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Three broad geologic environments, or reservoirs, having appreciable
amounts of U, Th, and Pb and sufficient longevity, are required by the

plumbotectonics model. These resevoirs, the mantle, upper continental crust,

and lower continental crust, and an additional short-lived mixing orogene

provide the necessary chemical environments to produce gross terrestrial
isotopic patterns, The transfer of matter among reservoirs is treated as
proceeding through cycles--called orogenies--of discrete, sequential
operations that can be expressed by a series of BASIC program statements
(paralleling the algebraic equations of the companion paper). From the sets
of numerical data generated as matrix arrays, both the total mass distribution
and the U, Th, and Pb isotopic contents among reservoirs can be determined as
a function of time.

Two versions of the model are presented by Zartman and Doe (in press),
which follow the same basic program form and differ only in certain parametric
values. We list version I in its entirety in Appendix A, and supply the
pertinent substitute lines for conversion to version II in Appendix B. 1In
addition to yielding mass distribution and U, Th, and Pb isotopic contents of
reservoirs, several output options are available for calculating isotopic
ratios, mean age of the crust, and isotope concentrations of reservoirs. A
separate subroutine is also provided, which modifies the main program, for
computing the mean age of isotopes in the crust.

The program was written specifically for use with the Hewlett-Packard
model 9830A minicomputer with 8K words of memory, but with a few modifications
it could be adapted to several other comparable H-P models. If the
appropriate tape cartridge is sent to us at Mailstop 963, Federal enter,

Denver, Colorado, 80225, we can supply you with a copy of the program.
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PROGRAM EXPLANATION

Fach version (I and 1I) of the main plumbotectonics program, including
its five output options (1. = Reservoir mass and isotope content, 2. =
Isotopic ratios, 3. = T,Max, 4, = T, Min, and 5. = Reservoir concentrations),
is stored as a self-contained file on a tape cartridge, which will operate
independently of any auxiliary files. In this form one needs only to activate
the program by issuing the RUN command, and then choosing the desired output
option. The corresponding version I and 11 subroutine. prograns for
calculating mean age of isotopes in the crust require substantial modification
of the main program, and are themselves also given the status of self-
contained files. more general form of the program:éan easily be created
whereby frequently changed numerical values of certain model parameters are
stored as separate data files or supplied as input when the program is run.

A brief synopsis of the main program designating lines and functions is

provided by the following table.

LINES FUNCTION
10-70, 290-400, Initialize conditions and dimension arrays.
550-780
80-280, 410-540 Numerical evaluation of model parameters.
790-2020 Functions for calculating mass and

isotope contents of reservoirs.

2030-2190 Output options and directory.

2200-2590 Subroutine for reservoir mass and isotope
content.

2600-3250 Subroutine for isotopic ratios.



3260-3420 Subroutine for maximum mean age of crust,

T,Max.

3430-3770 Subroutine for minimum mean age of crust,
T,Min.

3780-4040 Subroutine for isotope concentrations of
reservoirs.

An outline of the plumbotectonics model with the various parameters
assigned their appropriate numerical values 1s present for version I in Table
2 and for version II in Table 3. From this description, all the BASIC
variables for each version is listed in Table 4 can be evaluated, and the
program can be run straightforwardly with the only remaining decision being
that of the output option desired. Some selected results directly obtained
from the model (or slight modifications thereof, such as the calculation of
average element concentrations in parts per million afe given in appendices A
and B following the program listings. The reader is referred to the companion
paper of Zartman and Doe (in press) for a discussion of the implications of

these results to terrestrial lead isotopic patterns.

REFERENCES
Doe, B. R., and Zartman, R. E., 1979, Chapter 2. Plumbotectonics I, The
Phanerozoic, in Geochemistry of Hydrothermal Ore Deposits, 2nd Edition (H.
L. Barnes, ed.), New York, Wiley-Interscience, p. 22-70.
Zartman, R. E., and Doe, B. R., in press, Plumbotectonics--The model:

Tectonophysics.
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FOR J=2 TO 12
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FRIMT GL1s 3Pl LRI J0ePllad D sl J0PO L 10 Lo JDSFD L A T
FRIMT TO1sJ1-U0 107
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T=T-d.4
3 =+l
H=HN+1
SEEE Pl pl+ 4
2920 IF H=13 THEH 2558
aE40 GOTO 588

:“t&"ug

2558 I=2
I5ER U=1
23T Al=
2588 A
E

t fos e Tt i
o e i I N PN

?3 i u

T

T=4 TO B STEF ~H.4
Hl H[4-I]*T+H1
AZ=ML 4y I I&T+AZ
El=ML 41 1+B1
Bo=ml 4y .0 I+EE

I=1+1

NENES

HEWT T
A=CAL+RZ - CBI+ED

AR EDEDET

~g =g =g g 0 Oy i O 0 o 0y O £ (O 1)
G P e 50 0 00 ) LR e 0 Pl e 0T

ﬁRIHT "AVERAGE FGE OF TOTAL CRUSTS TaMIMCT.CL2="H
FRIMT

DEAGENEOETIEIET DR

3V4E PREINT "AYERAGE AGE OF UPFER CEUSTY TyMIMCULC, b="h
IVESE OFPRIMT

-
[yl
O TS O S N S0 05 O S O O 05 O I O 5 O (0

FRINT "AYERAGE FAGE OF LOWER CRUSTS TeMIMOL.C, b="0

AVVH OIF H=13 THEHM 4848
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FOR Jd=2 TO H
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Mi=ML2s J1+M1
HEXT J
FORE J=13 TO M
MLy 2I=M0 1y D 3500 0-121
Mz=pl 2 JI+ME
HEXT
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FOR Jd=2 TO N
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Mass distribution for the various groupings of reservoirs as a function of

time. M%gé) and M%ié) are also given to illustrate the decrease in size of

crustal reservoirs with successive orogenies. [All masses in units of 1024 gl

L ey PRI WIC S C e Teb
0 4.0 800.0 0.000 0.000 0.000 0.000
1 4.0 794.8 2.600 2,600 2.600 2.600
2 3.6 790.8 4,238 4.940 1.638 2.340
3 3.2 | 787.7 5.270 7.046 1.032 2.106
4 2.8 785.1 5.920 8.941 .650 1.895
5 2.4 783.0 6.330 10.647 410 1.706
6 2.0 781.2 6.588 12.183 .258 1.535
7 1.6 779.7 6.750 13.564 .163 1.382
8 1.2 778.3 6.853 14.808 .102 1.244
9 0.8 777.1 6.917 15.927 .065 1.119
10 0.4 776.1 6.958 16.934 .041 1.007
11 0.0 775.2 6.983 17.841 .026 .907
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