM Promptd(8) Responses(8) Range(8,2) ,Use(B) ,Nval(B) ,Lr$(B)

10536 MAT Lrs= (*")

10542 RESTORE 10512

10548 READ Prongt$(*),kesponse$(*),Ranqe(*),Use(*)

10554 Lr$(3)=02338

10560 FOR 1=5 10 8

10566 Lr$(T)=VALS(U233(1-4))
NEXT 1

18378 IF NOT Newfile THEN KAT Responses$= Lré

10584 Foral(Lr$(x),1)

10598 IF Ecscape TﬁEN Labdata

10596 U2334=TRIN$ (Response$(3)11,151)

10602 U233(1)=Nval(5) ! [233]

10608 U233(2)=Nvallb) ! % +/-

10614 UZ33(3)=Nvall7) ! 238/233

10620 UBT(4)=Nval(B) 1 233/23%

10626 RETURN

10632 | , _

10638 Th230_cpike: ! Enter data for a Th-230 spike

10644 DATA” Th-230 SPIHE: %, SPIKE NANE, ** HOLES Th-230 PER GRAH,Z UNCERTAINTY IN [2301,"",232/230,"","" 2
H y i1 of

10650 DATA'0,6,0,4,-1,-1,0,0,1E-15,16-5,0,20,0,0,0,1

10656 DATA 0,0,130,1,1,001

10662 REDIH grc?gg§<é>,Responses(a>,Range(s,z),Use(a),uval(a>,Lrs<a;

f‘ -

10674 RESTORE 10644

10680 READ Prongt%(*),kespnnset(*),Ranqe(*),Use(*)
10686 Lr$(3)=Th230%

10692 Lr${3)=VALS{Th230(1))

10698 Lr$(b)=VAL$(Th230(2))

16704 Lr$(8)=VAL$(Th230{3))

10710 IF NOT Mewfile THEN MAT Respanses= Lr$
10716 Fornllréis) 1)

10722 IF Escape THEN Labdata
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10728 Th23M4=TRIM$(Responses(3){1,151)

10734 Th230{1)=Nval(5) ! [230]

10740 Th230(2)=Nvallb) ! J+/-

10746 Th230(3)=Nyal(8) 1 232/230

10752 RETURN

10758 | )

10764 Raee discrim: ! enter data for standard mass-discrimination for mss-cpectremeter runs )

10770 DATA " MASS DISCRIMINATION: ®,(ALL IN PERCENT PER MAGS-UNIT),"",FOR Pb RUNS," uncertainty®,™,FIR U
RUNS,® encertainty®, " ,FOR Th RUNS," encertainty®

10776 DATA ®® *%, =% 1197, " 10,0, "

10782 DATA 0,4,0,0,8,0,-1,1,8,1,0,6,-1,10,1,0,0,-1,1,0,1

10788 2aTA 0,0.0.100001,4,0,1 4

10794 KESTORE {0774

19800 REDIX Prempt$(11),Recponse$(11),Range(11,2),Use(11) Nual (1), Lrél11)

10806 MAT Lrs= (*%)

10812 READ Pra?%tt(*),kesponse$(*),Ranqe(*),Use(*)

10818 FOR I=1 T0 & »

11824 NE&§$§1+3+(I>2)+(I)4))=UAL$(stcr(I))

10836 IF NOT Newfile THEN MAT Respense$= Lr$

10842 Form(lr$(x),1)

10848 IF Escape TREN Labdata

10854 Discr(1)=Nval(4)

10860 Discr(2)=Nvall5)

10866 Discr(3)=Nval(7)

10872 Discr{4)=Nval(8)

10878 Discr(S)=Nval(10)

10884 Discrib)=Nyal{il)

10898 RETUR

10896 !

10902 Blanks: ! Enter data for Pb-U-Th blanks

10908 DATA  BLANKS: % Uncertainty IN Pb BLANK,“’ r R TR e "Th ToE,ee

15914 DATA BLANK-Pb 206/204,‘. Uncertainty (absﬂlu%e)",'",HLﬁNK-Pb 207/204," "Uncertainty (absolste}®,*", BLAN
K-Pb 208/204," Uncertaxnt& (absolute)”

I o 7 ESECOIEL s o e,

10932 DATA 0,b, 05168, 051E%, 00168, 050,12 80,0, 30,070, 82,80, 0,10, 0,0,32,44,8,15,0,0,-1,1, 1,1

10938 DATA 0,1,1,1,0,1,1,0,1,1,0,1,1.0,1,1
RESTORE 10908

10950 g&?!?rgto?aagtlé),Responsei(lé),Ranqe(l&,ﬁ),Use(lb),Nval(lé),Lrﬁ(?b)

10962 READ Prom ti(*),Resgonset(*),Range(*),Use(*)
10968 Lr$(2)=VAL%(Blanks(1))

10974 Lr$(3)=VAL$(Blanks(2))

10980 Lr$(4)=VALS${Elanks(3))

14986 Lr$(6)=VAL${Elanks(4))

10992 Lr$(7)=VALS{Blanks(3))

10998 Lr$(N=VALS(Blanks(6))

11004 Lr$(10)=VALS{Blanks(7))

11018 Lr$(12)=VAL$(Blanks(B))

11816 Lr$(13)=VALS(Blanks (7))

11022 Lr$(15)=VAL$(Blanks(10))

11828 Lr$(18)=VALS{Blanks(11))

11034 %F NOT Newfile THEN MAT Response$= Lr$

11045 Farm(Lr$(®),1)

11052 IF Escage THEN Labdata
11038 Elanks{1)=Nval(2)
11064 Blanks(2)=Nval(3)
11070 Blanks(3)=Nval(4)
11076 Blanks(4)=Nval(s)
11082 Blanks(5)=Nval(7)
11088 Blanks(6)=Nval(9)
11094 Blanks(7)=Nval(10)



Blanks{B)=Nval(12)

Elanks{9)=Nval(13)

Blanks(10)=Nval (15)
Blanks{11)=Nval{i&)
RETURN

!
Print labdata:0FF KEY ! print out or display contents of a lahdata file
OFF KBD

Clear ! Clear screen

B N T

g =]
[~ =

rara
e
o

220

298

IF NOT New run THEN
P=POS({Labdatat,™:")
IF P THEN Lahdata$=Labdata$(l,P-1]

P§IQ§/§§§XY(1,I7);‘D0 you want a hard-copy of this ";CHR$(I4)4labdata$ilHR$(34);" 1labdata-file prin
tou "

Yes—-1

REPEAT
LALL Yesne(Yes)
DISP

SELECT Yes
{ASE 1
Printer ak=1
ON TIMEDUT 7, .1 CALL Printar_timeout
PRINTER 15 701
PRINT
IF Printer ok THEM
OFF TIMEDUT
L%%INT USING *K,5/";CHR$(27)4"&k0S"! normal-size print
PRINTER IS CRT
GOT0 Labdata
END IF
CASE 0
PRINTER IS CRTY
END SELECT
UNTIL Yes=1 OR Yec=0 OR Yes=-2
IF Yes=-2 THEN Labdata

IF Yes=1 THEN PRINT RPT4("-*,80)
IF Yes=§ THEN CALL Clear

END IF
PRINT USING *K

/*;"DATA FROM LABDATA FILE *5G$ALabdata$d@ss®:®
IF Yes THEN PRINT
MAGE *[*,38,"1 = *,D.4DE," +/-*,DD.DD,"% meles/g"

I
1F 12082 THEN

PRINT *Pb-208 Sﬁike ("4Ph208sL™) "
IF Yes THEN PRINT
PRINT USING 11340;VAL$(208),Pb208(2},Pb208(3)
IF Pb20B(1) THEN .

LE&I*I *{this is a Pb-U-ITh] mixed spike)®

E
PRINT "(net a mixed Pb/U spike)*
END I

F
PRINT *206/204=";Pb20B(4) ;TAB(23) ; "206/207=" ;Ph208(5) ; TABL46) ; *206/208=";Pb208(4)
IF Yes THEN PRINT

END IF
IF Pb205(1) THEN

PRINT "Pb-205 mixed spike  (“4Pb205$3*):"
IF Yes THEN PRINT

U36=(Ph205(12)¢ D)

PRINT USING 11340;VAL$(205),Pb205(1) ,Ph2D5 (4)
PRINT USING 11340;VAL$(235),Pb205(2) ,Pb2T5(S)
PRINT USING 113405VAL$(330))Pb205(3),Pb205(4)
IF Yes THEN PRINT

PRINT "206/205 =*:Ph205(7) , TAB(35);

IF NOT U3& THEN PRINT *238/235 =*;Pb205(11)
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11778

IF U36 THEN PRINT °238/233 =";Ph205(11);TAR(LD); "233/236=" ;Pb205(12)
PRINT "206/204 =";Pb205(8); TRB(BS) “23°/°3“ =" Ph205(13)

PRINT *206/207 =" iPb203(9)

PRINT "206/208 =", PhZGS(IO)

IF ges THEN PRINT’

END I
IF U233(1) THEN
PRINT *U-235 spike ("RU235$4"°):"
IF Yes THEN PRINT
PRINT USING 11340; V¢L$(°35) 2 U235(1) , U235(2)
PRINT "238/235 ",U2 35(3
IFIYBc THEN PRINT

EN
IF U233(1) THEN

PRINT *Mixed U-233/U-236 spike {"&U233$4%):"

IF Yes THEN PRINT

PRINT USING 11340;VAL$(233) ,U233(1) U233(°)

PRINT *233/23% ",0233(3) 753(24), 2137238 ="; U233 (4)
EN%F Yes THEN PRINT

8 IF Th23&(l} THEN

PRINT "Th-spike (*ATh230%%"):"
IF Yes THEN PRINT
PRINT USING 11348; UPL$(239) Th230(1),Th230(2)
PRINT "232/230 ",Th %))
N%FIYeS THEN PRINT

—

PRINT 'Avera$e nass-discrimination during mass-spectrometer runs, in %/a.m.u, -
IF Yes THER PRINT
PRIgT "P%A "iDiscr{1);%+/-";Discr(2) ;TABC2E) ;" *;Discr(3);"+/-*;Discr (4) ;TAB(SD)  "Thy "3Dizcr (S} "/
iDiscr
IF Yes THEN PRINT
PRINT “Average Blanks:"
IF Yes THEM PRINT
PRINT *Uncertainty in assigned amsunt: Pb - "&VAL$(Blanks(1))&"%";TAB(48) ;" ~ *&VAL&(Blanks(Z21&"%";T
AB(63);"Th - ‘&UA ${(Blanks{3NEY"
IF Yes THEN PRIN
PRINT "Pb b lank rauoc and uncertainties:”
PRINT *206/204 = "AUALS (Blanks(4))&™/-*AVAL$(Blanks(7) ) ;TAB(26);
PRINT *287/204 = “&VAL$(Blanks(5))&"+/- '&VALstBlank:(B)) TAB(SL
PRINT *208/204 = "SVALS$ (Blanks(b))& +/-"4VALS (Blanks(9))’
PRINT *Error-Correlations: 206/204-207/204=";Elanks(10);TAB(4R);"206/204~268/284="Rlanks (1]}
IF MNew_run THEN SUBEXIT
IF Yes THEN
PRINT USING *K,9/";RPT$("*-*,B0)
PRINTER 15 CRT’

ELSE
;gégé USING */,K";"Press"&FNCts&"to continve, use arrow-keys to screll display.”
END IF

GOTD Labdata
}

11784 Store labdata:OFF KEY
11796 OFF RBD

11796

11805
11886
11807

11808 C

11810
11814

Clear

11802 Storefile:ON ERROR GOTO Bad_write
11803 REPEAT

EA
gﬁy&% gSING *18/,K,/";"WHICH DRIVE (0 OR 1) DO YOU WANT TO STORE THE LARDATA FILE ON?®

U?TIL D=6 OR D=1

gar

DISP "Storing file "&CHR%(34)4Labdata$hCHRE(I4NE",.."
ASSIGN BN1 TO LabdatasiMss(D)



11820

OUTPUT BW1;P52088,Ph20B(x), Ph2058,PL05(x), U235, UZES 4), 338, 233(x) Th230S, The0 ) Blanks (4) Diser
¥

11826 OFF ERROR

11832 ASSIGN 8Nt TO #

11838 P=POS{Labdatas,":")+PDS{Labdatas,". ")
“galemmmewruMuanpfx

%g%%g PRIN? USING "/,K,K,/";Labdatash™ STORED.®

11868 RETURN

11874 !

11880 !

11884 Bad write: ! can’t store Labdata file an disk
11892 IFTERRN=36 THEN ! no such file, so need to create,
11898 Create file:ON ERROR GOTO Cant create

11904  CREATE BDAT Labdatas$,?

11910 OFF ERROR

11916 GOTD Storefile

11922 ELSE

11928  Clunk

11934 Cant create:PRINT

11940  OFF ERROR

11946  IF ERRN=04 THEN B
11952 PRINT “#xx FILE *&lLabdata$h® ALREADY EXISTS. DO YDU WANWT 70 OVERWRITE WITH NEW DATA (Y/#)?"
11758 CALL Yesno(Yes)

11964 IF Yes THEN

11978 PURGE Labdata$

11974 GOTO Create_file

11982 ELSE

11983 Clear

11988 PRINT USING "18/,K,9/";“CAN'T CREATE FILE, CORRECT PROBLEM, THEN PRESS"AFNCt$
11994 PAUSE

12000 G0TO Labdata

12006 END IF

12007  ELSE

12008 GOTD 11983

12012 END IF

12018 END IF

120624 !

12032 Ldend:SUBEND
12034 !

12042

]

1%048 Trancfer labdat:SUB Transfer labdat

.5

12860
12066

12072
12078

12084
12090

12096

IOE%?%E %Rséhﬁ arpay-variables from the labdata file to simple, wnemsnically useful variables,
COM /Labdatal/ Labdata$,Phspike$,Uspike$,Thspike$,Pb205_spiked,Nived spike,Spike2liSpg,Spike20Bpg,Phspk_
conc_perr,Spikebd, Spikeb7,5pikeb
COM /L.abdatas/ S 1ke65 ngke?35p9,831ke23qu perr,Spiked38235,501ke30pg,Spikedd2d30, Phdise Phdisc_err,
Udisc,Udisc_err, Thdisc,Thdisc_err,Phblank perr
CON /Uabdatal/ Ublank p err, Thﬁlank _perr, SIénk64 Blank74,Elank84 Blankbderr Blank74err Blank84err Blanké
474 rho,Blank_64B4rhe, 233’ spiked
CON /Labdatad7 Splke233pg g1k9233pg err, Sg1ke238a33 S%1k9233"36

¥

ggﬂTlgegg labdat/ Ph208(k},Pb205(%),02351%) , U233 %), Tht 2330%), Discr(#), Blanks (), Ph208%, PH2I5S , U235, U3
IF Ph205_spiked THEN ! Pb-203 SPIKE

Phspike$=Pb203¢
Usp1ke$=Pb205¢

Ths; ike$=Pb205$

U233 _cpiked=(Pb205(12)(30)
Spike? Spg=Ph2B5(1)
Phepk_cenc perr‘?b”ﬁﬁ(d)
szkeB4 Ph203(8)
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SpikebS=Ph2la(7)

V- (U-235 IN Ph-205 SPIKE)

(U-233/236 IN Ph-205 SPIKE) --—-

{Th-236 IN Pb-205 SPIKE) —-—-m-n-

b w1233 SPIHE

Ph-208 SPIKE

U-235 SPIKE

Th-230 SPIKE

MASS-DISCRIMINATION

BLANKS -

12162 Spikeb7=Ph205(9)

12168 SpikebB=Pb285(10)

12174  IF NOT U233 spiked THEN
12180 Spike2dopg=Pb205(2)
12186 S 1k9235%§5perr-Pb°05(4)
12192 1k923 =Ph205(11)
12198 ELS

12204 Splke 233pg=Pb205(2)
12210 Spiked33ng perr=Ph205S(S)
12216 S ike233 6 Ph20S(12)
12222 5p1k9238°33 PB205(11)
12228 END IF !

12234 Sy1k9238 =Ph205(3)

12240 Spike230 %nperr'Pb205(6)
12246 Spike232230=Pb205(13)
12252 Hlxeﬁ splke‘l

12258 ELSE

12264 Pbsp1ke$~Pb208$

12278 Mixed spike=Pb208(1)
12276 Spikez20Bpg=Pb208{2)}

12282  Pbepk conc perr=Pb208(3)
12288 pr eb4=Ph20B(4)

12294 Spikeb7=Pb208(5)

12300 S 1kebB=Ph208(4)

12306  IF U233 spiked THEN

12312 lspikes=U2334

12318 Sp1k9233p =U233(1)
12324 1k923’g§ perr=U233(2)
12330 Spike233236=U233(4)
12336 81k9238233-U23a(3)
12342

12348 Us 1ke$=U235

12354 gplkeZBS g-UZZS(l)
12364 1k923agg perr=1235(2)
12366 Splk9338 S=U235(T)
12372 END

12378 Ths 1ke$ Tha3s | ——memmmmeee
12384 pr e22lpg=Tha3h{1}

12390 1ke23g% perr =The 30(2)
12396 Spiked32230=Th230(

12402  Phdisc=liscr(l) ! —~mm—mmomcmee
12408 Pbdisc err=Discr(2)

12414 Udiec=Disce(3)

12420 disc err=Discr{4}

12426  Thdisc=Discr(5)

12432 Thdisc_err=Discr(6)
12438 Pbblank_perr=Blanks{1) ! -------
12444 Ublank perr=Blinks(2)
12450  Thblank_perr=Blanke(3)
12456 Blankb4=Rlanks(4)

12462 Blank74=Blanks(d)

12468 BlankB4=Blanks (&)

12474  Elankéderr=Blanks(7)
12480  Blank74err=Klanks{(8)
12486  BlankBderr=Elanks(9)
12492 Blankb474_rho=Blanks(10)
12498  Blankb484 rhe=Blanks(11)
12504 END IF

12510 SUREND

12916 !

12922 !

12528 Recd labdata:SUB Read_labdata(Labdata$,OPTIONAL Error)

12524 OPTIDN BASE 1



12340

12346
12552
12358
12364
12579
12376
12582
12588

12594

CGH /Rggg labdat/ PB208(%),Ph20S (%), U235(x)  UA33 (%3, T30 () Discr (), Blanks(¥) Phaias,Pha1ss , Ua3ss U023
cu& /Hs! Hs$(%)

Clﬁar

IF NPAR=2 THEN Error=(

DISP *LDADING “ACHR${34)4lLabdatasaCHRE(I418"..."

ON ERROR GOTD Bad read

ASSICN BN1 TO Lsbdata ‘
ENTER BN1;Pb208S, PbZGB(*) Ph205%,Ph205(%),UR35%, U235 (x) U233, U233¢%) , Tha3id, Tha30 (%), Blanks(x) Discr (s

DFF ERROR

12600 DISP

12608

SUBEXIT

12612 1
12618 Bad read: ! €an’t read specified Labdata file

12624
1’630
12636
12642

12648
12654
12660
126bb
12672
12678

12684
12690
12696
12732

IF"NOT POS(Labdata$,™:®) THEN ! If user didn't indicate MSUS, try both
ON ERROR GOTD 12686
ASSIGN BN1 TO Labdatastlss(0)
(*gﬂTER #N1;Pb208¢,Pb208(%) ,Ph205,Pb205(%)  U235¢,UR35(%) U234 ,U233¢x) , Th230$, Th234 (%)  Blanks{x), Discr

OFF ERROR
| SUBEXIT
" DN ERROR 6OTD 12708

ASSIGN €N1 TO Labda tasiiss(1)
((ENTER BNI;PL208,Ph20(x) Puts8, Ph205(), L2258, U235 () U236, UZB3(x), Th23ts, hast a) Blanks ] Discr
OFF_ERROR
SUBEXIT
END IF

12708 Clunk

12714

y
OFF ERROR

12720 DISP

12726
12732
12738
12724

OFF KEY

OFF KED

IF NPAR=2 ruen Error:1

PRINT USING *K,2/ K*:"CAN'T ACCESS FILE *ACHR$(34)ALatdataShCHRS(3AR® -~ "DHECK SPELLING OF FILE- NA
E INCLUDING UPPERCALE/LOVERCASE, TRY AGAIR.'

12750 WAIT 3

12756
12762
12768

SUBEXIT
gRINT USING "2/,K,3/";"CAN'T READ FILE “ilabdata$s” -- CHECK NAME AND/OR DISK, PRESS®AFNCtSA"WAEN REA

12774 GOTD 12750
12780 SUBEND

12784 !
12792 1

12798 Pb_pb age SUB Pb b a 2(R76,Aqe,OPTIONAL R76_err,Age_err)

12804
12810
12814
12822
12828

U calculate Ph-2077206 age and’ {optisnal) efrar
OPTION BASE 1

DIM Pb_pb_age(d)

u238_235-137.88

Lamda2as=1. 5512564

Laﬂbda 35=9.8483E-4

HgT Pb_ph_age= (0)
Calc _arrs=)

4 FGR I;Z—Calc errs T0 2+Calc_errors

IF Calc_errs THEN R=R+{1-2)#R76 erp
IF RY.0756 AND R{1,9 THEW



12880 Trial t=4SUDM(SOH(-(1/2)+R)Larb 2235/ (Lash 238238 20511 14(R) 7))
12900 Change=1

15916 REPEAT

12912 F=Lanbda23BREXP (Trial t*(Lanbda238-Lanbda235))/Lannda2ds

12918 T=L0G(1+(EXP(Trial_t¥[anbda238)-1-F¥(EXP(Trial_t#lasbda235)-1))/(1/{U2IB_23HR)-F)} /Lasbd al3]
%%3%3 %hqn e=A§S(T-Tria1_t)
rial t=

12936 UNTIL Cﬁanse(.ﬁl
12942 Pb ?b_age( =T
12948 END T

12954 NEXT I

12960 ﬁ?e=Pb_pb_age(2)
}%gg% l1 CalC_errs AND Pb_pb_age(1) AND Pb_pb_age{l) THEN Age_err=ABS(Pb_pb_age(3)-Ph_ph_age{1))/2
12978 SUBEND

12984 !

12994 !

12996 Yes:DEF FNYes{5$)

13002 IF UPCS(TRIMS(S$))="Y" THEN RETURN 1

13008 IF UPCS(TRINS$(5$))="N" THEN RETURN

13014 RETURN -1

13020 FNEND

13026 !

13032 !

13038 Center:DEF FNCenter$(5$) ! create a centered string

13044 DIM Pad$180)

13050 L=LEN{(SS)

13056 IF L{B¥ THEN

13062 Padé=RPT$(* " (80-L)/2)

13068  RETURN PadsaShiPads

-

13052 FNEND

13098 !

13104 1 )

%%%%g ?cflle:SUB VcfiledDfile,Raw(¥) Nane$(¥),Nsanples Rawfilel$,Escape)

13122 | Subggogran te access VISICALC /PF files, The VISICALC files must have

13128 1 the following attributes: The file title, if any, must sccepy tha
13134 1 first row of the file, and will be printeé out when the PEDQ?

%g%:g : accesses the file,

%%{%% % The file must have been set for 2 column-width of 9.

13164 | The calumn-names or headings can eccupy 2 rows, but wmust qppear dir-
13170 ! ectly above a line of "equals® signs (ss=========zz=} hich serves as
13176 ! both an indicater of the column-heading rows and as a visual double-
13182 | gnderscore sigh,

13188 !

13194 1 The samsple or row names are assumed to be in the first tue celumns
13200 ! (A and B) of the file,

13206 ! ) ,

13212 1 The file must have been stored with the printer-width set at 8l

%gg%g : {the default value),

13230 | The file can contain up te 101 rows of sample-data and up to
13234 ! 50 columns,

13242 !

13248 ' The raw-data file can coentain_the following specifiers within the
13254 | sample-name, whose effect will occur when that row is accessed
13260 ' during data-reduction (affects cample in that row and any

13266 ¢ succeeding samples, vnless changed by a later specifier):
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!
b ¥ followed by the name of a LABDATA file will cause that file te
! be loaded and vsed.
! #¥TU¥ indicates that camples were tetal-spiked for U_(and Th),
! #PU% indicates that samples were spiked for U (and Th) in the same
! aliquot as the Pb-spiked aliquet (defaslt),
! %208% indicates that samples were spiked with a Pb-208 (or Pb-206
! spike rather than 2 Pb-205 spike, , _ ,
I %203 indicates that samples were tetal-spiked with a aixed Pb-2035/
! U-235/Th-230 spike.
i !233§kind1cates that samples were spiked with a mixed U-233/U-236

! spike.

! #g35% indicates that samples were spiked with a U-235 spike,

! %GAMSPK* indicates that data for U-233/236 spiked samples is in the
! forn of sample-238/cpike-233 patios, not as the raw raties,

| ¥348% indicates that the data for U-253/23b spiked saeples is in the
% forn of 233/236 and 233/238 raties,

OPTION BASE 1

CON /Ms/ Hs${x)

gFF KEY

{FF KBD

Neols=5i ! nunber of columns to be converted
Nsanp les=0

l£scape=9

DIN V$1751,Temp$ (801 R$L1601,Str8(B) 116, Crudsl243,Cats(40) 180 Rous 450] _
DIH TitlestBO1,L1815001, 12815000, TFiles 1251, Drive_stringsl151,PF Files(SDI10] Rawfile$(15]

‘Clear ! Clear CRT alpha
OFF KEY

ON KBD 6OTD 13566
PRINTER 15 CRT
ERINT TABXY(1,4);"Press "SFNH$(* k0 ")&" for a cataleg of the disk in the “AFNdn$("left®)4"-hand drive.

PRINT TABXY(1,6);"Fress “AFNHS(* k1 *)&* for a cataleg of the disk in the "AFNUa$("right®ia"-band drive

PRINT TABXY(1,B):"Precs "&FNH$(® k4 ™)&” to load a Visicalc datafile inte memory.”
PRINT TABXY(I,laﬁ;'Press "AFNHE(® kb ")A" to print out the datafile data on the printer.”
PRINT TABXY(1,12);"Press "SFNH$(® k7 *)&" ta cancel kb."

PRINT TABXY(1,14);"Press “4FNH$(" kB ")&" for HELP.®

PRINT TABXY(1,16);"Precs “AFNHE(™ k9 ")&" to escape.®

ON KEY 9 LaBEL * ' ESCAPE® GOTO Getuc,escgge
ON KEY 4 LABEL °LOAD DATAFILE® GOTD Whichfile
ON KEY 0 LABEL "CATALOG Drv #0" GOTD 13486

ON KEY 1 LABEL "CATALOG Drv #1* GOTO 13710

ON KEY 8 LABEL * HELP* LOTD 13602

ON KEY 7 LABEL ® DISPLAY DATA* GOTO 13656

ON KEY & LABEL " PRINT DATA® GOTO 13626

?UTD 13354

K=FNGet_key
OFF KB)
IF K(8 THEN
Clunk
GOTO 13452
EiSE
CALL Helpi2
£0TO 13446
END IF
Print=1
BEEP
DISP FNHS$(" PRINTOUT DATA ON THE PRINTER *)



13644 GOTO 13554

13650

13636 Print=0

13662 DISP FNHS$(® DISPLAY DATA ON CRT ONLY ™)
13668 BEE

13674 GOTO 13534

13680 !

13686 Drive string$=Ms$il)

13692 GOTO 13716

13698 !

13704 ! _

13710 Drive_string$=Ns$(i)

13716 OFF KEY

13722 OFF KED

13728 Clear ! Clear CRT alpha

13734 FOR P=1 70 1+Print

13740 IF P=1 THEN PRINTER IS CRT
13746 IF P=2 THEN PRINTER IS 701
13752 ON ERROR GOTO Bad cat

13758 5B

13764 Nfiles={ )

13778 DISP "Getting dick catalo%...'
13776 g?gpbrive_strlngi T0 Catsis)

OFF ERROR
;ﬁ%ﬁ} TABXY(20,2) ;FNUn${ "VISICALC /PF FILES ON DRIVE #"iDrive_string${131)

LOOP ! determine if file is a VISICALC /PF file (must end in A and be padded with snderscere charact
ers & be an ASCII file
Tac$=TRINS(REVS(C2t$(S){1,101))
EXIT IF LEN{Tac$)=0

13782

13788

13794

13800

13804

13812

13818

13824 Lo0p

13830 EXIT IF Cat$(5)032,361()"ASCII™ OR Tacsli, 110" "
1383 Tac$=Tacsl2]

13842 END LOOP

13848 IF Tac$[1,11="A" AND Cat$(S)[32,361="ASCII" THEN
13854 Nf11g5=i+ﬂf;les

13860 Pf file$(Nfilec)=REV${TacsI2])

13866 PRINT TAB(24) ;*#"8VALS(Nfiles) ;TAB(2B);"— *Pf_file$(Nfiles)
13867 TF (Nfiles/163=INT(Nfiles/16) THEN

13869 DISP *PRESS™FHCt$ATD SEE MIRE FILES...®
13870 BEEP 330,.05

13872

13873

13876

13878

13884

13890

13896

13902

13748

13914

13915

H

DISP
END_IF
END IF
5:=5+1
EXIT IF LEN(TRINS$(Cat$(5)))=0 OR S=40
END LOoP

OFF ERROR
NEXT P
PRINTER IS CRT
IF Mfiles=0 THEN

Clear

13920 PRINT TABXY(13,10) ;FNH$("THERE AREN‘T ANY /PF VISICALC FILES ON DISK #"&Drive_string${131)
13925  DISP "Press"sFNCtk*when ready..."

2 PAUSE
13938 GOTD 13444
13944 ELSE
13950 Filenua=0
13956 DISP "ENTER FILEY TO BE LOADED,..";
13962  ON KEY 9 LABEL *  ESCAPE® COTD 13446
13968 ON KBD GOTO 13980
13974  GOTD 13974



13980 K=FNGet _key

13986  OFF KBD™

13992 OFF KEY

13998 IF K{NUM(™1") OR R)NUH(‘?') THEN 13962
14004 OUTPUT KBD;CHR$(X)

14010 DISP BsA®’ (enter § to escape’”;
14016 INPUT Filenun

14022  IF Filenus{l OR FilenumINfiles THEN 13446
14028 Toap$=Pf_file$(Filenum

14034 Clear ~

14040  EOTO Catfile

14046 END IF

14052 !

14058 Bad_cat :0FF ERROR

14054 DISP FNHS (ERRNS)

14070 Clunk

14076 WALT 2
12%8% GOTO 13446
%4094 Uhlchflle Clear 1 Clear CRT alph

4108 PRINT USING *9/,K 2/ K" "ENTER THE NAHE( Brivel OF THE VISICALE ASCII-FILE TO BRING INTD MEMORY?","{exa
W o éekigrlalflle lf

14112 IF LEN{Rawfilel$) THEN

14118 PRINT TABXY(l 8);"Press sFNCt64"For more data froa ™;FNH$(Raufilel$)

14124 Temps=Ravfil lebs '

14130

14134 U kbd:ON KEY 9 LABEL "  ESCAPE® GDTO 13446

14142 N KBD GOTO 14166

14148 DISP

14154 GOTO 14144

14160 ¢

14166 X=FNGet_key

14172 OFF KBD

14178 OFF KEY

14184 IF K{()-189 THEN ! (not CONTINUE)

14190 IF KO)-171 THEN OUTPUT KBD;CHR$(K); ! Nat CAPS LOCK key

14195 DISP *(enter "AFNHS(*¥")&" to escape)”;

14202 PRINT TABXY(1,8);RPT$(* ",BD)

14208  INPUT Temp$

14214 E D IF

14220

14226 Eatflle (OFF KBD

14232 OFF KEY

14238 IF TRIMS$(Temp$)="#" THEN 13444

14244 Clear

14250 DISP *fccessing file "4Teap$d”...*

14236

14262 ﬂﬁ

14268  Colon=P05(Temp$,":") ! Use celen te separate file-name from drived

14274 EXIT IF Celon

14280 Ten%$ TRINS(Tenp$la™:1®

14286 END LOOP

14292 Rawfile@$=Tenp$

14298 DM ERROR GOTO Badspec

14304 Rauf;lei-TRIHt(TenpS{I Colon-11)

14310 L=LEN{Rawfile$)

14316 IF L{1D THEN Rawfile$=Rawfile$i"A”

14322 Drive_number=VAL(Teap${1:Colonl)

14328 Drive string$=Ms$(Drive_number)

14324 OFF ERRCR

14340 !

14346 L=LEN(Raufile$) )

14352 IF L{10 THEN Rawfile$[L+1,101=RPT$(" ", 10-L) ! add underscore characters as fill to be compatible with
the Visicalc fomat



14338
14364

!
Badcount=0

14370 Recoup:ON ERROR GOTO Badfile

14376
14382
14368
14394
14400
14406

Tf1le$-ﬂaulee$&nr1ue string$

ASSIGN BP1 TO Tfiles

ENTER 8P1;V$

CLEN(US)

L=MIN{BE,L) o _ . )
Title$= U‘Il L1 ! first line in the file assumed to be & title-line

14412 Raufxle$-¥enp$

12418 GOSUB Nsux

14424

14430 LOBP

14436 Row$=""

14442 FOR I=1 Tﬂ Nsux

14448 ENTER @P

148 FowsoRauslisLIXDID]

14460  NEXT I

14466 EXIT IF POS(Row$,RPT${"=" Ncols¥9))

14472 END LOOP

14478 OFF ERROR

14484 !

azzgg Clear I Clear CRT alpha

14502 Controll-PUS(TxtleS CHR$(27}) i Escape-character locatien -
14508 IF Controll THEN ! trim printer-control code if present
14514 Contrel2=POS(Title${Control1]," *)! end of control- seqeence
%:ggg EHgFIgontrol° THEN Titles= T1tle§{1 Contrel1-134Title${Centrol2]
%ﬁ%%% PRINT USING "K,/,K,6X,K,/";Title$, "SET#", "NANE®

14344 Get Jdata:NAT Raw= (0)
14350 Row=0

14556
14362

14368
14374
14380
14386
14592
14398
14604
14610

14658
14664
14670
14676

Og KEY ¢ LABEL *  ESCAPE" GOTO Dene

ON ERRGR GOTO Done
Row$=""
FOR 1=1 10 usux
ENTER EP1:Y
Rous=kouvaslx+3*<1>1)1
NEXT 1

(OFF ERROR
Row=1+Rou
Nane$ (Row)=TRIN$ (Row$[1 181) I row-names in 1st 2 celusns (& and B}
PRINT Raw;TAB(&);Name$(Ro
FOR Csl=3'70 50
Reol=Col-2
ON ERROR GOTO 14458 )
Rau(Rou Rcol)=VAL (Row$[7¥Lal-8,9%Cel]) ! eytract numeric value
anet(Rou) RowsRcol Rau(Rnu,Rcol}
BFF ERROR
NEXT Lol
Eﬁb Laoe

14482 Dcne OFF ERROR ! get all data, printout or display values
14688 OFF KEY

14694
14700
14706
14712
14718
14724
14730
14736

ASSIGN €P1 70 #

Clear ! Clear CRT alpha

Dfile=(Raw)l)

IF Print THEN
PRINTER IS 701
FRINT USING "K,/,K,8X,K,/";Title$, "SETH", "NAKE"
FOR I=1 TO Row

FRINT T; TﬁB(&) Name$(D)



14742 NEXT I

14748 PRINT USING "8/*

14754  PRINTER IS [RT

14760  DISP *"PRESS*AFNCt$A"WHEN READY TO CONTINUE...®
14766  PAUSE

14772 END IF

14778 Nsaagles=kou

14784

14798

14796 Nsux: | How many sucks needed to get 2 row

14802 Nsux=l

14808 Raw$=V$ ! Strxng for whoele row

14814 IF LEN(V$)=72 THEN ! Is 72 only if more characters in row
14820  LOOP ! Get more of the row-string

14826 ENTER BP1;V$ .

14832 Nsuz=1+Nsux ! number of “sucks® required to get all of row
14838 L=LEN(VS)

14844 Rou$~Rou$&U$[41 | Elininate the ist three "pad" blanks
14830 EXIT IF L(79 ! Last string if net 75

14856 END LOBP

14862 END I

14868 Ncnls INT(LEN(Rou$))/9

14874 RETURN

14880 !
14886 Badfile:Badcount=1+Badcount
14892 IF Badcount{7 THEK
14898 IF Radcount=] THEN Rawfile$=UPL$(Rawfile$)
14904  IF Badcount=5 THEN Rauwfile$=LWC$ (Raufile$)
14710 Drive string$[13,131=VALS{NOT (VAL(Drive_string$(13,131)))
14916 GOTO Recoup
14922 END IF
14928 Rawfilels=""
%2%%3 DISP USIHG M2, K" CHRE(131)A"  »xxx CAN'T ACCESS FILE "iTemp$d” mrxx “4CHR$(128)
14946 HAIT 3
}2;?5 GOTO Vcfile
14964 Badspec Bad input{"INVALID FILE DR MAS5-STORAGE SPECIFIER™)
14970 Rauwfilels=""
14976 EBTO Whichfile

14982

1%38% N%Fcolnaags iClear | Clear CRT alpha

15060 PRINT USING *&/,K,/,K, /" FHH$("%xex CAN’T FIND REPEATING-EQUALS LINE (s========,, ) THAT MUST
THE EO LHENAREL Yanas

15006 Clunk

15012 WAITS

15018 GOTO Vcfile

15024

15034 Eetvc escupe {lear

15036 Escape=t

15042 SUBEN

15048 !

15054 !

15060 Hhoup SUR Whae

15066 FOR I=100 TO Doy STEP 209

15072 BEEP I,.01

15078 NEXT I

15084 SUBEND

15090 !

15096 1

15102 Storefile:SUB Storefile(Nawe$(¥) Red(#) Firstzample,lastsanple)
15108 | Subprogram te create and storé a VISICALD PF Fild from the
15114 | reduced-data array.
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15128
15126
15132
15138
15144
15150
15156
15162

15168 Filename:Files=""
15174 PRINT USING *3/,K,2/,K"

15188
13186
15192

!
OPTION BASE 1

CON /Ms/ Hs$(%)

DIN Roystrings{378], Cnane1$13781, Crawe2S [3781,C16191,C28191,Files 151, TenpS1241, Tab Les 801 Filetst10)

OFF KED
ﬁred=Lastsanp1e-Firstsanple+i

) +*TF YOU WANT TO STORE THIS DATA AS A REDUCED-DATA FILE, ENTER THE FILE NAHE,®,*
OTHERWISE, JUST'PRESS *sFNCtst*,»

INPUT Files

IF File="" OR Files:"x" THEN SUBEXIT

PRINT File$

P=POS(File$,":*) _

IF P THEN File$=File${1.,P-1]1 ! In case user included MSUS
F&éeﬂi=TRIﬁ$(File§[1,103)

Loop
PRINT USING ®/,K";"WHICH DISK-DRIVE (2 or 137"
INPUT D
PRINT D
EXIT IF D=0 OR D=l
Clunk
FN@ LoopP

FRINT USING */,K®;*ENTER A TITLE FOR THE REDUCED-DATA FILE:"
LINPUT Table$

2 gRINT Tables

15294 Create_file:ON ERROR GOTO Purge
15300

15306
13312
15318
13324
15338
13336
15342

Clear

PISP "Checking disk...®

L=LEN(F1la0$)

IF L)9 THEN File$=Filel$[1,9]

IF L{=9 THEN File$=Filel$

File$=File($i"g"

IF L{9 THEN File$=File$ARPTS(® *. 9-L)

C§E%TE BDAT File$&ﬂs$(n),INT((f560+400*Nred)/256)+1

15348 DIS

15354
15360
15366

OFF ERROR
ASSIGN BN1 TO File$kNs$(D)

15372 Clear

%%%%% PRINT TABXY(1,10);FNCenter$(*CREATING REDUCED-DATA FILE....")

15390 | Column-headings

15396 DATA ™% ,*  SAMPLE®,"" * NAME®," SANPLE®," WT. ()*,"*," pps U","*," ppn Th*,"*,* ppn Pb", "CONSON-PL","

15402
15408
15414
15420
13426
15432

15438
15444

gpﬂ';' Pb—206/g”"nanona1es
WA 726(2%3;?535(r§u%',; 206/204%," (corr. )", " 20P/204%,* fcare ), 2IB/2U4"," Ccorr )%, " 204/238",
at, rag,
DATA * %gfézes'ﬁgaﬁgég.>',- 20G(230%,* (rad.)*,* 206/238°," age (he)*," QU723 age (K", 207/20"
Iage all Hlae ‘9
ﬁ?;ﬁ&;.). aié/auq',ti,"2353204-,==,- 232/204%,* [U1%," Zerc®," [ThI®," Zerr®," [2041"," Zerr®,®
B w Errll
DATA235§2%§264";E Tepr®ye DUV, Tere?," QUAT,Y teret,t TN RIS AR Rho
an L.-' rrll'- LN ] Errl
n&rg -A§eg/2ds-,;h Ze;ﬁu’;e$/8'7}5§h' Rho®,* 208/232%," Zerr*," 238/204%," Zerr®,* 232/204"," Zerr
Y U 3. ol "Ny~ au 8 "
DATA *Tha-Gamwa®," Rno®,* BEfas * el/u®,* GAMMA®.* el/U®,* BETA/"," GAMHA®
IDATA *BETA",* eU/U%,*’ GARKA®, el/U",F BETAZ®," CAMKA'

15430 Construct file:Cnamel$ll,3781=""

15456

Cname2$[T,3781=""
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RESTORE 1539
FOR I=1 T0 42
S1=941-8
52=51+48
READ C1s,C2$
Cnanel$[81,521-C1s
Cnanemm S21=C2%
NEXT 1

Raulength=378

ASSIGN EN1 TD File$iis$(D)
L=LEN{Table$

ouTRUT 8N1 Tablet&RPIt(‘ *,378-L)
QUTPUT BNt;

! create the two column-heading rows

0R PICK ANOTHER MAKE (23",

19946 DUTPUT &1} Cnanelsll ,Rewlength]

15032 OUTPUT BN1, Cnane2sl 1 Roulen%th}

13558 QUTPUT BN1SRPT$("=* fouleng

15370 FOR I=Firstsample TO Lastsample

19576 | Add the sample names and rediced-data values

15982 Ruustrlngtll ouwlengthl=""

15588 Rowstringsl1)181=Nake$()

15594  FOR J=1 T0

15600 §1= ?*(J+2) -8

13604 52=6148

19612 Temp$=VALS$(Red(1,7))

15618 Rowstrings$(51,52]=Tenp$(1,9]

15624  NEXT J

15630 DISP USING *30,8X, K" I-Firstsamplet!,Name$ {1}

15636 uu1901 BN1 ;Rowstring$

13642 NEXT I

15648 DISP

15654 Clear

19660 PRINT TARXY(1,18);FNCenter$("FILE “ACHR$(34)&Filel$iCHR$(I4)L" STORED.™

15666 Whowp

13672 WAIT 2

19678 SUBEXIT

13684 1

15690 Purge:IF ERRN=54 THEN ! purge file if already exists
15696 ISP "FILE "ACHRS$(34)4FileD$ACHRS(34)4" ALREADY EXISTS. OVERWRITE (1)

19702 INPUT §

19708 DISe

15714 SELECT Q

15720  CAS%E 1

15726 PURGE File$tMs$(D)

15732 GOT0 Create_file

15738 CASE 2

15744 DIsP

13750 GOTO Filenawme

1575  [ASE ELSE

15762 Clunk

15768 GOTO Purge

13774  END SELECT

19780 ELSE

15786 Clear

15792 PRINT TABXY{1,14);FNCenter${FNH$("UNABLE TO CREATE FILE ON SPECIFIED DISK')

15798 PRINT TABXY( 1 ) FCenter$(“*REPLACE DISK AND PRESS®AFNCtS)

15884 Clenk

19810 PAUSE

13816 GOTO Create file

15822 END IF

15828 BUBEND
15834

15840 ‘
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15846 Halpl:SUB §§1 1V HELP screen for starting-display

15832 0

13858
13854

13871
13876

13882
15888

15894
15900

15906
13912

15918
15924
15730
13936

13942
15948

PTION BASE

DIN S$(14)1140] )

DATA k8: CHANGE PhO Change the initial-Ph isetope ratics and errors te be used for reduction of ra
w data fros a datafile.$ '
DATA®k1: Pb-208 SPIKED  Raw data to be entered is for sasples that were spiked with a Ph-208 spike, ra
ther than a Ph-205 wmixed Pb-U-Th spike.$” 4 '

DATA k2: U-235 SPIKED  Raw data te be entered is for sasples that were spiked with a Ph-20R and a U-2
35{/Th-230) spike rather than a

DATA mized U-233/U-236 spike.$

DATA"Kk3: LARDATA Invoke the LABDATA functions of the progras, so that you can wecify, create, o
r thange the LABDATA files. A LABDATA file®

DATA*contains spike, wass-discrimination, and blank dats for a particular lab or sethed of data-accusul

ation,

DATA k4: DATAFILE Enter the raw data from a VISICALC-created datafile rather than by typing in t
he raw data from the kegboard.$ )

DATA™KD: USE PRINTER Printout the reduced data on the printer, rather than just the CRT.$Y

DATA"k6: Ph-200 SPIKED  Raw data to be entered 15 for sasples that were spiked with a mixed Ph-205/U77

h-230 spike, rather than a Ph-208 spike.”

DATA The data stored for the Pb-205 spike detersines whether the U in the spike is assumed to be U-233
or U-233/U-236. The defaslt Format assumes that

DATA "you already know the sample-238/spike-233 ratio, If this is net true, thea press SHIFT-K? te ¢
hange this assusgtion.$" ‘ )

DATA k7: U-233 SPIKED  Raw datz to be entered is for samples that were spiked with a Pb-208 spike and
a_mixed U-233/U-236 spike rather than a '

DATA "U-233(/Th-230) spike. The defzult fermat assuses that you alresdy know the sample-238/spike-233
ratio, If this is net true,”

DATA * then you must press SHIFT-K7 to change this assumption.$® _
DATA‘kg: KEYiGARD Enter the raw data by typing it in froa the keyheard, rather than qetting it f

rom ¢ datafile.”

15954 |

15760
15966
13972
13978
13984
15990
13996
16402
16008
16014

'READ 5§(%)
Helﬁscreen(5$(*),21,3)
SURERD

!

]

Helpscreen:SUB Helpscreen(Input strin%?(¥),Indent,Keyhelp) i

! grxnts sut a message on the [RT with linefeeds at agprnpr1ate breaks
! between words. Also inserts ene linefeed fer each $_symbel, and in-
: dents each line after a linefeed by Indent spaces. Tricky, huh?

DIN Largestring$[24081,Linestring$180],5¢bstr ing$12400] Revstring$l80]
b ! !

‘Clear ! Clear CRT alpha
KEY

PRINTER IS CRT
b2 CRAPHICS OFF

IF Keyhelp THEN

PRI&T USING * 16X, K,/";FNn$(" FUNCTIONS 07 KEYS DEFINED DURTMG LAST DISPLAY: *) »
ENSR%gT USING ‘K,/’;FﬁUn&('KEY‘)&‘ *SFNUn$ ( "LAREL")&* *SFRURS (*FURCTION™)
Largestring$=""
! build 8 single large string sut of the input-string array
FOR I=1 70 SIZE(Input_string$,l)

LargestringseLarqestringseTRING (Input steings(1)4" *
§ XL ngEhargestring pat_strang
2 lHaxlen=88

'Nlines=5*Keyhelp ! starting-line of HELP minus ane.
Firstscresn=i ! First screen of this HELP?
ﬁirstline=1 ! Indicates not an indented line



16138 LOOP

16164 EXIT IF LEN(TRIM${Largestring$))=0 o

16170 Maxlen=BD-Indent#(Firstline=0) ! Hax. permissible length, net
16176 Maxlen=MIN{Maxlen,LEN(Largestring$)) ! including indentation,
16182 Lf=POS(LarEestr1nq *$") .

16188  IF Lf=1 THEN [ 1¢ first character is a linefeed token, then
14194 PRINT ! print a blank line & strip the token,

16200 Nlines=1+Nlinez ! Incresent lined counter,

16206 Firstline=i ! Next line net to be indented.

16212 IF Largestring$="%" THEN Dune

16218 Largestring$=Largestring$i2] ! Strip linefeed token,

16024  ELSE ! First character net a linefeed token.

16230 Next 1f=PDS(Largestring$,"$") ! Pasition of nert linefeed token.
16234 IF Next 1f THEN ! Sehstring to next linefeed token,
16242 Substring$-Largestring$ll,Next_1f-1]

16248 ELSE

16254 Substring$=Largestring$

16260 END IF

16266 IF_LEN(Substring$){=Naxlen THEN ! Don‘t need to find wordbreak,
16272 IF Indent AND NOT Firstling THEN PRINT TAB(Indent); ! Indent line,
16278 PRINT TRIN$(Substring$)

16284 Firstline=d

16290 Nlires=1+Nlinec

16294 ! Strﬁp last printed line from total string, )
%2%8% EL%E LEN(Substring$){=LEN(Largestring$) THEN Largestringd=Largestring$lI+LEN(Substring$))
16314 Linestrin $=Lar?egtring§l1 Maxlenl ! Fragwent that can fit on line,
16320 Revstring$=REVS L1nestr1ng§) ! Reverse-string.

16326 REPEAT ) ! Don’t inclede any linefeed tokens
16332 Lf=POS{Revstring$,"$")

16338 IF Lf THEN Revstring$=Revstring$l2]

16344 UNTIL Lf=d )

16330 5=POS(Revstring$," " ! Find werdbreak pasition

16356 IF 5 THEN Revs rlngs=Revstr1ng$[1+S} ! Boto wordbreak position,
16362 Lrev=LEN(Reystringé) _
16368 IF Indent AND NOT Firstline THEN PRINT TAB(Indent); ! Indent line,
16374 PRINT TRIM$(REVS{Revstring$))

16380 Nlines=1+Nlinec ! Increment lined-counter

16386 IF LEN(Largestring$)>=Lrev THEN Largestring$=Largestring$llrev+l]
16392 Firgtline= I Next line will be indented,
16398 END IF

16404 IF Nlines)=16 THEN | Pause for user to read,

16410 DISP "Press"sFNCt$4*for more HELP...%;

16414 IF NOT Firstscreen THEN i _

16422 DISP RPT$(CHR$(B),3)&", Roll screen with "4FNH$("KNGRB")

16428 ELSE

16434 DIsP

16440 END IF

16446 Firstscreen=0

16452 Nlines=0

16458 PAUSE

16464 END IF
16470 END IF
1647g END'LOOP

16488 Done:DISP *Roll screen with “AFNH$(®KNOB")&", press®sFNCt$A"te return...”
15494 PAUSE

16580 SUBEND

16306 !

16512 !

16318 Printer timecut:SUB Printer_tiseout

16324 COM /PFint/ Printer _sk

16330 OFF TIMEOUT
16336 OFF KEY



16542 OFF KBD

16548 Printer ok=0

16534 PRINTERIS CRT

16360 Clear

16366 PRINT TABXY(1,12):FNCenter$(FMH$( "% PRINTER DOES NOT RESPOND *¥x%))
16572 Beeper(50,1200, .43, .01

16378 SUBEND

165841

163901 . .

16396 Bee%er:SUB Beeper (Ncycles,Hartz,Beep_tise,dait_time)

16602 FOR I=1 TO Ncycles

16608  BEEP Hertz,Beep_time

16614 WAIT Hait_tima

16620 NEXT 1

16626 SUBEND

16632 |

16638 !

16644 Stacey kremersiSUD Stacey_kramers{fAge,R64,R74,R84)

16630 1 Caltulate the Stacey-KFasers wodel lead for a given age.

ggggs 5 {Stacey and Kramers, Earth & Planetary Science Letters v, 26, p. 207-221, 1979)
16668 DATA ,1553125E-3,,98485E-3 .G49475E-3513?.88,3?06 11.152,12,998,31,230,9.74,36.84
%gggg ?EAD LanbdaEZB,tanbdaEKS,ﬁaabd323Z,Ra38_235,YB,RE#G,R?%b,R843,ﬁu,Th23g_pb3§4
16686 REA=DROUND(R6A0+Mu*(EXP{Lanbda238#T0)-EXP{Lanbda?38*Age)) 5)

16692 R74=DROUND(R740+Mu/R238_235%(EXP (Lanbda235%T0)-EXF (Lamhdad5xige)),5)
16698 RB4=DROUND(RB40+Th232_pb204* (EXP(Lanbda232#T0)-EXP(Lanhda232xAge)),5)
16704 SUBEND

16718 !

16716 1

16722 HeI?E:SUB Help2(Paran) ! HELP screen for Pb-208 spiked WEIGHTS form
16728 OPTION BASE 1

16734 DIM S$(3) 11601

16740 SELECT Param

CASE 1
16732  RESTORE 16738
16758 ¥ﬁ¥h "$46544654The GANPLE NAME is the name te be assigned tc this casple.®

16770 CASE 3

16776  RESTORE 14782

16782 ) Dﬁ?ﬁ "$6454444%5The SANPLE WEIGHT is the weight of the sample {in grams) that was attacked and disse
ved,

16788 N=1

CASE 5

16800  RESTORE 14806

16806  DATA "$$%4$$The TOTAL-ALIQUOT WEIGHT is the weight (in grass), of the selutien containing all of
the dissolved sample, before any aliquoting.$' '

16812 DATA "If the TOTAL ALIQUOT is simply the sum of the spiked and unspiked aliguets, though,®

16818 DA;A "you needn’t enter a value for the TOTAL ALIRUOT KEICHT,"

N
16830 [ASE &
16836  RESTORE 16842 A ) ‘ .
16842 DATA "$§$4845The PL-UNSPIKED ALIQUOT WEIGHT is the weight (in grams) of the selution aliguet that w
asNN2¥ spiked with a Pb-spike.”

16834 CASE 7

16860  RESTORE 16866 , ) ,

16866 DATA™$$$%884The Pb-SPIKED ALIQUOT WEIGHT is the weight (in grams) of the selutisn aliquot that was
S%I§Ed with a Pb-spike,”

CASE ¢

16884  RESTORE 156890 , ‘

16890  DATA "$$$$8$1f the selutien aliquet that was spiked fer Uranium and/or Theriuw was the TOTAL ALIQUOT
, enter a 1 for this paraneter.§®



16896  DATA " 1If the Uranium and/or Thorium - spiked aliquat was the same aliquat as the Pb-CPIKED ALIWUDT
1o ﬁn%er a 2 for this paraseter,”

16908 CASE 11

16914 RESTORE 14920

%2%%% %A;ﬁ *$3¢54¢4Enter the grams of Pb-zpike delivered to the Ph-Spiked Aliguet.”

16932 CASE 12

14938 RESTORE 14944

16944 DATA "¢5¢8$4sEnter the grass of Uranium-spike delivered te the Uraniuw(Thoriumi-spiked aliquet. IF ¢
he Uranivs spike i5 a mixed-spike, you must still"

16930 DATA ‘enter a value here.”

16956 N=2

16962 CASE 13

16968 RESTORE 146974 .

16974 DATA "$$44$8$Enter the grams of Therium-spike delivered to the Uraniuw(Thriumi-spiked aligeet. If th
2 Therium sEike 15 a mixe -sgxke, jou myst"

169801  DATA "still enter a value here.”

16986  N=2

16992 END SELECT

16998 |

17084 REDIN 5$(N)

17010 READ Ss(v)

17016 Helpscreen(5$(+),0,0)

17822 SUBEND 1

17028 !

17034 |

17640 Helg3:5UB Help3{Paran) ! HELP screen for 205-spiked WEIGHTS ferm

17046 OPTION BASE 1

17052 DIX S$(1)[1661

17858 SELECT Paraw

17064 CASE 4

17070  DATA “$$4434544The SANPLE NAME ic the name to be assigned te this casple.®
17076 cgéESTURE 17078

1] 6

17088  RESTORE 17074

17094 . DﬁTA *$$454646$The SAMPLE WEIGHT ic the weight of the sample {in grams) that was attacked and disse
ved,"

CASE 8

17106 RESTORE 17112 ‘ ‘

17112 DATR "$$5$¢4Enter the amount (in grams) of the mixed Pb-205/U-235/Th-230 spike delivered to the sampl
e, Total spiking is assuwed.”

17118 END SELECT

17124 READ 5%(x)

17138 Helpscreent5§(%),0,0)

17136 SUBEND

17142 !

17148 !

17154 Hel¥4:SUB He1§4(Paran) } HELP screen for 20B-spiked Ph-unspiked FORM

17160 OPTION BASE

17166 DIN S6(2) 11601

17172 SELECT Paran

17178 CASE 3

17184  RESTORE 17190 . o _

17190 DATA “$$$$¢Enter the raw 206/204 ratio of the Pb-unspiked aliguet. This is the ratioe directly from

the mass-spectroneter (no fractienation”

17196 DATA correction applied).

17202 N=2

17208 CASE 4

17214 RESTORE 17220 _

17220 DATA "$8$4%8Enter the uncertainty in the seasured 206/264 ratic of the Ph-unspiked aliquot. Enter
the value in percent and at the %ul-confidence®

17226 DATA aer 2-sigma level,

17232 N=2



17404 §
17412
17418 |
17424 |
17439
17434
17442
17448
17434
17448

CASE &
RESTORE 17250

DATA “$$$48Enter the raw 206/207 ratic of the Pb-unspiked aliguet. This is the ratie directly from

the nass-spectrometer {ne fractisnation”
aﬁgA cerrection applied).

ASE 7
RESTORE 17280 . .
DATA "$$4484Enter the uncertainty in the measered 206/207 ratia
the value in percent and at the 93i-confidence®
gﬁgﬁ ar 2-sigha level,

CASE 9
RESTORE 17310

¢f the Ph-unspiked aliguet. Enter

DATA "$$$$3Enter the raw 206/208 ratio of the Ph-unspiked aliquet, This is the ratis directly from

the mass-spectremeter (no fractimation®
gﬁgé cervectien zpplied),

CASE 10

RESTORE 17340

DATA "$$$8$sEnter the uncertainty in the measured 206/208 ratis
the valve in percent and at the 93{-confidence”

RAEA or 2-signa level.

CASE 12

RESTORE 17370
_ DATA “4¢833Enter the estimated Pb blank, in nanograms. This is
iked aliquet, not the tital sample.”

END SELECT

REDIN S$(N)

READ 54(#)
Helgscreen(ss(i),a,ﬁ)
UREND

elo5:5U8 HelpS{Param) ! HILP screen for 208-spiked Ph-spiked FORM
wTIEN BacE | ’ spakes T

DIM §E(2111401
SELECT Param
CASE 3

RESTORE 17440

he mass-spectroseter (no fractisnation

DATA "$$$8¢Enter the raw 206/204 ratio of the Pb-cpiked aliquet.

17466 DATA correction applied).

17472 M=2

17478 CASE 4

17484  RESTORE 1749

17490 DATA “4%¢$%$Enter the uncertainty in the measured 206/204 ratic

17496

17320

e value in percent and at the 75I-confidence®
%ﬁTA ar 2-sigma level.

CASE &
RESTORE 17528

DATA "$888sEnter the raw 206/207 ratio of the Ph-spiked aligeet.

he mass-spectrometer (no fractimation®

17526 DATA correction applied),

17532 N=2

17338 CASE 7

17544 RESTORE 17530 . ‘
17350 DATA "$$4$$$Enter the uncertainty in the weasured 286/207 ratis

17554
17562

e valye in percent and at the 99l-cenfidence®
g&gﬁ or 2-sigma level.

-88-

af the Pb-unspiked aliguet., Enter

the blank that applies to the Pb-unsp

This is the ratioe directly from t

of the Ph-spiked aliquat. Erter th

This is the ratic directly from t

¢f the Ph-spiked aliguet. Enter th



17568
17574
17308

CASE ¢

RESTORE 17580

DATR "$8$%8Enter the raw 206/208 ratic of the Ph-cpiked aliguet. This is the ratie directly from ¢
he mass-spectrometer {no fractimatim®

17586 DATA cerrection epplied},

173492 =2

17598 CASE 1@

17684  RESTGRE 17810

17610 DATA "$6&$$8Enter the uncertainty in the seasured 206/208 ratio of the Ph-spiked aliguet. Enter th

17674 §
17682 |
17688 |

@ value in percent and at the $5i-cenfidence*
gﬁ%ﬂ or 2-sigma level.

ASE 12

RESTORE 17640

DATA "$4$%8Enter the estimated Pb blank, in nanegrams. This is the blank that applies te the Ph-spik
ed"aglquot, not the tetal sample.”

END SELECT

REDIK 56(N)

READ 58(%)
Helgscresn(ss(*),u,o)
UBEND

17694 Helgb:SUB Helpb(Param) ! HELF screen for 205-spiked Pb raties
17760 OPTION BASE 1

17706
17712
17718
17724
17730
17736

N=1
DIM 58(2)[160]
SELECT Paraw
CASE 3
RESTORE 17736 A
DATA *¢$44¢Enter the raw 206/204 ratia. This is the ratie directly from the mass-spectrometer (ne fr
actionation cerrection applied.®

17742 CASE 4

17748 RESTORE 17734

17734  DATA “$$4$88Enter the uncertainty in the measured 206/204 ratie. Enter the valee in percent and at
the 95%-confidence or 2-sigma level.”

17760 CASE &

17766 RESTORE 17772 '

17772 DATA “$$$88Enter the raw 206/207 ratio. This is the ratic directly fros the mass-spectrometar {ng fr

actionation cerrpction applied).”

17778 CASE 7

17784 RESTORE 17790

17790 DATA "$$8§$$Enter the uncertainty in the weasured 206/207 ratie. Enter the value in percent and at
tha 95%-canfidence ar 2-sigma level.®

17796 CASE ?

17802  RESTORE 17808

17808 DATA “$$%$$nter the raw 206/208 ratie, This is the ratie directly from the mass-cpectremeter (no fr

actisnatisn corraction applied),”

17814 CASE 10

17820
17826

17832
17838
17844

RESTORE 17626
DATA “¢46%48Enter the uncertainty in the measured 206/208 ratin. Enter the walve in percent and at
the §§Z—canF1dence i 2-sigma ievel”

SE 12

RESTORE 17844

DATA “$$688Enter the raw 206/205 ratic. This is the ratic directly from the sass-spectrometer (na {7
actionation corroction applied).”

17830 CASE 13

17856

DATA "¢%¢$8%Enter the uncertainty in the weasured 2067205 ratie. Enter the value in percent and at
the 95Z-confidence or 2-sigma level,"

RESTORE 17856

RESTORE 17874 4

DATA "$8484Enter the estimated Pb blank, in nanegrams, This is the blank that applies to the fractic
n actually loaded on the filament.”

“'81'



17880
17886
17892
17898
17904

END SELECT
REDIN S8(N)
READ 58{x)
Helpscreen(S$(#),0,0)

SuB

17922 Helg?:sus Relp7(Paran) ! HELP screen for 235-spiked U-raties FORN
7928 OPTIDN RASE 1

1
17934
17940

DIN 86 (1311601
SELECT Param

17946 CASE &

17532
17958

f

RESTORE 17958 ‘

¥A¥é "$$4848sEnter the raw 238/235 ratie (ne fractisnaticn-correction applied) from the U-spiked alig
et "

17964 CASE

17970
17976

#SE 7

RESTORE 17976

DATA "$4484444Enter the uncertainty, in percent and at the 2-sigma or 95i-canfidence level, of the
raw 238/235 ratis"

17982 CASE 9

17988
17994

18604
18006
18012

18418
18024
18630

5
RESTORE 17994
DATR *$$8458¢Enter the raw 232/230 ratie {(ne fractienation-correctien applied) from the Th-spiked ali
vot. "
ASE 10
RESTORE 18812 _ ) . ‘
DATA "4$$$8488Enter the uncertainty, in percent and at the 2-sigma or 95%-cenfidence level, of the
raw 232/230 ratig"
CASE 12
RESTORE 18030 ‘
_ DATA "$$46588¢3Enter the estimated uranivm blank, in nanegrams, that applies te the wranium-spiked al
iquet,”

18036 CASE 13

18042
18048

18034
18060
18066

18072 SU

RESTORE 18048
_ DATA "48654888¢Enter the estimated therium blank, in nansgrams, that applies te the tharius-spiked al
iquet,"

18090 ﬁelgB:SUB HelpB(Paran) ! HELP screen for 233/236-spiked U FORNM
18096 OPTION BASE 1 !

18102
18198
18114
18126
18126

with SAM/SPK ratio known,
DIM 5$(1)1168]
SELECT Paran

E b
RESTORE 18126

DATA "$%$4%4%Enter the Sample-238/Spike-233 ratis, as printed sst by ANALYST in the mass-specrome
ter data printout,”

P
L

18132 CASE 7

18138
18144

18150
18136
18162

18168
18174
18180

18186
18192
18198

RESTORE 18144
DATA "$4$86848Enter the uncertainty, in percent and at the 2-sigma or 95i-cenfidence level, of the
gggelg-Splke ratio (fron ANRLYST's printoyt).”

RESTORE 18162 .

D?TA "$$68446Enter the raw 2327230 ratio (po fractionation-correction applied) from the Th-spiked ali
quot, "
CASE 10

RESTORE 18180

DATA "$55¢5444Enter the sncertainty, in percent and at the 2-sigma or 95%-confidence lewel, of the
raw 232/230 ratie. "
CASE 12

RESTORE 18198 . _
. DAIA "§4854488¢Enter the estinated vranium blank, in nanegrams, that epplies teo the wranium-spiked al
iquet.”



18204 CASE 13

18210 RESTORE 18214

18216 DAIR“$$SSS$SSSEnter the estimated thoriue blank, in nanagrams, that applies te the therium-spiked al
iguet,"

14222 END SELECT

18228 READ §%(%)

18234 Helpscreen(5$(%),8,0)

18240 SUBE

19245 !

18252 |

18258 Hel%lﬁ:SUB Helpl@ ! HELP screen for INITIAL-Ph raties FORM
18264 OPTIDN BASE 1

18270 DIN S$<13)[160] )

18276 DATA “"The INITIAL Pb is the Pb that was present in the mineral er rock 3t the tise of its formatien,
This is distinct from the laboratory®

18282 DATA “Elank-Pb, Enter your estimated values faor the 206/204, 207/204, and 208/204 of the Initial Pb
S$The errors that the fora is asking you for”

18288 DATA “are the estimated encertainties (errars? in the asbove raties. Note that these errors are to he e
ntered in absetlute terms, not"

18294 DATA "in percent! Ac usual, enter the errors at the 2-siged or 93%-confidence level.$The 206/284-207
/204 error correlatim is generally prett{”

18304 gn;g *high -- if you don’t know haw te calculate the cerrelation, try 2 valee of 0.9, Or try the formu
a

18306 DATA "Rhe = {E(6/4)"2 + E{7/4)"2 ~ E(6/7)"2Y/(2¥E(6/4)%E(7/4) Ybubere Rho is the 6/4-7/4 errer-cerrelati
on, and E(6/4), E(7/4), E(b/7) are the"

18312 DATA “errors in the initial-Pb 204/204 207/204, and 206/207, respectively.$” ) .

18318 DATA "If you want the progran to calculate the Standard Stacey-Krasers model Pb for a particular age, j
ust enter that age and press EXECUTE .°

18324 DATA "The progras will insert the proper values in the FORM fer you to examine and edit, Press EXECU
TE again to accept the palves.”

18330 DATA "$As a final note, if you intend to peel dats for this analysis with® ]

18336 DATA “several others for a regression line on the Concordia diagras, enter zerses for the errms if
oy think that all ef the sang 25 have" ) .

18342 DATA “shared the same initial-Pb. Only enter nonzers values if you are not peeling dats for seve
ral samples, or if yau think that" .

18348 DATA"the sasples really did have different initial-Pb raties.®

18334 READ 5$(x)

18360 He%ﬁscreen(5$(*),0,a)

18366 SUBEND

18372 !

18378 !

18384 Ct:DEF FACt$

18398 RETURN = “SFNH$("CONTINUE®)&® *

18396 FNEND

18402 !

18408 ! ]

18414 Helgli:SUB Helpti ! HELP screen for LABDATA files.

18420 OPTIDN BASE 1

18426 DIM s$(12)[150] . o ) N

18432 DATA "¢$44484$A LABDATA file is a file on a disk that contains informatien spacific to your lahorater
.$This informatien includes the concentratiens'

18438 DATA™and isotepe raties your Pb, U, and Th spikes, your estinated blank-Pb ratiss, the uncertainties in
Kour assigned blanks, and what tha typical”

18444 DATA “mass-fractionation values (in percent per mass- unit) are for your typical mass-spectremeter runs

18450 REDIM 58(3)

18456 READ 5¢(x)
18452 %elpscreen(ﬁi(*),u,u)

18474 ﬁAIﬁ “§0: U233 Spike Define or redefine isotepe ratics and concentratiens for a U-233/U-235 mired
spike.$"
18480 DATA “k1: Pb208 Spike Define or redefine isetepe raties and concentratiens for a PB-208 spike.$”
18485 gﬁTe -gz: Pseﬁg.prke Define or redefine isotope raties and concentratisns for a Pb-205/U-233/Th-21
nixed spike,

_83_



DATA "k3: U233 Spike Define or redefine isatape ratiss and cencentrations for a U-233 epike.$’
DATA "k4: Th230 Spike Define or redefine isetepe ratids and cencentratiens for & Th-23C spike.$”
DATA "kS: Mass Discr Define typical amounts of mass-discrisination, in percent per mass-unit, to b
€ expected for typical mass— spectrometer rens®

18510 DATA “for Pb, U, and Th (toget er with uncertainties in jyour estimates).” ) o

18516 DATA "$ké: Bfaqﬁs efine typical isotope raties for Pb blanks, together with uncertainties in
both these raties and in your estimsted Pb," .

18522 DATA *U, and Th asscigned hlanks.$k7: Stere File Stere the currently—defined (including any recent
edits) LABDATA file un disk.$" o

18528 DATA * L ) ) Bflﬂ% a different LABDATA file inte memory.$ P Pristeut
or_display the information in the current LARDATA®

18534 DATA "file.$ N Define a completely new LABDATA file and stere it on the disk.®

%gggg ?QTA "$ R Change the nare of the LARDATA file cerrently in ise.®

18552 REDIM §8(12)

18558 READ S$(x)

18564 Helpscreen(S$(#),21,1)

18570 SUB

18376 !

18582 DEF FNBs$

16588 RETURM RPT$(CHR$(B),3)

18594 FNEND

18600 !

18606 !

18612 HelglE:SUB Helpt2 ! | HELP screen for accessing raw-data files,
18618 OPTION BASE 1

18624

DI S$(§3)!160]

18630 REDIM 5%(3}

18636
18642
18648
18654
{666t
18672
18678
18684
18690
18696
18702
18708
18714
18720
18726
16732
18738
16744

DATA "ki: CATALOGC Drv¥l Display 2 catalog of the disk in the left-hand drive.$k1: CATALDG Dre¥l  Dis
lay a catalog of the disk in the"

ATR “"right-hand drive,$kb: PRINT DATA Print out any disk-catalegs requested, and alse the sample
namas of anf datafile loaded into memory.$"

DATA “k7: DISPLAY DATA  Cancel kb (use CRT anly).$k4: LOAD DATAFILE  Lead a raw-dats file (from the
VISICALC gragran) into nemory.”

READ S$(x

Helpscreen(5$(#),21,1)

DATA “General iqfornation about Raw-DataFiles:¥Te use raw-data from 2 datafile, you must first have st

red the data vsing the /PF aption from the"

DATA "VIGICALC pro%ran, using the VISICALC ‘tewplate’ on the PEDAT disk. This ‘template’ will give you
the correct forsat and colukn- headings for®

DATA "your ray-data files, When you stere the raw-data file using the /PF option, make sure that the c
prsor 15 at the vpper-right, and that yee"

DATA "specify a lower-right corner that competely includes the raw-data spreadsheet.$The tep row of the
raw-data spreadsheet can he ysed for a fairly" ,

DATA "complete title (g% to BE characters) fer this file, which will appear on the CRT when you access
the file from within PBDAT.4"

DATA "The raw-data spreadsheet can contain varicus specifiers in the SAMNPLE NAME columns (& and B) whic
h can tell PEDAT how yey want the data redsced.$* .

DATA "For example, if the characters #205* appear either in a sauple nase, or in celumns & and B with
put any sample-data, then sasples in that" .

DATA "row_and all fellgwing rows {or wntil canceled by ansther specifier) will be reduced assuming the
usz of a Pb-205/)/Th-230 spike.$”

DATA"Other specifiers are:$%208% Samples assumed cpiked with Ph-208,4%235%  Samples assumed spiked w
ith U-235,$#213%  Samples assumed spiked”

DATA" with a mixed U-233/U-236 cpike . $¥TUx  Samples assumed to he tetal-spiked for U (and Th) $#PUx

Sangles assused te be spiked withU"

DATA*(and Th) in the same aliquot as the Ph-spiked aliquot.$¥SANSPK® Data for U-233/236 spiked samples
will be in the form of sample-233/spike-238
DATA "ratiss rather than the raw 233/236 & 233/238 ratics. $0368% Data fer U-233/236 spiked sasples wil

1 be in the fora of raw 233/2%6 and 233/238" . .
DATA®ratios. $xL¥ Use a specific LABDATA file, where the name of the LABDATA file follows the specif
ier,"
REDIN S$(13)

$(%)

18750 READ S
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18756 Helpscreen(5$(x),12,0)
18762 SUBEND
18768 !

18774 !

18780 Clear:SUE Clear ! Clear CRY
18786 OUTPUT KBD;CHR$(255)4CHRS (73);
18792 SUBEND

18798 !
18864 !

18810 F%;?i%PB Form{Last recponse$i#) Firstchoice,OPTIONAL Helpsub)

18816

N BASE 1

18822 COM /Fors/ Prompt$(x),Response$ix),Use(*),Range(*) Nval(#) Escape
igg%g } General-perpose Fors fill-out screen,

18840 % K.R. Ludwig, U.5. Geological Survey, July 26, 1985,

18846

18852 | The PRONPTS array contains the prompts or labels of the parameters,
18858 ! Th= RESPONSE$ array as passed to the sybprogram contains the default

18864 ! resgonses, and returns any changed respanses,

18870 ! The USE array determines whether a given garaﬁeter can be accessed by
18876 ! _ the parameter curser and changed (0 if forbidden, 1 if 0U).

18882 ! The RANGE array indicates the alnimom & maximus permissible values for a
18888 !  parameter, such as 1,16 {other pessible restrictiens are: 0,0 for any
18694 ! range, -1,-1 for any string, -2,-2 for Y{es)/N(a)),

18700 ! Parsmeters whose values must be entered hz the vser before submitting
18986 ! the FORM are indicated with a passed RESPONSES of 3 double question-
18912 1 mark (1D,

18918 ! PROMPT4_and RESPONSE$ wmust be dimencisned for string-lergths of ng more
18924 | than 36 and from 37 to 40, respectively. ]

18930 ! No more than 17 choices can fit on the screen ot one tise,

18936 ! The cursor is controlled by either the KNOB, by CONTINUE (increment
18942 1 parameter)/CONTROL-CONTINUE (decrement paraweter), the UP-ARROW and
18948 | DOWN-AROM kezs or the SHIFT-UP-ARRCW (first paraketer) and

18954 | SHIFT-D0MN-A ROW (1ast parameter) keys.

18966 1 The PROMPTS, RESPONSES, USE, RANGE and NVAL arrays must be DIMensiored
18972 ! or REDIMensioned to the wmaximum number of parameters to appear in
18978 | the [RT (ne wore than 171,

18984 ! FIRSTCHOICE defines the garaneter that the cursor will he en when the
168990 |  FORM is entered. ESCAPE becomes 1 if the user escapes fram the FORM
18994 ! with the EGCAPE softkey.

%gggs } The NVAL array contains any numeric respmses.

19014

19020 DI ASLADT, BELIB1,CHISH1, 111, L8111, 08131 Respanse in$(17) 1403

19026 MAT

Nval= (0

19032 Cn$=CHR$(128) ! Normal

19038 Ci$=CHR$(129) ! Invarse-vides

19844 Escape=i

19050 B$=RPT$(" ",38)

19036 Ce=RPT$(* * 50)

19062 08=Ciss* "abns

19068 Nchoices=SIZE{Prospt$,1) ! Nusber of garaneters passed to FORM,

19074 Header=INT{(17-Nchoices)/2) | Number of

lank lines at top of screen.

19088 FOR I=1 10 Ncheices I Find max. prompt-string length,

19086

19092 NEXT

iF %EN(?ronpts(I)))Praﬁptlenqth THEN Prosptlength=LEM(Prospt$(I))

19098 IF Promptlength{13 THEN Pramptlength=13 ! Aveid few dashes in cursor
19104 IF Promptlength(30 THEN Prosptlength=Premptlength+d

17110 Ptab=INT{{36-Promptlength)/2+1) ! TAR positian of start of prompt string.
19116 gégb;%$T(Ptab+5+Prunpt ength) ! * " 'Y response string,

19122

19128 FOR I=1 T0 Ncheices ! Fill NUAL array with default nuseric responses.

19134

O ERROR GOTO 19146



19140 Nval(I)=VAL(Response$(1))

19146  OFF ERRDR

19152 NEXT 1

19138 !

19164 Beqin:CONTROL 1,40 ! HOME ke

17170 CONTROL XBD;1 b Pt CAPS LOCK an

19176 Capslock=t

19182 Clear

19188 FOR I=1 TO Ncheices

ggégg nE&%}?T TABXY(Ptah,I+Header ) ;Prompt4(1) ; TAB(Rtah) jRespensed(])
19206 PRINT TABXY(1,18);"lUse ARRDWS, (CTRL) CONTINUE or KNOE teo move curser”;
19212 IF NPAR(3 THER PRINT * to different paraneters.®

19218 IF NOT Helped THEN

19224 P<firstchaice

19230 WHILE Use(P)=0

19236 P=P+]

19242 END WHILE

19248 Np=P | "new” parameterd
19254 END IF

19260 Helped=§

19266 !

19272 Change_params:PRINT TABXY(Rtab~1,P+Header);B$! Blank aut respense area
19278 | Rastore display-format for previous ¥araneter

19284 PRINT TABXY(Ptab,P+Header):Prompt$(P);TAR(Rtab);Response${P)l1,38}
19290 L1=LEN(Prompt$(Np}) ! peinter-dashes,

19296 PRINT TARXY(14Ptab+L1,Np+Header) ;RPT$("-" 1+Promptlength-L1)4"}"
19302 Inverse:PRINT TABXY(Rtab-I,Np+Header);FNHsfgesponses(Np)Il,37])

gg%g% % Print response to be changed in inverse vides

19320 DISP FNHS('ENTER®)A" & new value, 955955 "AFNHE("EXECUTE")4" when all parameters are defined.®
19326 ON KEY 9 LABEL *  EGCAPE® GOTO 19326
%%%g% %F NPAR=J THEN ON KEY 4 LABEL *  HELP" GOTO 19332

19344 Begin_response:J=8 t Counter for pesition in response-string
19350 A%=Response$(Np)

19356 !}

19362 Get_keystroke:ON KED ALL GOTO Mhichkey

19368 ONKNDB .05 GOTO 19386

19374 GOTO 19374

19380 !

19386 1IF KNOBX)G THEM

19392 ON KNDE .1 GOBUE Retrn ! Dunmmy

19398 GOTO Dewncurser

17404 ELSE

19413 ON KNOB .1 GOSUB Ketrn ! Dummy

19416 GOTD Upcoersor

19422 END IF

19428 !

19434 Whichkey:K=FNGet key ! Deternine code of the key that was pressed
19440 ON KBD ALL ECEUB Retrn ! Dunny

19445!

19452 SELECT K

19458 CASE -199 U k9 key pressed

19464  Escape=!

19470 Clear

19476 GOTD Formexit

19482 [CASE -187

19488 Execute_pressed=0
194%4  GOTO Enter_respense )
17500 CASE -168 ! EXECUTE key pressed

19306  Execute_pressed=!

19512 GOTO Enfer_response

19518 CASE -189,-17% ! CONTINUE or DOWN-ARRDW key pressed

I ENTER key pressed
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19524

GOTO Downcurser

19530 CASE 11,-162,0 ! CONTROL-CONTINUE or UP-ARRDW keys pressed
19536  GOTO Upcurser

19542 CASE -16 ! SHIFT-UP-ARROW key pressed

17548 =

19354 m—-

19560 ILE Use{Np)=0

19366 ¥P=1+N

19572 END WHIL

19578 GO0 Charge_parame

19584 CASE -172 ! SHIFT-DOWN-ARRUY key pressed

19590  P=

19596 Nﬂ= cheices

19602 WHILE Use(¥p)=0

17608 Np=i;l&~1

19614 END WHILE

19620 GOTO Change_params

19626 CASE -213 1 INS CHR key pressed

19632 IF J{39 THEN

19638 A$LI+21=A$1 141 491

19644 ASLJ+1,J+10="

19630 PRINT féBXY(Rtab+J,Np+Header);CiS&AS{J+1,J+11&Cn$&ﬁ${3+2,36}
19656 END IF

19662 CASE -211 ! DEL CHR key pressed

19668  IF J)-1 AND J{LENCTRIMS$(A$)} THEN

19674 ALT+11=ASLI4214" ¥

%32%& Eh&ﬁ%?r TABXY(Rtab+],Np+Header) ;CisdAS LT+, T+ 14CnSAAS [ J42, 361
19692 CASE -196,-194,-190 ! Right-arrow, Left-arrow, or BACKSPACE key pressed:
19698 ! Heve the corsor for the corrent pasition in the respinse string.
19704  IF J=-1 THEN Begin_respense

19710 J=JH(K=-194)-(K=-196 OR K=-190)

19716 IF J{8 THEN J=0

19722 IF J)37 THEN J=37

19723 ON ERROR GOTO Begin_respense

19728 PRINT TABXY{(Rtab,Np*Header);A$11,J14Cis4A%IT+1, THITACnEASTT2, LEN(AS)]
19729 OFF ERROR

19734 CASE -221 ! CLR LN key pressed- clear the respense area
19740 PRINT TABXY(Rtah-3,Np+Header);"-) "ACHR$(127)ARPTS(" *,IB)
19746 GOTO Begin_response )

%g%%% CA%F -193 ! RECALL key pressed - invekes last respenses
19764  FOR I=1 TO Nchoices

19770 A=At{Last_response$ (12"}

197726 NEXT 1

19782 IF A THEN

19788 ON ERROR GOTO 19812

19794 FOR I=Np TO Ncheices

19880 Respanse${I)=Last_response$(l)

19806 Nyal{1)=VAL{Raspofise$ (1))

19812 NEXT 1

19818 (IFF ERROR

19824 Firstcheice-Np

198310 GOTO Begin

19836  ELSE

19842 Clunk

198483 GOT0 Get_keystrake

19854  END IF

19860 CASE -176 ! PAUSE key

19866  PAUSE

19872 CASE -1 | CAPS LOCK key pressed

19878  Capslock=NOT Capslack

19884  CONTROL KBD:Capsloeck

19890 BEEP 300+30beCapslack, .1



1?896 CASE 904 8,1 ﬁ

| k4, CIL-H, CTL-/, LIL-7:

Invoke a HEL? subprogran.

! Re~construct the FORM as left before HELF.

! Invalid key - don't de anything

! Incresent string-pesitien

! Define this character of the respense-string

| Print the new character in the response area

19902
19908 SELECT Helpsuh
19914 CASE 2

15920 Helpe (Np)
19924 A5

19932 Heng\Np)
19938 AGE

19944 Helg#(ﬂp)
19950 CAS

19954 Hel 5(Np)
19962 CASE

15968 Helgb(ﬂp)
19974 CASE

15980 Helg?(np)
19984 CASE

19992 HelgB(Np)
19998 CASE

20004 He 1p9
20010 CASE 10

20016 Helflﬂ
20022 CASE 11
20028 Belpli
20034 CASE 12
20040 Hel
20046 CASE ELSE
20052 §070 Badkey
20058 END SELECT
20064 Helped 1
20870 B
20876 GOT Begin
20082 ELGE
20688 £OTO Badkey
20094 END IF
20100 !
30106 CASE (32,)12%
20112 GOTO Badkey
20118 CASE ELSE

20124
20130 J-J

M3 IF J>4a THEN J=48
20142 ASLT, J]~CHR$(K)
20148 IF 4
20154 PRINT TGBXY(Rtab 3
20160 AS=CHRS(K)ACST 1,39
20166 END IF

17

20178

20184 END SELECT

20190 GOTO Get_keystroke

20196}

20202 Downcursor i P=Np
20208 REPEAT
20214 NP-N p+l
20220 ﬁ
20226 UNTIL Use(Np
°%%§§ 60T Change paraas

20244 cursor P=N
20250 Uﬁ P
20256
20262
20268 UNTIL Use(Np)
20274 GOTO Change_params

)Nchcxces THEN Np=1

IB NB(X THEN Np=Nchoices

IF J{38 THEN PRINT TABXY(Rtab-1+,NptHeader ) ;A

NptHeader); "~} "aRPT$(" ",4D)

P Clear response area

fellowed by 2 curser
iiJ JIGCishASIIHT  THIADnS

! Hoye parameter-curser dewn until on an
i alloved parameter,

! Wraparound to parameter ¥,

! Move parameter-curser up until on an
I allowed parareter.

! Wraparound to last parameter,



202801

20286 Badkey:Clunk

20292 GOTO Get_kepstroke

202981

20304 Enter_response:Responced(Np)=TRING(AS)
20318 P=

20316 Nval(P)=0
20322 IF Response$(P)()>"7" THEN

20328 Numeric=
20334 ON ERROR GDTO 20370
20340 Value=VAL(Response$(P)) P If ne error, string is a valid nusber

20346  Neval(P)=Valye
20352  OFF ERROR
20358 END IF

20364 Numeric=l

20370 OFF ERROR

20376 Ri=Rangelf,1) I Minisus allowsble numeric respense
20382 R2=Range(P,2) P Maxisen " ' '
20388 IF Ri=-1 AND RE=-1 THEN Resp_processed ! Strin% respanse QU

20394 IF Ri=-2 AND R2=-2 THEN ! Hust be Yles)/Nio}

20400  R$-UPC$(Respanses{Pil1,11)

20406 IF R$="Y" OR R$="N" THEN Resg rocessed

20412 DISP FNH$("YOU HUST ENTER™)AFRBIS({ Y )AFNRSC"OR™)&FNRIS("N"JAFNHS{*FOR THIS PARAMETER™)
20418 GOTD Clunkout

20424 END IF

20430 IF NOT Numeric THEM

20434 DISP FNHS("YOU MUST ENTER A NUMERIC RESPONSE TO THIS PARANETER™)

20442  GOTO Clunkout

END IF

20454 IF R1¢)0 OR R2()0 THEN

204560  IF Value(R1 OR Value)R2 THEN

20466 DISP ENH$(VAL$(Value)4® IS NOT WITHIN THE ACCEPTABLE RANGE ("RVAL$(R1)4" - "tVALS(R2)4") "L°FOR THI
S PARAMETER")

20472 GOTO Clunkout

20478 END IF

20484 END IF

204981

%gg%%‘kesp_processed:IF Execute_pressed THEN Dene

20508 BEEP 460, .06

20514 GOT0 Dawncursor

205281

20526 Done:FOR I=1 TO Ncheoices )

20532 1 Kust enter a response forHEaraaeters with default respenses of 17,
20538 IF Response$(I}1,21="17" THEN Incaaplete

20544 NEXT I

20350 Clear

20556 SUBEXIT

20562! ] .

20368 Incomplete:! Check for undefined but essential Earaneters
Egggg g{SPkFNH$('SGRRY~ YOU MUST ENTER A VALUE FOR EVERY")AFNEISC*I7*)AFNHS ("PARAMETER. ")
[ un

20586 WAIT 2.5

20592 RB=I

20598 GOTO Change_parass

20604/

g%%%g;Retrn:RETURN | Duany RETURN

20622 Clynkeut:Clunk ! Respense to an invalid entry
20628 WAIT 2

20634 Respense$(P)="77 “ACn$ARPTS(" ",30)

20641 GOTD Inverse

206451
20632 Formexit:SUBEND ! -
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20658 Clunk:5UB Clenk | Clunky sound to imdicate error

206641
206701
20676
20682
26688
20694

BEEP 254, .1 ! for quiet environments
BEEP 188,.2
FOR J=0 10 2000 STEP 200 , '
FOR I=1 70 1 ! Batter for a nsisy envirsnment
BEEP 3566-7,.001
REXT 1

20760 NEXT ¥

20706 SUBEND

20712 Hclg?:SUB Help? ! HELP screen for 233/234-spiked U raties FORM
20718 OPTION BASE 1

I without SAM/SPK.

20724 DIM 54(4)[15601

20730 DATA “4$4%Enter the appropriate ratios for the U{Th)-cpiked aliguet, uncorrected for any mass-distris
ination. If pour data comes froma®

20736 DATA “mass-spectrometer running under ANALYST, you chould be wsing the fermat that asks for the sampl

. e-238/spike-233 ratio from ANALYST's"

20742 DéTA)'double-spike data-reduction optien, not this format (SHIFT-K7 from the initial PBDAT screen to ch
ange),”

%%;g% 'BA & "$Enter the U(Th) blanks, in nanograms, that correspond to the U(Th)-spiked aliguet."

20760 READ S${x)

20766 Helpscreen(5$(),0,0)

20772 SUBEND

20782 !

20792 !

20802 Rowcel:5UE Rawcol(N,Row,Cal}

20813 Col=4+19%(N-1)

20814 REPEAT

20815 IF Col}bl THEN Col=Col-76

20816 UNTIL Cal{b2

20817 Row-4+2%INT({N-1}/4)

20818 SUBEND
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