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Abstract--Stratigraphic Analysis System (SAS) is an on-line, interactive data-base analysis system designed for use
in a subsurface laboratory. The program is written in FORTRAN and ALGOL W and presently runs under the
Michigan Terminal System at the University of Michigan.

The SAS system was designed to overcome several problems in geological data-base systems. Both data
discontinuities and substring indexing have been considered as well as three-dimensional location of information.

The system consists of four procedures; the command processor, the user aid package, the data-set loader and
general data processors. The data set is composed of hierarchical records in a one-dimensional array which consists

of logical flags to index an internal dictionary.

Presently output contains well listings, well displays, data editing and data search capabilities.

Key Words: Stratigraphy, Data system, Subsurface geology.

INTRODUCTION

The design of a subsurface data-base system in geology
must include features that take into account special
constraints imposed by the nature of geological data.

Three initial problems of substring indexing, location
assignment in three dimensions, and missing information
are all factors that should be incorporated into a system
design. Substring indexing is necessary due to the
diverse nature of geologic data. The data set should
contain lithologic, stratigraphic, and paleontologic data
but not all of this information is used at any one time. It
is necessary therefore to be able to index a portion of the
information record. Geologic information is almost al-
ways (or always, for subsurface information) at a depth
or elevation involving the assignment of information to a
location in three-dimensional space. The last probiem,
that of missing information, is a difficult one to approach.
There are two types of discontinuities; geologic and data
imposed. The difference between them is crucial; one
implies a lack of data due to geological processes, the
other due to sampling difficulties. These must be clearly
separated in the data set.

SAS

Stratigraphic Analysis System (SAS) is an on-line
interactive computer information system designed to
handle subsurface well data. The system allows the user
to examine, modify, and manipulate a data set which is
organized to reflect the described problems. SAS was
intended for use at the University of Michigan Subsur-
face Laboratory and is based in part on portions of a
stratigraphic analysis system developed by Mosher
(1963).

SAS is written primarily in the ALGOL W language,
created by Stanford University as an extension of the
ALGOL 60 language and modified by the University of
Newcastle-Upon-Tyne to run under the Michigan Ter-
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minal System. The Michigan Terminal System (MTS) is a
large resident, reentrant operating subsystem developed
by the computing center staff at the University (Univ.
Mich. Comp. Ctr., 1971, 1974). ALGOL W was chosen
because it lends itself to structured programming. Input-
output limitations in ALGOL W were supplemented by
externally defined FORTRAN subroutines which allow
SAS to use muitiple logical input-output units.

The SAS program and its data set are kept on disk files
and are run on the University of Michigan’'s AMDAHL
470 V/6 computer under the control of MTS in con-
versational mode from any terminal or teletype, or in
nonconversational batch mode.

PROGRAM STRUCTURE

The SAS program is composed of several separate
internally and externally defined ALGOL W procedures
and FORTRAN subroutines which each have a distinct
function (Fig. 1). The most important procedures are the
command processor, the user aid package, the data set
loader, and the general data processors.

The command processor serves as the interface bet-
ween the user and SAS. The command processor
prompts the user to enter commands, checks the com-
mands for syntactical validity, and then invokes the
appropriate procedure to satisfy the command request.
An invalid command causes the command processor to
print an appropriate error message.

One of the special features of the SAS system is the
user-aid package. The user-aid package serves the role of
an on-line counselor. It is easy for the user to forget
some of the available commands and their functions, as
well as becoming frustrated or confused. The user-aid
package monitors the progress of the user. Upon request
it will explain why a previous command was invalid, and
it can produce a list of all avaliable commands as well as
explain the function of a specific command.
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Figure 1. Basic structure of SAS.

The data-set loader procedure which is invoked via the
command processor, loads the subsurface data out of a
disk file or a magnetic tape into central memory, where
the data are indexed and linked together to provide rapid
accessing times. Only part of the data set is in central
memory at anv given time as the computer employs a
virtual memory system. Part of the data-set loader was
written in FORTRAN to overcome ALGOL W’s inability
to read data from more than one logical input-output unit.
The FORTRAN subroutines allow SAS to input infor-
mation from the user’s terminal as well as data and
information from various disk files.

The data processors are general procedures that do the
work of manipulating information in the data set. There
are several processors with distinct functions, each
invoked by appropriate commands to the command
processor. There are processors currently to generate
cross sections, well and stratigraphic interval listings, as
well as procedures to scan and modify the data set. This
part of the system is readily expandable. New pro-
cedures written in ALGOL W, FORTRAN, or any other
language which employ standard IBM S-type linkages
(Univ. Mich. Comp. Ctr., 1972) can be appended to the
system with an appropriate command addition to the
command processor.

DATA SET

The data set of SAS follows a convenient and flexible
format which has several important features. The most
important aspect of the data format is the telescoping of
descriptive information into a specified interval within a
well as opposed to a stratigraphic ‘top’.

A well can be separated into stratigraphic intervals
(Fig. 2) which can be subdivided further into separate
lithologic intervals. The data set reflects this natural
subdivision of information in the form of three distinct
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Figure 2. Interval assignment of information in SAS.

hierarchical types of records. In the data set a well is
defined by: (1) a well ID record (Fig. 3), which contains
data elements describing the name, number, location and
elevation of the well; (2) stratigraphic records (Fig. 3)
corresponding to each stratigraphic interval in the well;
and (3) lithologic records (Fig. 4) to correspond to each
lithologic interval within a stratigraphic interval. Each
well definition in the data set therefore contains only one
well ID record and as many stratigraphic and lithologic
records necessary to define the well. Stratigraphic re-
cords contain data elements describing the name and
boundaries of each stratigraphic interval in the well, and
the lithologic records contain the bulk of the physical
information in the well, that is data elements describing
the physical interval boundaries, lithologies, textural
descriptions, fossil records, minerals, and diagenetic,
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Figure 3. Well ID record worksheet and stratigraphic record worksheet.
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Figure 4. Lithologic record worksheet.

chemical, and other descriptive information such as
permeability and porosity within any lithologic interval.

Stratigraphic and lithologic intervals are assigned ar-
bitrarily to a well by the geologist. The applications of
stratigraphic information being assigned to an interval as
opposed to a horizon (stratigraphic ‘top’), then creates a
unique situation in which to accommodate discontinui-
ties.

The major types of discontinuities encountered in
subsurface analysis are produced by geologic gaps, such
as disconformities, unconformities, faults, and non-
geologic gaps such as missing data (Fig. 5). The data set
of SAS does not require recognition of these features
prior to analysis, but instead, an interval that contains no
data (such as samples not collected) remains a valid
interval in SAS. Missing stratigraphic information due to
a discontinuity or fault is not assigned an interval, and
the resulting juxtaposition of noncontiguous strati-
graphic intervals identifies the discontinuity. Determining
the nature of such a break is left to the geologist.

INTERNAL REPRESENTATION OF THE DATA SET
SAS loads the data set into central memory of the
computer via the data-set loader. In central memory the
records of the data set are kept in a large one-dimen-
sional array. To index the array a list of tree-like struc-
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Figure 5. Discontinuities in SAS.

tures are generated. Each tree structure represents a
single well, and each leaf or node of a tree is an index of
a specific record of the well.

The process of loading and indexing the records in the
data set can be shown by considering two hypothetical
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Figure 6. Hypothetical wells.

wells in the data set, well A and well B (Fig. 6). Well A
contains two stratigraphic intervals, each of which con-
tains two lithologic intervals. The second well, well B,
contains three stratigraphic intervals separated into two,
one, and three lithologic intervals respectively. In the
data set, well A is described with one well ID record, two
stratigraphic records and three lithologic records. Like-
wise, well B needs one well ID record, three stratigraphic
records, and six lithologic records. The internal indexing
structure (Fig. 7) for these two wells then is composed of
two three-level trees corresponding to the two wells.
Note that the tree structures do not contain geologic in-
formation, but flags which index the large array with all
the physical information. The purpose of storing the data
in an array and indexing it with a tree structure is to
allow sequential operations on the data as well as specific
subsets of it.

CONSTRUCTION OF THE DATA SET

Accurate, uniform data are essential to the performance
of any system. The data obtained from a well must be
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encoded info the three types of records comprising the
data set. To establish uniformity, a data dictionary de-
veloped from Briggs and Briggs (1971) containing geo-
graphic, stratigraphic, lithologic, and other descriptive
codes is used to construct records for the data set.
However, the use of a dictionary has both advantages
and disadvantages. The need to refer to a dictionary of
codes when building the data set can be clumsy for
occasional usage. In spite of this there are advantages
which make use of this reference desirable. Standardized
descriptions in geologic information systems are neces-
sary if the system is to be used by many people with
varied backgrounds. Subjective terms such as ‘some’,
‘slightly’, or ‘occasionally’ can be interpreted differently.
For this reason only extremes or metric information are
incorporated into the dictionary. Another advantage of
encoding data is the decrease in physical size of the data
set.

Specifically designed coding worksheets facilitates the
encoding process (Figs. 3 and 4). Initial well data en-
coded on these forms can later be keypunched onto
cards and then stored permanently on disk or magnetic
tape. The information is stored in an internal dictionary
in the data set loader, the codes on the cards represent-
ing the logical flags indexing the information in the
dictionary.

USING THE SYSTEM

Using SAS involves initial execution of the program,
then issuing a series of commands to the system to
operate upon the data as desired. The command language
is divided into two modes of operation: the SAS mode,
and the EXAMINE mode. When the user is in SAS
mode, he is able to issue commands which apply to all
the wells in the data set, while in EXAMINE mode,
commands apply only to a specific well. The purpose of a
double-moded command language is to simplify the is-
suing of commands and to organize the commands into
logical groups.

The user is initially in the SAS mode. To enter the
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Figure 7. Internal representation of indexing structure in SAS.
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EXAMINE mode, an ‘EXAMINE' command is issued to
inform the system that subsequent commands will apply
only to the well which is addressed. The ‘SAS’ command
is given to reenter SAS command mode. The user is able
to distinguish which mode he is currently in by the prefix
character generated by the command processor for
prompting purposes. A “+” indicates SAS mode,
whereas a “:” signals EXAMINE mode (see Appendix
D.

CONCLUSIONS

SAS is a new and young system. Its output functions
and data manipulations are limited in number. What is
important is that a framework has been developed and
new data processors now can be added easily to the
system. These processors could preform the functions of
mapping, dynamic well creation, and statistical opera-
tions. Applications could extend beyond subsurface
information to include other types of geologic infor-
mation such as surficial geology.

SAS provides the geologist with a useful tool to enable

him to simplify the processing and understanding of large
amounts of information.
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APPENDIX I

The sample run presented here was preformed in 1974
when the system was being tested. The well displayed
(‘Test Well’) is a hypothetical well. The coordinates and
geology are imaginary.

The well contains 6 stratigraphic units, labelled A-F,
and is located in Maracaibo county, Hawaii. There are 4
runs of the program displaying all or parts of the well. In
the middle of the output is an example search and
example error response.

FRBEREBEEREEBERRERERE B RE R KR

The first display is of stratigraphic unit ‘C’. All well
displays contain unit labels, symbolic display, footages, a
brief lithic description, and relative percentages of the
lithic elements.

The second display is of the entire weil, this time at a
scale of 1in. = 200 ft. After the display there are a series
of MTS commands (“#" prefix) followed by a data
search of wells in the system at the time. After this the
same well is displayed at various scales.

COORDINATES: MWNE 32=21N 6W
STATE: HAWAII
COUNTY: MARKACAIBO
ELEVATION: 742 PERMIT NUMBER: 11705
SCALE FACTOR: 1 INCH = 6 LIN&E = 20 FERT
STRAIIGRAPHIC CROSS=
UNIT SECTIION DEPTH LITHOLOGY
SIRAT_C JCCCCPNO000]} 35J CALCAREZGUS DOLOMITE 42.75000 %
) CCCCF¥0000{ FOSSILIFEROUS MICRITZ 13.75G60) %
{ CCCCFLOO0Q| MICRIIE & DISHICKITE 13.750090 %
§ CCCCFMOOCOH CTEER 25.75000 %
{CCCCFLQOQOO|
{ CCCCFMOO0COY
JCCCCFMO000|
JCCCCFMCOQ0|
1CCCCPMO0V0 Y}
| CCCCFNB0Q0TY}
| CCCCFNO000 §
| CCCCFMQOQCH
| CCCCPNOCOOY
| CCCCFMOUO0|
| CCCCFEGO00]
1 00€00CA0CO| 400
END OF CROSS=SECTICN,
: DI3 3CALZ=2C0
ST{ATIGREAFHIC CROSS=-
UNIZ SECTION CiPTH LITHOLOGY
Slial_a JLLLLCCLLPOY 100 LITHIC ARLNITE 4061249 %
|LLLLCCLLPO| CHER L 13.943%8 %
I LLLLCCLLEQ| LIMESTONE To.30242 *
§LLLLCCLLEO| fOCKLY WASHZD BIOSPARITE 3. 122498 %
J LLLLCCLLPO| FELDSP2ATHIC GREYWACKSZ 2.9U2300 %
JLLLLCCLLPUY ANRYDRITE 1.282499 %
JLLLLICLLEO] CIEER 9.60755% &%
524A_B |RAARAAAAAD| duvu ACIDIC VOLCANIC 9Je250uv
{ nARAARALACH CTEER 9.75.060
{aALRhAARAUY
VAARARAARAAO|
S1iAI_C |CCCCFECCOU| 35v  CalkCinz0Us DCLOZIZIZ 2.750vl %
{ CCCCFLJ000| FOSSTLIFZEOUS MICRITSE 13.75C00 »
JCCCCFIIO0CO | ¥ICXITZ & DISLICAITE 13.75000  »
§ CCCCFEOV0DY CTELR 23.75008 %
31 RI_W {CCCCCCLCCO] 4Ly CCAL 302500y »
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1 CCCCCCCCCoy
| CCCCCCLCCo)
{CCCcCeeeco|
} CCCCCCCCCol
| CCCCCCCCCo|
1QQQQQBBBBO| -
1QQQQOBBBBO|
| QCOCQEBBBO|
{QQQQUBBBBO|
1 CQQQQEBBBO]
1 QCQQQBLBBO|
1QCQQQEBBBO]
| 5585585850} =
| SSS5885850
| S555588550
| SS£55£85501
{a0C00C0000| -

END OF CROS3=SECTION.

SAS
LTS
$30U PREVIOUS

$C ®*30URCE®@SP *PEINRT*
»PRINT* ASSIGNZD FECEIPI NUMBEE 644625

*PRINT* 044625 RELEASED,

SoU S5A3.60
$COMMENT:

EXECUTION BEGINS

EXSCUTION OF SAS BEGINS:

600

650

1600

6 PAGES

CIBER

CURRTZ ARENITE
BIOLITHITE
CTHER

SALT
CTHEE

LOaD
NUKBER OF INPUI RECCxDS: 8s
JUNBZR OF WELLS DETECTED: 6
WZLlL3
4Ll Na¥s PERLIT NUMBEK RECORD #
f===HILL Am==-=| 12345 1
Will B 54321 &
d5LL C 11111 8
T53T WELL 11705 15
3UPERIJR ANDEOS 00001 29
CONSUMZIRS=RUFF1 24179 S4
END OF WELLS.
ZKaMINE IEST,WELL
»»x §3LL: 'TEST.WELL ' DOES NOT EXIST.
EXELAIN
#i® TdZ WILL YOU SPECIFIED ON THE 'EXA4INE' COAMAND
DOSS NJT NOT EXACTLY MATCH AMY OF IHE WELLS THAT Wiii
IN YOUR CATA. FEMEMBER ZHAT A WELL NAdc
CONSISTS GF A CGMPANY,PREN,AND WELL NUNBZR IM
ABBREVIATED FORM. IF YCU CAN'T KEMZABER THE EXACT
NANE OF A WELL, USE IT*S PERMIT NUMBER INSTEAD.
POR EXAMPLE USE:
EXAKINE 21677
INSTEAD OF:
EXABINE WEONGWELLNAME
BEXAMINE TEST WELL
UNITS
UNIT TOP  BOTTCM KECCRD #
STRAT_A 1o 200 15
STRAT_B 200 350 19
STRAT_C 359 400 21
STRAT_D 400 500 23
STRAT_E 606 850 5
STRAT_F 850 1000 27

Z85 OF UNITS.

9, 750000

52,25000
42.75000
5.000000

90.2500)
9.750000

S1T BACK AND &ELAX UNTIL1 YOU SEE "ZXECUTION OF SAS BZGINS:®
$& 545.0BJ 5=SAS.DATA 3=»HSOURCLE* SCAXRDS3*NSOURCE* I=5

401
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: DISPLAY@TTL SCALE=150

EERREER AR RS E SRR R EE R RE

» L 3
= TEST WELL *
- *

BERREEAXRRREEXRR SRS R AR KRN ERE
COJADINATES: NWNE 32=21N oW
3TATS: HAWAIZ
COUNIY: MARACAIEC

oLEVATION: 742 PEZMIT NUMBER: 11705

SCALE FACTOE: 1 IiCH =6 L

[
=
S8}
w
"
-
U
<
L]
tu
.
(]

SPRAILIGRAPBHIC CROS 3=
UNIT SZCTION DEPIH 1I74CLOGY

SIRAT_a ILLLZCCLLEC} = 104 LiTuiC AKENIIZ 4U.E1243 %
JLLLLCCLL?O} CEERT 19.94398 %
JLLLLCCLLPO) LIAESICNZ 16,34249 %
JLLLLCCLLEQ} ECCELY WASHED UIOs¢adIlE 8.122493 %
{LLLLCCLLPO) FELUSPATHIC GASYAACKE 24Ue2500 &
JLLLLCCLLEO| ANBYLRITE 1.282u49% %
ILLLLCCLLRC| CIEER 3.6L7553 3

3TxAT_B FAARAREAAAQY ACIDIC VOLCAWIC 90.25500 %
ILAAAARAAAGH CThER 3.753000 %
JaAhAasnaid0]
|AALAAALLAO|
| ARAAAAAAADI
|ARARAAAALOD|

3I3AT_C | CCCCFHC00D] CALCARZQUS DOLOMITE «2.7500u %
| CCCTFECO00Y FOSSILIFExOUS MICEITE 13.75000 %
| CCCCFA0000| YICRITZ & DISMICAIZE 13.75300 %
1CCCCFECI00| CTEEZ 29.75000 %

S0XAT_D JCCCCLCCECA) = @i COAL YU.25000 %
1 CCCCCCTecay CTHER 3.750000 %
1 CCCTLLCCCe)

JCCCCCeeecad
1 CCCCCeCecey
| CCCCCCUCTDY
fLCCCCeeeco]

Saal_z 1QuuUQUESBBUY| = Uy CUARTZL aniNITsS 34425000 &
JCCCQQEBBBUY EICLIYHIZE 42,7500 %
1wGUQUEB3BBOI CIhER 5.000040 %
1 QUOCQEBLBO|
I WUQ2REBLBO|
J CCCOCEEBRCH
1QULCBBBBOY}

ICOCCQEBBBO|
| UnvWOQESBBO]

SDPAAT_F £355555550¢ - 85U SALT 90.25000 %
15558883550} CIEER 3.75C000 %
15553585550
1 SSSS358350 !

) SSSS85£5530)

|SSSSSEESSOL
§CCCCOCCCO0) -  Tolu

ZND OF CROSS=SECTICd,.

3a3d
COLdodTs LETIS GET A HARD COPY CF I4dIS
[

330U PRZVIOUS

CONTROL #PhiNIx HCLD PRINT=IN

*PJINT#* 3SSIGNED LECEIPT NUYBZa odd623
3C *SOURTE*@SP *PRINT*

3E3
LXANIN

Z WZILL
Ci3PLAY

1
AT_C SCALE=30

LI S BF WK NE R I T

iEs
3IR
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JNIZ SLCTICN

DEZPTH

SIFAI_C JCCCCENCTO0|
1CCCCFNCO0UY
| CCCCELCUOOY
} CCCCFHO00G|
{CCCCFMCO00|
| CCCCFHUCC00})
| CCCCFMQO00|

| CCCCFLOVOC
| CCCCEMCO0G |
| CCCCFROGO0 |
| CCCCFRCOCT
| CCCCFMO0OC |
| CCCCFEQGO00|
1 CCCCFMO000 ]
| CCCCEMCOCC
1 0CC00C00Ca|

END OF CROSS-SECTICN,

SA3
3IJP

ZXSlUTION OF SA35 IS TERMIN
{tye3) SECONDS IN EXECUTICN

Zd4ZCUIION TEREINATED
C *3GURCE*aSP -1

- 35y

Stratigraphic analysis system: SAS
LIiTHOLAGY
CALCARZOUS DOLOMITE 42,75000 %
FOSSILIFEROUS hiCsITE 13.75000 &
MICRITE & DISMICRITE 13.75040 %
CTHER 29,75000 %

- 4¢0

TED

403
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APPENDIX 11
Appendix II contains the complete program listing. Only the lithologic portion of the internal dictionary was reproduced.

SLIST 2JAB:CARLA

1 BNGIN
2
3 CO%MENT % THIS IS THE MAIN PROGRAM. A
4 SIMPLE OPR®RATING SYSTFM IS USED
5 JSFD TO MANIPULATE WELL DATA. */:
[
7 STRING (80) COMYMAND;
] STRING (240) BNFFER;
9
10 LOGTCAL FLAG,TRKOR;
11
12 INTPGEP N_BRECORDS,N_WELLS,WELL, TOKFRN,VAL,ERP_N;
13 INTEGFR 1,0
14
15 STRING (240) ARRAY =RAW_DATA(1::29);
i6 STRING(4) APRAY TEMP(1::69);
17 STRING (15) ARRAY WELL_ID {1::27);
18 STRING (5) ARRAY WBRLL_EN(1::21);
19 INTZGTR ARKRAY WELL_PTR(1::21);
20
21
22 PROCEDURE GUT (STRING(Y4) ARRAY A(*); LOGICAL RISULT B8):
23 PORTRAN ®“INPUT™;
24
25
26 PROCEDURE EXPLAIN (STRING(80) VALU® C;INTEZIGER VALUE T,N);
27 ALGOL "TXPLAOO1Y;
28
29
32 PROCEDURT SITPFX (STRING(1) VALUE P; INTEGER VALUE LEN)
R FORTRAN "“SETPFX";
32
33
4 PRCCELURE MTS;:
5 FORTRAN mwurge
36
37
38 PROCELURE MTSCMD(STRING(9) VALUE A; INTEGER VALUE B);
39 FORTRAN "MTSCMD®;
40
41
42 PRNCEPDURE DELLANNO (STRING(80) VALUE A; INTEGER VALUE ESULT N,C);
43 ALGOL "DELLAJO1"™;
uh
45
46 PROCEDURE CLOCK (STRING(80) VALUE a):
u7 ALGOL "CLOCKQOO1";
48
49
50 PROCEDURE DISPLAY
51 (STRING(BC) VALUE COMMAND;INTEGER VALUE WELL;INTEGER ARRAY
52 WELL_PTR (*) ;STRING (240) ARRAY RAW_DATA (*); INTEGER VALUF¥ RISUL?
53 ERP_N);
S ALGOL "DISPLOO1I™;
55
56
57 PROCEDIJRE READ_BFECORD;
58
59 BECIN
60 SETTE P, RLY )
61 R A N A - T S L 3 A
62 St TrEl T O, 0D B0
62 8E ;IN BUPFER{I*4-4|4):=TEMP(I) END;
64 END READ_RECORD;
65
66
67
68 INTEGER PROCEDURE STI(INTEGER VALUE RESULT I);
6) BEGIN
70 COMMENT: THIS PROCEDURE CONVERTS A STRING
71 TO A NUMBFR.
72 INTEGER VAL, J;

73 J:=VAL:z=0;
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T4 KHILE {(COMMAND(I]1)-~=" ") AND (J<10) DO

75 BFGIN

76 IP (COMMAND (T]1)<"O")OR (COMMAND (L}1)>"3") THEN
77 SEGIN SETPFX(™ ", 1 ;

78 WRTTE ("*** ILLEGAL CHARACTER: '",COMNAND(I|1),%'%);
79 WRITE(" DETECTED IN NUMERIC CONSTANT.");
80 IOCCNTROL (2)

31 TRR_N:=11; FRROR:=TRUE; GOTO RETURN;
82 END; _

83 VAL:=VAL*10+ {DFCODE {COMMAND (I} 1))=-240);

84 T:=I41: Ji=J+1;

85 END;

86 IF J=1C THEX

87 BEGIN SETPFX (" ",1):

ae WRITF ("**%x NUMTRIC CONSTANT TJID LARGE TO CONVERT" ;
EE) IDCONTROL (2) ;

e FIR_N:=12; FREOR:=FALSE; GOTO BETURN;

91 TND;

a2 KATURN:

93 vaL

9.y END STT;

95

96

97

98

99 PROCFDUR® LIST;

100

101 BEGIN

102 COEXTNT: PRODUCE LISTING OF ALL %FLL3 AND

103 THREIR PERMIT NU¥BERS. :

104 INTEGER T

175

106 SFEPDRY (" “,1); INTFTELDNSIZF:=5;

17 IT P_WYLLS=2 TiEN .

108 BFGIN

106 ARTTE (M %)

110 WHITF (" X0 WELLS EXIST.");

1M GOT) KFTUEN:

112 ENDg

113 APTTE (" vy

114 WRITE (M WELL NAME PEHMIT NUMEFE SFCORD #m)
115 WRITF (Mem e mmmemm e e c e e - ce o m e e—em—em—e e o w) .
116 WRITE(™ %)

117 FOR T:=1 UNTIL N_WFLLS DO

11¢ BFGIN

119 ¥BITE(" ",WELL_ID(I),*" ",WELL_PN(I),
120 " ", ¥ELL_PTR(1)); -
121 END;

122 WRITE(™ ™): WRITE(™ END OF WELLS.");

123 RETURN:

124 WRITE (" “);

125 TOCONTROL (2) ;

126

127 END LIST;

128

129

130

134

132

133

134 PROCEDURF PRINT;WRITE ("PRINT");

135 PROCEDURF SCAN;WRITE(“SCAN™);

136 PROCEPURE ALTER; WRITE (“ALTER"™);

137 PROCEDURE SCAN_DATA;WRITE ("SCAN_DATAY);

138 PROCEDORE EXYCUTL; WRITE ("EX ECUTE") ;

139

140

141 PROCEDURE LOAD_FILE;
142

143 BEGIN
144 COMMFNT /% DATA IS READ VIA A FORTRAN

:uz SUBROUTINE FROM LOGICAL UNIYT S %/;
4
147 INTEGER I,Jd; I:=J:=0;

148 EEAD_RECORD;
149 WHILF FLAG DO
150 BEGIN
151 I:=I+1;

152 IF I>29 THENW
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184
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186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
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203
2904
205
206
207
298
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219
22C
221
222
223
224
225
226
227
228
229
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BESIN SETPFX (" ",1);
WRITE ("#*** INTERNAL STORAGE LIMIT EXCEZDED.");
ARITE ("+*** LOADING OPERATION HALTED.");
FLAG: =FALSE; ERR_N:=1;
END
gLS*®
BPGIN
RAW_DATA (I) :=BUFFER;
IF BUFFER{(G|1)="1" THIN
BESTN COMMENT ¢ WELL I.D. OETECTED */;
J:=J+1;
IF J>21 THEN
BEGIN SETPFX(" ",1);
WRITE ("+*%x JYULL LIMIT EXCEEDED.");

WRITE ("*x* LOADING DPFRATION :JALTED."™)

FLAG:=FALSZ; ERR_N:=2;
END
FLSE
RESIN
FELL_ID (J) :=BUFFER (1]115) ;
HFLL_PN(J) :=BUFFER (75)5);
WELL_PTR(J) z=I;
END;
END;
END
READ_RECOAD;
END;
WELL_PTR{J+1) :=I+1;
N_RECORDS:=iI; N_WELLS:=J;
COMMENT /* OUTPUT LOAD RESULTS */;
SETPPX(" ",1);
INTFIELDSIZE:=5;
WRITE (" ");
WRITF (" NUMBER OF INPUT RECOKDS: ™,I);
WRITEY (™ NUMBER OF WELLS DETECTED:",J);
WRITE (" ");
TOCONTROL (2) ;

END LCAD_FILF;

PROCEDURE PRINT_RAW_DATA;

BEGIN INTEGER START,STOP; I:=1;
IP N_WELLS=0 THEN
BEGIN SETPFX ("™ ",1);
SEITE(" ")
WRITFE(" THERE IS NOTHING TO PRINT.");
GOTO RTTURN:
END;
WHILE COMMAND(I|1) »=" " DO I:=1+1;
WHILE (COMMAND(T|1)=" ")AND(IK79) DO I:=I+1;
IT T=79 THEN START:=STOP:=1 FLSE
BEGIN
STARTz=STI(I); IF SRROR THEN GOTO RETURN;
WHILE (COMMAND(I}1)=" ")AND(I<79) DO I:=I+1;
TF I=79 THEN STOP:=START ELSE
STOP:=STI(Y); IF ERROX THEN GOTO RETURN;
END;
I? (START<1)I8 (STOP>N_RECORDS) THEN
BFGIN SETPFX(™ ",1);
W&ITE("ILLEGAL RECORD DESIGNATOR.™) ;
FRR_N:=15; GCTO RRTURN;
END3
WRITE (™ ") ; SETPFX(™ ",1):
FOR I:=START UNTIL STOP DO

JEGIN
WRITT(" AFCORD ", I); WAITE(" ®);
WTITE ("COLU%NS TRAW' DATAM);

WITTE ("=") ; POR J:=1 UNTIL 70 DO A4RITEON (*-w);
NEITE(" 1- 60z |",RAW_DATA(I) (D159),"1");
WRITS(" 61-120: |", RAW_DATA (I) (0150),"|");
WRITE ("121-180: |v, RAW_DATA(I) (120160) ,"|");
WRITE("181-240: |",KAY_DATA (I) (183160)," 1™ ;
WRITE(Y ) ; WRITE(" ");

END; WRITE (" "); IOCCNTROL(2) ;

RETURN:



232
233
234
<35
236
237
218
234
240
241
242
243
244
245
247,
247
245
244
250
251
252
253
254
259
2h6
257
256
250
20N
261
262
2073
2uvl
2h5
254
257
268
2h9Y
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272
273
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275

277
278
279
290
231
292
21332
284
285
286
287
285
2R9
290
2491
292
243
294
295
296
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29¢
249
304
301
302
303
374
309

in7
308
309
310
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ZND PRINT_RAW_CATA;

SROCTLORF PRINT_STRAT_UNITS;

AEGIN INTEGEP FIRST,LAST;
FIRST:=WFLL_P"KR(WELL) ;

LAS™e =

FLAfGT =

TLL_PTE(WILLs 1) -1
TRUZS SETPRY (0 " 1) ;

INTFIPLOSIZE:=5;

WEYTE (M wy
ARITE (M

FOR T:1="TRS
RTGIN

UNI

T

T TOE BOTT M

UNTIL LAST DO

TP RAW_DATA (I) (0] 1) ="2" THEN

RTGIN

ARITE (M ", RAN_DATA (1) (1112),

" “,RAV_CATA(I) (1315,
" YL,RAN_DATA(I) (18]5) ,"

FLAG:=FALSE;

END

oEng

T FLAS TiFE
WRTTE

ERITI(M M)

N
("

WHITP (" "),

ARITE (" THERET ARS NG STRATIGRAPHIC UNITS."™ ELSE

END CF UNITS.™)

TOCCONTROL (2)

END PRTNT_STRAT_NNTTS:

PROZEDDRF VAANINE;

RERIN

COMMENT /%

T4IS PROCFDURE HANDLES
DISPLAYING, SCANNING AND MODIFYING
OF A STKGLE WFLL */;

GET_WILL(¥FLL);
IF FERDR THEN 50 TO RETURN;

SFTPFX ("2%, 1) ;

TOCONTROL (2

)

TEADCARD (COMAAND) 3
WHILT COMMAND(0]2) ~="SA" DO

EEGIV

TP COMMAND (D }2)="DI" THEN DISPLAY
(COMMAND,WTLL,WELL_PTFK,RA¥_DATA,ERR_N)

ELSE
ELSF
ELSF
ELSE
ELSE
ELSE
ELSE
FLSTE
ELSE

BEGIN
WRITE

EN
NEXT:

IF
T
IF
IF
IF
IF
IF
e

COMMAND (0 1)=%#*" THZN GOTO
COMMAND(O}1)="5" TiivN SCAN

QRECOERD #%) ;

"eI);

NEXT

COMMAND (01 1)="A" THEN ALTER

COMMAND (011)="p" THEN PRINT
CONMMAND (0} 1)=rU" THEN PRINT STRAT UNITS
COMMAND (0}2) ="Ccn" THEN GOTOTNEXT —

COMMAND (012)=vEx" THEN EXPLAIN {(COonmMAND, 2, ZRR_N)
COMMAND (0]2)="EE" THEN EXPLAIN (COMMAND,2,?RR_N)

SETPFX (" ", 1) ;

EKR_N:=9; IOCONTEOL(2);

D;

SETPFY (""", 1)
TOCONTROL(2) ;

FETURN:

IND TYXAMINE;

READCARD (COMMAND) ;
|')c

PROCERCPE GET_WELL (INTEGER RESULT A):

3EGIN

COMMENT

DRTERMINE WHICE WELL IS TO 32
ZXRMNINED. AL50 CHECK TO SEE

("UNDECODABLE COMMANDY) ;

IFT IT EXISTS.

407
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312 INTRGER T,J;

313 T:=0; ERPOR:=FALSE;

314 WAILE COMMAND (If1)-=" * DO I:=I+1;

315 WHILE (COMMAND (I]1)=" ") AND (i<79) DO I:=I+1;
316 TF 1I=79% THFN

317 BFGIN SETPFX(" ",1);

313 WRTTE ("**%x WELL NOT SPECIFIED.");

319 ZIROR:=TRUHE; IOCCNTEOL(2); ERR_N:=3;

220 GO TO RETHEN

321 AN

322 IF (COMMAND(T{1)<"O") OR (COMMAND(I]1)>"I") THEN
323 BEGIN

324 Ji=1;

325 WAILF (COMMAND (I|15)~=WELL_ID(J)) AND

326 (J<=N_WTLLS) DO J:=J+1;

327 IF J>N_WELLS THEN

328 HEGIN SETPFX (" ",1);

329 WRITE ("#*%* WELL: '™,COAMAND(T|15),
330 "t  DOES NOT FXIST."); TOCONTROL(2);
N RRROR:=TRUE; ERX_N:=4; 50TO RITURN;
332 END

333 FLSE A:=J

334 END

335 ELSE

33s BEGIN COMMENT: SEARCH WELL_PN'S;

3137 Jdi=1;

3318 ¥HILE (COMMAND (L|5)-~=WELL_PN (J)) AND

319 (J<=N_WELLS) DO J:=J+1;

340 IF (J>N_WELLS) 02 (COMMAND (I+5]1)~=" ") TN
3u1 BEGIN SETPFX(™ ",1):

342 WRITE ("*+% WELL: '",COMMAND(T]5),
343 "' DOES NOT EXIST."); IOCONTROL(2);
3uu ERROR:=TRUE; ERR_N:=5; GOTO RETURN;
345 END

Iu6 FLSE A:=J

347 FND;

3u8 RETURN:

349

350 END GFI_WELL;

351

352

353

354 COMMENT /* CECODE AND EXECUTE COMMANDS

355 PROH USER. */;

356 INTEGFR XXCNT; XXCNT:=03

357 IOCONTROL (4) 3

358 WRITE("RXFCUTION OF SAS BEGINS:");

359 IOCONTHOL{2) 3

360 N_RFCOENSz=N_WELLS:=0; EZRR_N:=17;

361 SETDRY (Men, 1) ;

352 LOCONTROL (2) 3

363 READCAR D (COMMAND) ;

364 WIILE COMMAND (0 §2) ~="ST" DO

365 REGTX

166 IF COMMAND (0]2)="L0O" Tdey LOAD FILF

367 ELSE IP COMMAND(7)1)="Rr® THgy EXECUTE

368 BELST IF COMMAND(C]1)="4" THEL LIST

359 ELST IF COMMAND(O) 1) =mpn Tuzv PRINT saw_naTa

379 FLSZ IF COKYAND(012)="Sc" T&EY SCAN_DATA

371 ELS® TF COMMAND (C{2) ="wTr Tuzy MTS

372 FLSE IF COMMAND(O]2)="d4g® mdEY EXPLAIN (COMMAND, 1, Ra_¥)
373 RLSF IF COMMAND (0] 2) ="CO" TYPY GOTO NEXT -
374 ZLST TF COMMAND (0] 3) ="2XP" TiRN EXPLAIN (CONMAND, 1,ERe_N)
175 ELS? IF COMMAND(0|2)="3X" T4EN EXAMINE

376 EL3¢ TP COMMAND(J(1)="#" T4EN GOTO NLXT

377 FLSE LF CNOMMAND(O(3)="5IG" THEN MTSCMD (" SSIGNOFF n, )
378 TLSE TF COMMAND (0] 2)="2d" THTN DETLANKO(TOMMAND, SRB_N, XL NT)
379 ELST IF COMMAND(C0|2)="TI"™ THEN CLOCK (COM4AND) -
350 FLSE

321 BEGIN  SETPFX (" ",1);

382 WRTITE ("INVALIG 3AS CO#MAND."):

3973 ERR_N:=17; TOCONTROL(2) ;

33u NN

335 NTXT:

3R6 SETPFPX (%+4,1) ;

387 IOCONTROL {2) ;

IRR REZADCARD (COMMAND) ;

339 FND;

19¢C SETPEX (™ ", 1)

.
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331 WRITT (" ")

392 SKITT ("EXFCUTION OF SAS IS TFRMINATEDY)
393 WHTTE (% ™) ;

394 IS0,

“ND OF FILF
FSINY PRFVIOUS

S$LIST 2JAA:EALTERNAL(1,28)+(107)

1 PROCEDURE CLOCK (STRBING (80) VALUE A):

2

3 BEGIN

4 COMMENT: THIS IS A PROCEDURE WHICH PROVIDES ACCESS

5 TO DIFFERENT TIMES. FOR MORE INFORMATION

6 SEE ®TIME®™ SUBROUTINE DESCRIPTION MTS VYOL 3.

7

8 PROCEDURE TIME (INTEG®R VALUE A,B):

9 FORTRAN "TIME®;

10

1" PROCFDURFE SETPFX (STRING(1) VALUE A; INTEGER YALUE B);

12 FORTRAN ®3SETPFX";

13

14 INTEGER I,J; I:=J:=0;

15 HHILE A(I}1)~=" ¥ DO T:=I+1;

16 WHILE (A(I|1) =" ") AND (I<79) DO I:=I+1;

17 IF I=79 TH®N J:=4 ELSF

18 WHILR A(I}1)-~=" " DO

19 BEGIN

20 J:=J*10+ (DUCODE(A (I 1)) -240);

21 IT:=T4+1;

22 FND;

23 IF (J<0) DR {(I>11) TREN J:=4;

24 SETPFX (" ",1); TIMF(J,1);

25

26 FYD .

27

28
197 PROCEDURY FYPLAIN(STRING (80) VALUE C; INTEGER VALUE T,N);
108
109 BRGIN
116 COMMENT: THYS TS AN EXTRRNAL PROCEDURE TO HELP
™ THE CONFUSEDN USER. H
112
113 PROCEDIRE SETPYX (STRING(1) VALUF D; INTEGER VALUE B);
114 FORTPAN "SETPFX®;
115
116 PROCEDIURFT MESSAGE;
117 BEGIN
118 INTRGER J;
119 IF NK11 TREN
120 3FGIN
121 STRING (53) ARRAY ERK_TAB(1::u8);
122 INTEGTR ARRAY PTP (1::10);
123 PTR(1) :=1: PT*(2):=7; PTR{3):=12; PTR(4):=17; PTR(Y) :=27;
124 DPR(6) :-30 ST (Ty = i,; DPTR/Y4y:=40  PTRIL)i=4d; PTR( 46;
125
126 FRY_TAB{ 1) :="*1% THIS ERFOR IS NOT YOUR FAULT. WHAT HAPPENED IS ;
127 IRR_TAB( 2) *"THAT THS ARRAY WHICH HOLDS ALL YOUR DATA WAS NOT MADE";
128 ERF_TAB( 3) :="LARSE ENOUGH FOR YOU. YOU IIAVE TWO SOLUTIONS: 1) TRY";
129 TRE_TAB( 4) 3="25ARIN WITH LESS DATA OR 2) RECOMDPILZ HHOLF PROGRAM ",
139 RRP_TARBR( 5) :="SETTINS UPPEPR 3DUND ON ARKAY '"RAW_DATA' TO HIGHAE: ",
131 FRER_TAR( 6) :="VALU", ",
132 TRE_TADB( 7) :=v%2% THIS TREOR IS NOT YOUR FAULT. WHAT HAPPENED TS ",
133 RY_TAB( H) :=THAT THE ARRAY THAT HOLDS POINTERS T ALL YOUR 4ELLS ",
134 SRE_TAR( 9) :="WAS OVERTILLED. YOU HAVE TWO 3DLUTIONS: 1) TRY ASAINT;
135 FRX_TARB (1Y) :="WITH FPEWER WFLLS OR 2) RECOMPILE MAIN PROGRAH SETTING";
13¢ ERP_TAB(11) :="UPPLe BOUND CN ARRAY *WELL_DPTR®* TO A HIGHER VALJ:Z. L
137 ERR_TAB (12) s="%*3% TO EXAMINE A WELL, EXITHPR THE NAME OF THE WELL b
138 ERR_TAB (13):="OR THE PERMIT NUMBER MUST BE SPECIFIED ON THE ",
139 ERR_TAB(14) :="*EXAMINE? COMMAND. YOU DIDN'T PUT EITHER ONE ON. A"
140 PRR_TAB (15) :="LEGAL COMMAND COULD BE: "
141 FRE_TAB (16) : =" EXAMINE WELL2 "3
142 ERR_TAB (17) :="s4* TH¥ WELL YOU SPECIFIED ON THE *EXAMINE' CTOMMAND "3
143 ERPP_TAB (18) :="DOES NOT NOT EXACTLY MATCH ANY OF THE WELLS THAT WERE";
1wy ) ERR_TAB(19) :="IN YOUR DATA. REMEMBER THAT R WELL NANEC "3
145 ERF_TAB (20) :="CONSISTS OF A COMPANY,FARM,AND WELL NUMBER IN "
146 ERR_TAB{21) :="ABBREVIATED FORM. I¥ YOU CAN'T REMEMBER THE EXACT ",
147 ERR_TAB (22) :="NAME OF A WELL, USE IT'S PERMIT NUMBER INSTEAD. ",
148 ERR_TAB (23) : ="FOR EXAMPLE USE: "

149 ERR_TAB (24) =" EXAMINE 21677
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133
139
193
191
132
193
194
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196
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200
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203
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217
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ERR_TAB (25) :="TNSTEAD OF:

ERR_TAB (26) :="

EXAMINE WRONGWFLLNAME

ERR_TAB{27) :="*5% THE WELL PERMTT NUMBER DOES NOT MATCH ANY OF

ERR_TAR(28) :="THE PERAIT NUMBERS THAT AKE IN YOUR DATA.
FRR_TAB (29) :="CHECK YOUR DATA,
FRR_TAB (30) :="*6* THE MODIFIER YOU USFD,
FRR_TAB (31) :="IT LOOKS,

IS STILL ILLEGAL.

EITHFR
OR TRY ANOTHER PERMIT NUMBER.
NO MATTEFR HOY CORRECT
LEGAL MODIFIEH®5 ARE ANLI,";

fRF_TAB(32) :="3NLO,dNCS,dN¥K,dNIN, dFOS, ACHN,dTXT,dSTR,wdIO0, 2PIR,
2P _TAB (33) :="®PER,2HUE, 3KYD,dTTL,dFUL. FOR MORFE INFOBMATION
"MODIFIERS, GIVE THE FOLLOWING COMMAND:

" EXPLATN MODIFIEERS

ERR_TAB (34)
ERP_TAB (35)
ERR_TAB (36)
ERR_TAB (37)
SRE_TAB(38)
ERK_TAB (39)

5 s8 56 g e

“*7* THE NAME OF THE STRATIGRAPHIC UNIT YOU SPECIPIED "

“ON THE DISPLAY COMMAND WAS TOO LONG. NAMES OF
YSTBRATIGRAPHIC UNITS CAN ONLY BE UP TN 12 CHARACTTRS

*LONG.

N

ER® _TADB(4C) z="*g* THE STRATIGRAPHIC UNIT YOU SPECIFIRD ON THE
TRR_TAB (41) :="NDISPLAY COMMAND DOES NOT ™MATCH ANY OF THE UNITS L%
IRF_TRB(42) :="THE WELL YOU ARE EXAMINTING., YOU PRIBABLY TYPZD
ER2_TAL(43) :="TN THE WRONG CHARACTERP SOMEWHERE.

"*x9% THT COMMAND YOU TSSUED NDOES NOT EXIST IN PHE

TRI_TAB (44)

ERk_TAB(45) :="*EXAMINF' MODE. ALL COMMANDS
ERE_TAB(46) :=1"%10x

ZRI_TAB (47) :="ALL CCMMANDS MUST RT:IN IN COLUMN 1.
SRF_TAE(U48) :="*11%x ON THE DYSPLAY COMMAND,
J:=PTR(N) ;
GRITZ (" ",®RR_TAB(J)) ;
J:=J+1;
WHILE FRR_TAR(J) (0)1)~="%xv Do
BEGIN
WRITE(" ",FRR_TAB(J)):
Je=J+1;
END;

END TLSE
TF N<20 THEN
BEGIN

STRTINZ (53) ARKAY
PTR (11) : =48;

ERT_TAD(UB) s="* 1 1x

ERR_TAB(48::92) ; INTEGRR AREAY PTR{11::20);
PTR{12):=53; PTR(13):=57; PIR(14):=63; PTR (15):
PTR(16) :=75; PTR(17):=76; PTR(18):=77;

PTR(19) :=83; PTH(20):=

ON THF DISPLAY COMMAND, Tit® 3CALEZ OF THE

ERF_TAB(U9) :="SRCTION CAN BE SET USIN:G THE *SCALE=' PARAMETRER
ERP_TAB (50) :="SCALZ CAN ONLY RE SFT T2 A NUMBRIC ZONSTANT. THAT
TRF_TAB(S1) :="MEANS A STRING OF U? TO 9 DIGITS, NOT CONTAININ
T="RLANKS OR NON-NUMER IC CHARACTERS.

RRR_TAB (52)

ZRF_TAB (53) s="*12%

PRA_TAB (54)
E2R_TAB (55)

FRE_TAB{57)
ERR_TAB (58)

ERR_TAB (65) :=%"2 RKEYPUNCH ERROR.

:="OF LIMITED SIZE, THIEF

I

SINC® ALL TNTEGFR VALUES ARE STOEZD IN AN

5 A LIMIT ON THE S1Z2 O

"NUMERIC CONSTANTS TUAT CAYN BE USED., IN SAS THT
ERL_TAR(56) :="I5 9 CONSECUTIVE NDIGITS FOPF THE °*SCALE=' PAKAME
:="#13*¢ THE VALUE SCALE IS SET TO, DETERMINES
:="THE NOUMBER OF FFET THAT WILL BE REPRESENTED
ERR_TAB(59) :="BY ONE INCH OF THE PRINTED CROSS~-SECTION.
ERR_TAB (60) :="AS THE VALUF OF SCALE => ZERO, THE LENGTH
ERR_TAB(61) :="0P THE CROSS-SECTION APPROACHES INPINITY
ERR_TAB(62) :="--SC ZERO IS AN ILLEGAL SCALE TPACTOR.
SRE_TAB(63) :="*14x THERE WAS A NON-NUMERIC CHARACTER IN THE
PRR_TAB({64) :="INTRERVAL COLUMNS OF THT DATA REZORD. PROBABLY

AN INTERVAL CONSISTS OF TWO

ERR_TAB (66) : =¥FIVE DIGIT INTEGRRS SPECIFYING THF TOP AND
"RR_TAB(67) :="BOTTOM OF THE INTERVAL.
R3R_TAB(68) :="*15% THERE ARE NO DATA RFCORDS ASSOCTIAT3ID WITH [AE
ERR_TAB(69) :="RZCORD NUMBER YOU SPECIFLED ON THE 'PRINT!

"COMMAND. EITHER YOU HAVEN'T ENTEZED ANY DATA
BRP_TAB(77) :="JFITH THR * LOAD' COMMAND,
"NUMBER THAT WAS TOO HIGI
"COMMAND NUMBERS LCACH RECORD SEQUENTIALLY START-

ERT_TAB (70)

ERR_TAB(72)
ZRE_TAB(73)
ZRO_TAB (74)
=02 _TAB (75)
RRR_TAB(76)
ERR_TAB (77)

EYRIETE L

LU I T O T |

"ING WITH 1.

"*17% NO SFRIOUS ERRORS

d

OR YOU SPECIFIZD A
OR ZERO. THE *LOAD?

*16*% YOUR INTERVALS ARE IN TIHE JRONG OKDFR. ";

AVE BEEN “MADE.

"*18% YOU PUT A NUMBEEK ON THZ 'DISPLAY' COMMAND.
ERT_TAB(78) :="NUMBER WKS TNTERPRETED AS A RECORD D25 IGNATOR.
SRE_TAB(79) :="A 'LOAD®* COMMAND BACH RECORD IS ASSIGNED A NUMBFR

=58;
38;

MUST BEGIN IN CILIHUN 1.%
THE COMMAND ¥YN! ISSUED IS NOT A SAS COsdAND.

TYE SCALE OF IHZ ZROS3-*

2 s = 3
s as w0

"

sz z 2z 2
e ® g0 B W e B

CROS5-m;

. THE

5 ANY

AZRE
7

"”e.
3
" .
0
1
.
.
’
",
’
e
.

LIMIT "

TER.

”

"

.
LU
'
LY

TUAT";
APTER";

N

ERN_TAB (80) :="STARTING WITH 1. YOU SPRCIFIRD A4 RECORXD THAT IS NOT
ERP_FAB(81) :="I¥ THE WFLL YOU ARE FXAMINING. (RLMEMBER THAT I
ERR_TAB(H2) :="F XAMINE MODFE ONLY 1 WELL AT A TIM® CAN 'T WORKE

ERF_TAR(83) :="%19% THE

NUMBER YOU PUT

ON THE 'DISPLAY' CoMMAY

SR®_TAB(B4) :="INTEIPRETID TO 8% A RECORD DESIGVNATOR. THE REC

ERI_TAB (8%
EXR_TAB (86)
=38 _TAB (87)
FRX_TAB ( 83)

S=TTHAT WAS

-

"HRECCRD NUMBER YOU WANT
"% 20* CHECK YOUR DATA.

NO

STRATIGRAPHIC *FCORDS3

2 OXN
D WAS
DR

SPECIFI®D WAS NOT A STRATIGRACNIC AECOID.

"3IIVE THT 'ONTTS' COMMAWND TO DETERWINT THZI PROPEV

dERE

n
n
"
”

"

.

.

.

'



Stratigraphic analysis system: SAS

TAR_TAB{A89) :="FOUND IN THF¥ WELL YOU W#ZRE TRYINS TO DISPLAY.

FIP_TAR(9C) :="'DIS2PLAY Y COMMAND MUST HAVE STRATIGRAPAIC UNITS ™0

BRE_TAB{91) :="WORK J¥.
TRE_TAB(92) 1=x2 1%

END;

J:=PTR (N}
WRITF (" “,E]RR_TAB(J))
J:=J+1;
WHILE FRI_TAB(J) (011)~=%"%" DO
BFGIN )
W2LTE("™ ",ERF_TAB(J))
J:=J+1;
END;

FND MESSAGT;

INTE

REGTIN

STRIXNG {7) ARRAY COM(1::23);
STRING {3) ATRRAY MD({1::16);
GEZR I3

coa{ 1) e 2D 1) :=MNLIM™,;
coM( 2) "o MDY 2) :=T"NCOM;
AR D) " MD( 3):="NCSH,
CCM{ 4) i MD{ 4)1=TNUNY,
COM( 5): ", MD{ 5):z="MIN";
coM( b): “; MD{ v) Fos";
con( 7;:="HFLP “; MO 7 EHH":
COM{ 8):="COAMEUT"; MD( 4d) TXT";
COM{ 9) :="TXAMINE"; MD( 9) TR
CoM(10) Y PLATN"™; MD(1D) '‘DION;
C05(1;) SISNAFF";  HD(117) s="pPOER";
ORL AR} wTIEE "y MD(12):="PRERY;
co%(11§ “PRINT "; nn:13;: PH,
fo%(::):=" Heo ED(4) :=MEYDT;
CIM(15) :=YGAS " MD(15):=0TTLY,
COM(:S) "DISTLAY™; MD(16):="FUL";
COM(1T) 1 ="SCAN "
CHOM(13) :="ALTFR "
oM (19} c="RIINT "
CO¥ (29) :="COMMENTY;
COM(ZT) t="EXPLATE";
ComM(22) "3
CCM{23) "

T:=N; SUTPFX ("#M, 1) ;HRITE (" *);
IF C(Dy1)=mu" THTN MESSAGE LLSE

RHILE C{T{1)~=" ® DO T:=T+1;
EIILR (C(1]1) =" "YAND(ICT79)D0 Te=i+1:
IF{I=79)0R(C (T]3)=":RR") THEN MESSAGE ELSE
COMMENT: TXVLAIN ¥UHAT HI WANTS:
IF C(I|S) ="ComMMAY THEX
BFGIE
YRITR( SAS COMMANDSM) ;WETTE (" "),
R T:=1 UNTIL 13 Do
WRITR(" " ,COM(T)) ;WPITR
WHTTF (" ZXAMINE COMMANDSW) ;
Fni Iz=15 UNTTL 23 Do
WeITE (" " L,CON(T)) 3
G0 TO RETURN;
END FLSE
TF C(TI)3)="nonn TUEN
BEGIN
WRITF (™ %ODIFIZRS FOR DISPLAY COMMAND") :
UPTTE(" ") ;
FO® I:z=1 UNTIL 1% DO
WRITT (" 2", MD{1)):
30T0 RETURY;
TND ELSE

n u) .

( ;
WRITE (" ");

IT C(I}8)="LOAL" THEEN REGIN

3

RTTET(M
FRITE ("
FRITE (M
KRIT™ ("
HATTE ("

LO®RD

CNMMAND DESCRIPTIGN

WRITT ("2urposc: To read in nsers sata.

YRITE ("

¥HITZ ("Prototype: LOAD

WRITE (M

WRITF {"Description: The LOAD command will read in user's data

THZ

~
e 4t ws er oy w0
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308
309
310
3n
312
313
314

316
317
318
319
32¢
32
322
323
324
325
326
327
324
329
330
331
332
333
334
335
336
337
318
339
340
341
362
343
3uu
345
3ub
347
348
349
350
151
352
353
354
355
356
357
358
359
360
361
362
353
364
365
366
367
368
369
370
371
372
373
374
375
376
377
373
379
289
341
332
393
3484
3435
316

WRITE ("
"tratigraphic");
VRTTE ("
" record read");
ARITE("
"1, so every")
Wi TTE (7
" number.”) ;
WRITZ ("
IR ITE (M
"logicil unit 5.") ;
WRITE (M
HpITE ("
BT TE ("
"n the total");
ARITE ("
", If internal");
ARTTF("
%1 be printed out.”);
W32TTE ("
"._YR]' TT (ll
"3llocation will");
4R TTE ("
" tho upper limits®);
NRTTE ("
WRI™E ("
WRITE ("Example:
" 1 well IDM ;
WRITT ("
"oloyin records.");
WRITR ("
WKITE ("
HRTTR(Y
BRITT ("
"ared from 1 to 7.");
FND;
FNT;
RETURN:
ARITE ("

")

END.

PROCTLIRE DISOLAY
(STRING (8)) VALUT

WELL_DPTP (*) ; STRTNG (240)

FRR_N) ;

BEGIN

COMMENT: THIS

PROCEDUEE SETPEX (STRING (1) VALUE P;
WSETPFX":

FORIRAN

LORICAL
LOGICAL

ERROR,F

POR,PER
STHING(31) ARRA

TNTEGER C,TOB,P

REAL AMT,PCT,OT
INTEGER PIRST,I

RFAL AFRAY MP (1

)
REAL ARRAY LIT_ :
INTEGER BARRAY LIT_P

STRING(10)

STRING (12}
3TRING (5)

LINE

STRL
NEPTL, DEPTU2;

B. R. SHaw and R. SiMMs

which should consist entirely ot well ID, s",
and lithologyic records. Each 240 character”",
in is numbered sequentiilly starting with '",

record will have a unigue record designatorc”,

")
The data is read from the file attached to ",

")

")s

o',

Overflcew
An arbitrary limit has been placed

uumber of records. that can he loadeir,

overflow occurs in errcor message wil",

ll).
*
Ir the near future, lynamic storage ",

br implemertei so the user can reset,

ot his storajye if a2 lesires. ")
")

. wa

Supose the file attached to unit 5 contaias®,

record, 2 stratigyraphic records, and 4 iitha",
")
R
")

will cause 7 records to be read in and oumb'",

LOAD

TOCONTROL (2) 3

COMMAND; INTFRSER VALUE WELL;INTEGER ARRAY
APRAY RAW_DATA(*) ;INTEGSR VALUE RESULT

PROCEDIRE MAKES CROSS-SECTIONS OF A HELL;

INTEGEK VALUE L);

LAG;

LIr,IN,FOS,CHM,SPC, TXT,COL, STRC,DIOG,

 HUE ,HYD,TTL, NWN,FUL;
Y LIT_TAB{0::40);

or,LTP,REC,TYPE,PTR;

HER;
+LAST,SCALE,K;

:23);
T(1::30);
(1::30);

T
.

STRING (1) CX,3CD:

PROCELUK T
BEGIN
COMATNT ¢

INTEGFR §,J,

STPING(12) U

LECOY

F_COMMAND;

PAKSE AND DECODT TaE COMMAND FROM UZ
%1,82,T,TOKEN ,VAL,4FTXST, MLASI;
NIT; STRING(3) #n;

(2]

t

o
-



3a7
48

339
330
391

332
393
390

3945
330
397
363
399
422
w01

402
uny
qny
405
BYA
417
a9
439
uin

411

412
413
414
415
416
417
418
419
420
421

422
423
424
425
426
427
428
429
430
431

432
433

434
435
436
437
438
439
440
441
442
uy3
4uy
uys5
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
4oy

465

CAGEO VOL. 3 NO. 3—C

Stratigraphic analysis system: SAS

INTEGTT PROCEDNRT STI(TNTFGER VALUFE RTSULT I);
REGIN

COMMPNT: THIS DPHOCEDURYT CONVFRTS A STRING
TO A NUMBIF,. M

INTESTR VAL, J;

1 =VAL: =0
WHILT (COMEAND(I|1)-=" ") axNDp (J<10) 20
BESIN
IT (COMMAND (T 1) <™0"; 0% (COXMAND (I11)>"9") THEN

BFESIN  STIPPX (™ *,1);

WRPITE ("#*x ILLEGAL CHARACTER: ", COMvMAND(TIIT),"',");

¥RITA(" DETECTED IN NUMBRIC ZONSTANT.");
TOCONTROL(2) ;
ZRR_N:=11; ZEROR:z=TIUE; GOT) RETURN;
IND;
VAL:=VAL*10+ (DFCODZ (COMMAND (T} 1)} -240) ;
I:=T+1; Jr=J+1;
END;
IF J=10 [HEN
BEGIX SETPFX (" ",1);
WRITE("*%x* NUMERIC CONSTANT TOO LARSE TO CONVEERT.™) ;
INCONTROL(2) 5
FRX_N+=12; E®ROK:=FALSF: GOTO RETURY;
END;
NETURN:
VAL
END STT:

PROCEDURE SCAN({INTESER VALUE RESULT I) g

EGIN
WHILE (COMMAND (I}71)=" ") AND (T<79) DO I:=TI+1;
IF I=79 THEN

BEGIN
TOKENs=4; VALz2=0;
END ELSE
IF COMMAND (I} 2) ="*F" THEX
BEGIN
TOKEN:=23 VAL:=MFIRST; I:=T+2;
FNID ELSE
IF COMMAND (I|2)="%*L" THEN
BREGIN
TOXEN:=2; VAL :=MLAST; I:=1¢2;
END ELSE
IF (COMMAND(YI] 1) >=%"0") AND(COMMAND (I]1)<="9") THEN
BEGIN

TOKEN:=2; VAL:=STI(I);
IF ERROR THEN GOTO RETURN;
IF (VALKWELL_PTR (WELL))OR
(VAL>WELL_PTR{WELL+1)-1) THEN
BEGIN SETPFX("™ ",1);
WRITE ("*** RECORD DESIGNATOR: 'U_VAL,"' SPECIPIES"®
)3
WRITE(" A RECORD THAT IS NOT IN THE WELL.Y™);
ERR_N:=18; ERROR:=TRUE;
TOCONTKOL{2) ; GOTO RETORN;
END;
IF RAW_DATA (VAL) {0] 1) »="2" THEN
BEGIN SETPFRY (" ",1):
WRITE ("**x RECORD: M _VAL,"' IS NOT aAm™);
WRITE (" STRATOSRAPHIC RECORD. ™) ;
ERR_N:=19; ERROR:=TRUE;
INCONTROL(2) s GO TO RETORN;
END;
END ELSE
IF COMMAND(I|6)="SCALE=" THEN
BEGIN
TOKEN:=3; I:=I+6; VAL:=STI(I);
IF ERROR THEN GOTO RETURN;
ZND FLSE
IF COMMAND (I}5) ="CHAX=" THEN
BEGIN TOKEN:=5;
I:=T+5; BCD:=COMMAND(II) ;
WHILE COMMAND (] 1)-=" " DO I:=T+1;
END ELSE

413



414 B. R. SHAw and R. SiMMs

466 3FGIN

467 J:=03 UNIT:=" "

468 WHILF (COMMAND (I)1)-=" ") AND (J<=11) DO

469 BESIN

479 OATT (J)1)2=COMMAND (T} 1) ;

471 I:=I+1; J:=J+1;

472 END;

473 IF J>11 THEN

474 BEGIN

475 WRITE ("*%x* STRATTGRAPHIC UNLT *",UNIT,"'49);
476 YRITT® ( EXCEFDS MAXI%UM STRING LENGIH,™);
u77 TOCONTROL (2) ;

478 RRR_N:=7; ERROR:=TRUF; 50TO RETURN:

479 END:

4gn K1:=W2LL_PTR (WELL) ;

441 K2:=dFLL_PTR (WELL+1)~-1;

Uu2 FLAG:=TRUF;

483 WAILE (K1<K2)AND {FLAG) DO

4du BRGIN

445 IF RAH_DATA(K1)(O|1)="2" THEN

486 BEGIN

ur7 FLAG:=TRUE;

488 IF UNIT(0]12)=RAW_DATA(X?Y) (1112) TFEN
4879 BEGIN

499 TOKEN:=2; VAL:=K1; FLA5:=FALSE;
491 FND;

432 BND;

443 R1s=K1+¢13

434 END 3

495 I7 FLAG THEN

496 BEGTN SETPFX (" v,1)

497 WRITE ("#**% STRATOGRAPHIC UNIT °*"™,UNIT,"™* NOT FOUND.");
498 ERR_N:=8; IOCONTROL (2) ; ERROR:=TRUE;

499 END;

500 END;

501 RETURN:

502

503 END SCAN;

504

505 PROCEDURE CHECK;

506

507 BEGIN

508 IP (VAL=WELL_PTR(WELL))OR

509 (VAL=WNELL_PTR(WELL+1)) THEN

510 BEGIN SETPFX (" ",1);

511 WRITE ("**=* NO STRATIGRAPHIC RECORDS POUND™
512 " IN WELL: '",RAW_DATA (WELL_PTR (WELL)})
513 (1115),"'." ;

Sy WRITE (" DISPLAY ABORTED."):

515

516 ERR_N:=20; ERROR:=TRUE;

517 IOCONTROL (2) ; GOTO RETURN;

518 END;

519 ENC CHECK;

520

521

522 COMMENT: DEPAULT INITIALIZATIONS;

523 LIT:=COL:=SEC:=TRUB; I:=1; NWN:=ERROR:=FALSF;

524 MIN:=POS:=CHM: =TXT:=STRC:=DTOG:=POR:=PER:=HUE:=HYD;=TTL:=FALSE
525 COMMENT: NCW PFIND ANY MODIFIERS;

526 WHILE COMMAND(I|1)==" ® DO

527 BEGIN

5238 IF COERMAND(I}1)="a" THEN

529 BEGIN COCMMENT: MODIFIER DRTECTED;

530 MD:=COMMAND(I+1]3);

531 TF MD=%“NLI™ THEN LIT :=FALSE ELSE

532 IF MD=YNCO"™ THEN COL :=PFALSE ELSE

533 IF MD="NCS"™ THEN SEC :=PALSE ELST

534 I¥ MD="MIN" THEN MIN :=TRUE ELSE

535 {® MD="FOS" THEN FOS :=TRUEZ ELSZ:

536 IF MD=“KWN®" THEX NWN :=TRUE ELSE

537 IF MD="CHM" THEN CHM :=TRUE ELSE

538 I® MD="TXT" THEN TXT :=TRUE ELSE

539 I® MD="STR" THFN STRC:=TRUE ELSF

549 IF MD="DJO" THEN DIOG:=TRUE FLSE

541 IF MD="PORY" THEN POB :=TRUE ELSE

Su2 IF MD="PER" THEN PER :=TRUE ELSE

543 IFP ¥D="HOE" THEN HUE :=THUE GZLSE

sS4y IF MD="HYD" THEN HYD :=TRUE ELSE
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545 IF MD="TTL" THEN TTL :=TRUE ZLSF
S46 JE3ZIN SETPFX (™ ",1);

547 WRIT™ ("**#% JLLEGAL MODIFIGER: 131", 4D,
548 ERR_N:=6; ERROR:=TRUE; GO TO RETURN;
5449 CND;

550 I==T1+3;

551 END;

552 I:=T+1;

553 END;

554 COMMFNT: DETERMINE INTEZRVAL AND SCALE FACTOR;
554 ERROR :=FALSE;

556 SCALE:=20; CX:c="|u,

557 VAL:=WELL_PTR (WELL) ;

558 WHILE(RAW_DATA {VAL) {0] 1) ~="2%) AND (VAL<WELL_PTH (WNELL+1)) DO
559 VAL:=VAL+1;

560 CHECK; MPIRST:=VAL;

561 VAL:=WELL_PTR (VELL+1) -1,

562 WHILE(RAW_DATA (VAL) (0] 1) ~=%2%) AND (VAL>WELL_PTR(WELL)) DO
563 VAL:=VAL-1; CHECK; MLAST:=VAL;

564 FPIRST:=MFIRST; LAST:=MLAST;

565

566 T:=J:=0;

567 WHILE J<4 »oO

568 BEGIN

569 SCAN(I): IF FRROR THEN GOTO RETUkN;

570 J:=J+1;

571 IF (TOKEN=2) AND (T=0) THEN

572 BEGIN

573 FIRST:=LAST:=VAL; T:=1;

574 END ELSE

575 IF (TOKFN=2) AND (T=1) THEN LAST:=VAL ELSE
576 IF TOKEN=3 THEN SCALE:=VAL;

577 TP TOKEN=5 THEN CX:=BCD;

578 END;

579 IF SCALE=0 THEN

580 BEGIN SETPFX (" ",1); -

581 WRITE ("*** ZPRO IS ILLEGAL SCALE FACTOK."):
592 FREOR:=TRUF; I0OCONTROL (2) ;

583 ERR_N:=13; GOTO BETURN;

S84 FND;

585 RETDEN:

586 END DECODE_COHNMAND;

587

588

589 INTEGER PROCEDURE ST2(STRING (5) VALUE A);

530

591 BEGIN

592 INTEGER VAL; VAL:=0; TRROR:=FALSE;

593 POR I:=0 ONTIL 4 DO

594 BEGIN

595 IF A(I§1) =" " THEN A(I|1):=%0n;

596 IF(A(T|1)<"0")OR(A(I]1)>"I") THEN

597 BEGIN SETPFX (™ ",1):

538 WRITE (“#%* TLLYGAL INTERVAL: *" A,"? DETECTED®) ;
599 WRITE(" IN DATA FILE. DISPLAY ABORTED.™) ;
6020 WRITE (" ERROR FQUND IN RECORD:"™,REC) ;
601 TOCONTROL (2) ;

€C2 ERR_N:=14; EIROR:=TRUF; GOTO RETURN;

603 FND

604 TLSE

605 VAL:=VAL*10+ (DZCODE (2 (I] 1)) -240) ;

606 END;

607 RETUPN:

608 VAL

609

610 END ST2;

611

$12

613 PROCEDUORE CALC_PCNTS:

614

615 BEGIN

616 COMMENT: DWTERMINE MAIN PERCENTAGE IN

611 COLUMNS 13=-14 ON LITH CARD.;

b

619 STRING (6) T=MP;

627 TINTEGET PTR,NDX;

621 INTFGTR AHRAY CHECK (1::3);

h22 FOR Y:=1 UNTIL 3 Do

623 REGIV
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t 32

6137
6 38
539
HU4D
641
Hu?2
(R
64y
665
6Ub
647
hLs
hU 9
€09
651
652
6513
654
655
ASH
67
658
659
660
661
662
663
664
6h5
666
h6 T
608
669
670
671
672
673
674
675
676
677
678
A79
680
£81
682
683
684
635
586
687
48
89
630
691
92
693
694
)
696
637
638
699
700
701
732
03

B. R. SHAw and R. SimMms

MP (I) :=CI¥CK(T):=0;
END;

TEMP: =RAY_DATA (REC) (12} 6) :
FOR K:=1 UNTIL 3 0O
BEGIN
PTR:=2% (K- 1);
XDY :=NTCODE (TEMP (PTRI 1)) -240;
IF {TFMD(PTR([1)>="1") AND (TEMP (PTE| 1) <=13")
NEGIN
COMMENT: CALCWLATF PERCENTAGE;
D¥) :=PERCTNT (TEMP (PTR+111)) ;
STCK(NDX) = 1) AND (ANWN) THEN
NESIN SETOFY(™.",1);
HRITE ("WASNING=-=--RPEDEFLNITINN OF

THEN

PERCENTAGE.™) ;

HEITW (" te TEMp, "t TOOND IN COLUMNS 13-18%,

" OF RECOPDIM,REC,",");

TRITT (™ SPECIPIES A SECONDN DEFINITION OF",

" A PRRCENTAGE CODE.™ ;

WEITHE ("---FIRST DFFINITION IGNORED., ",

" EXRCUTION RESUMES:") ;

IOCONTROL (2) ; SETPT

ENDs
CHECK (NDX) :=1;
FND FLSF
TF(TTMP(PTR| 1) =" ")AND(-NWN) THIN
BEGIN SETPFL(".",1):

X(Il ll"‘);

WRITE (*WARNING---0NEXPECTED *",TEMD (PTR|T),"'",

" WS DETECTED."™);
HRITE (" EXPECTING A *1',%2','3°*,

Ok A ' ' .m);

WRITF (" DETFECTED IN COLUMN: ",PTHE#+13,", OF RECORO",

REC,".") :
WRITE ("---DATA IGNORFD. EXECUTION
TOCONTROL (2) ; SETPFX (" ", 1)
END;
PND;

END CALC_ECNTS;

RESUMES: ") ;

PROCECNURE RUILD_DFSCS (INTEGESR VALUE START,LEN,"AX);

BEGIN
COMYENT: THIS PROCEDURE BUILDS A DOURLE
ARRAY OF DESCRIPTORS WHICH POINT
INTO ENGLISH TABLES.;
REAL T;

T:=ST2 (RAN_DATA (R2C) (715))~ST2 (RAW_DATA (REC) {2]15));

T:=T/(BOT-TOP);
FOR I:= 0 UNTIL LEN-1 DO
BEGIN
GRT_UNIT(RAW_DATA (REC) (START+I*4]4) ,REC) ;
IF (PTR>MAX)AND (-NWN) AND(TYPE~=0) THEN
RFGIN SETPFX (".",1);

WRITE ("WARINING---ILLEGAL CODE '"™,PTR,"' DETECTED."):
WRITE (" FOUND IN RECORD: ",REC,", OF DATA FILR.™):

WRITE ("--- EXILCUTION RESUMES:");
TOCONTROL (2); PTR:=40; SETPFX("
FND;
IF TYPE-~=0 THEN
BEGIN
LIT_T(C
LIT_P(C
C:=C+1;
TND;
COMMFNT: NOW SORT TABLE;
FLAG:=TRUE
WHILE (FLAG)AND({TYPE~=0) DO
REGIN TNTEGER TFMP; RWAL TMP;
FLAG:=FALS®;
FOR T:=1 ONTIL C-2 DO
BEGIN
IP LIT_T(I)<LIT_T(I+1) THEN
BEGIN TRMP:=LIT_P(I+1);
LYIT_"(T+1):=LIT_P(I);
LIT_P(I):=TEMP; FLAG:=TRUE;
TMP:=LIT_T (I+1);
LTT_T(T+41):=LIT_T(I):
LIT_T (I):=THP; -
END;

TYPE) *PCT*T;

——
Y

"N
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704 IF LIT_P{I)=LIT_P (I+1) THEN

795 BEGIN

776 LIT_T(I):=LIT_T(I)+LIT_T(I+1);

737 FOR K:=T1+1 UNTIL C-1 DO

708 REGIN

709 LIT_T(K):=LIT_T(K+1);

710 LIT_P(K):=LIT_P(K+1);

711 END;

712 C:=C-1;

713 END;

T4 END;

715 END ;

716 FND;

717

718 END BUILL_DESCS;

719

720

721 PROCENURE COMPOSE_LINE;

722

723 BEGIN

724 COMMFNT: CROSS SECTION LINE FIRST:

725 INTEGER I,J,K;

726 REAL A

7217 STRING (10) CHAR;

728 LINE: =" 0000000000";

729 J:=0; I:=1;

730 WHILF (I<C)AND(J<10) DO

71311 BEGIN

732 =LIT _T(I);

733 FDR K:=0 URTIL 9 DO CHAR(K}1) :=LIT_TAB(LIT_P(I)) (311);

734 IF (A>5) AND(AC15) THEN BEGIN LINE(J|1):=CHAR(O]1);J3=J+1 END
735 ELSF IP{A>14)AND (A<26) THEN BEGIN LINE(J}2):=CHAR({0|2):;Jds=J+2 END
736 ELSE IP(A>25) AND (A<35) THEN BEGIN LINE(J}3):=CHAR{0|13):J:=]+3 END
737 FLSE IV¥(A>34) ANT (A<U46) TFFN REGIN LINE (JI4):=CHAR(Q}4):J2=J+4 ENT
738 ELSF IF(ADU5) AND (AL55) THEN BEGIW LLNE(J]S):=CHA7(0|5)'J‘°J¢) END
739 FLSE TFP(A>54) AND (A<66) THEN REGIN LINE{(J}6) :=CHAR(D16) ;J:=T¢6 END
740 TL3F T¥(A>65) AND (A<75) THEN BEGIN LINE(J|7):=CHAR(0|7);J IND
741 FLSE TF(A>74)AND (A<86) THEN BF5TN LINE(J|8):=CHAR(0]7):J:=J+7 END
T42 ELSE IF(A>74) AND (A<86) TEEN BEGIN LINE(J]8) :=CHAR{D3) ;J2=J+8 END
743 FLSE IP(A>85) AND (A<95)THEN BFGIN LINE(J)9):=CHAR (0]9);J:=J+9 ZND
740 FLSE IP(A>94) THEN BESIN LINE{J}10) :=CHAR({0{10); J:=J+10; END;
745 I:=I+1;

746 END

747

743 END CCMPOSF_LINE;

749

750

751 PROCEDURE GFT_UNIT(STRING (4) VALUZ UNIT; INTEGER VALUE REC);

752

753 BEGIN

754 INTEGER PROCEDURE STI (INTFGEK VALUE P,L);

755 BEGIN

750 INTEGRER V; V:=0;

757 FOR I:=P UNTIL P+Ll-1 DO

7543 BEGIN IF UNIT(I{1)=" * THEN UNIT(I]1):=%0";

759 IF(UNXT(I]1)<M"O")OPR (UNTIT(I} 1) >%"9") THEN

760 BPGIN SETPFX(".",1);

761 WRITE {("WARNING--~ILLEGAL DESCRIPTIVE UNIT.®);

T62 WRITE (¥ tH _ONIT,"™' ¥AS DETECTED IN RECORD:",

763 REC,", O¥ CATA FILE.");

764 WRITE ("---~UNIT IGNORED. EXECUTION RESUMES:%);

765 IOCONTROL (2); SETPFX (" ",1);

T66 FRROR:=TRUFE;

767 END ELSE

768 V:=V*10G+ (DECODE (UNIT(I|1))-240);

769 END;

770 v

771 END STI;

772 ERRCR:=FALSF;

773 IF UNTIT=" * THEN TYPE:=0 ELSE

774 BEGIN

775 TYPR:=STI(0,1);

776 PTR:=S8TT (1,2);

777 PCT:=PERCENT (UNIT (311));

778 END:

779 IF ERROF THEN TYFR:=0;

780

781 END GET_UNIT:

782

743
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784
785
786
787
788
789
730
791
792
793
794
795
796
797
798
7399
470
301
acz2
8013
804
2805
806
807
808
809
810
811
812
813
814
815
B16
817
818
819
820
821
822
823
824
325
826
R27
828
829
830
331
8§32
a33
R34
835
836
837
838
8139
8490
241
842
543
844
845
eus
847
3u8
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863

B. R. SHAW and R. Simms

INTEGER PROCEDNRE PEBRCENT (STRING (1) VALOF A);

BEGIN

INTEGFR PCNT;
TF (A<M Q") OR (AD"9") THEN

BEGINW
WRITE ("WARNING--~ILLEGAL PERCENTAGE CODE
FOUND IN RECORD:"™,REC,".");

WILL BZ INTERPRETED AS ZE&D PERCENT.™);

SETPFX (".",1):

WRITE("
WRITE("
WRITR (*--~-EXECUTICN PESUMES: ")
PCNT:=0;

TAD ELSE

CASE (DECODE (A)-240)+1

BE

N
PCNT

OF
GIN
PCNT:=5;
PCNT:=15;
PCNT:z=25;
PCNT:=35;
PCNT:=45;
BECNT:=55;
PCNT:=65;
PCNT:=75;
PCNT2=85;
PCNT:=95;
D3

FND PERCENT;

PROCEDUR

BEGIN
cony
STRT
SETP

F PRINT_TITLE;

ENT:
NG (80) TEMP;
FX (" ",1); INTFIELDSIZE:=S;

THIS PROCEDURF PHINTS THE TITLE FO& THZ

TRYP:=RAW_DATA (WELL_PTR (WELL)) (0180);

WRIT

WRIT
WEIT
WRIT
WRTT

WRIT
WRIT
WRIT

END PR

PROCEDUR
BEGIN
WRIT
WRIT
WRIT

END PR

COMMENT 2

LIT_TAB {
LIT_TAB(
LIT_TAB(
LTT_TAB (
LIT_TAB{
LIT_TAB(
LIT_TAB(

LIT_TAB (

LIT_TAB(

LIT_TAB (

LIT_TAB{1

LIT_TAB

6)
7)
8)
LIT_TAB( 9)
0)
1)
2)

B(" ")
WRITE ("
WRTTE (0 *
WRITE(" *
WRTTR (" =
WRITE ("
WRITE ("
F("

E("

", TRMP(1}15), "

")
COORDINATES:
STATE:
F(" COUNTY:
E(" ELEVATION:
TEMP(7515)) : WRITE(" ");
E(" l!):
E("

E(" "

", TEMP (36119));

SCALE PACTOR:
WRITE(™ %) ;

1 INCd =

INT_TITLE;

E PRINT_HEACING;

SETPFX (" ",1); WRITE(" ™) ;

¥ ("STRATTGRAPHIC CROSS=") ;
R (" UNIT SECTION
LEUIE

INT_HEADING;

INITIALIZE LITHOLOGY TABLE;

0) :="07AARENITE

1) s=" T4ALITHIC ARRNITE
2) 2="15AARKOSIC ARENITE
3) :="14AQUARTZ ARENITE
4) :="09ASUBABKOSE

S) =" 14 SUBLITHARENITE
="06WWACKES

" 11HQUARTZWACKE
"16WLITHIC GREYWACKE
"21WFELDSPATHIC GREYWACKE
" 13WARKOSIC WACKE
"09-MUDSTONES
"OJLLINESTONE

1

Y ae 45 4b 08 a8 ae *

1

", TEMP(55]14));

", TEMP(16)20));
", TEMP(69]5) ,"

i#**‘tt##*tttt‘t#ttit*t“l"");

it ]
)3
*")

t#'tt#*t#‘l*‘***tt#ttttttttt");

NRITE ("

l"'A'IIQ

DETECTED. ") ;

CROSS_SECTION;

WRITE(" ") ;

")

VRITE(" ")

PERMIT NUMBER: ",

6 LINES =",SCALE,"FEET") ;

DEPTH

LITHOLOGY") ;

FOK I:=1 ONTIL 77 DO WRITEON("-");

(EXAMPLE DICTIONARY RECORD)
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864 LIT_TAB(13) :="20MMICRITE & DISMICRITE ",
865 LIT_TAB (14) :="21MFOSS ILIFEROUS MICRITE n.
866 LIT_TAB(15) :="17MSPARSE BIOMICRITE "
867 LIT_TAB {16) :="17MPACKED BIOMICRITE "3
B68 LIT_TAB(17) :=%24BPOORLY WASHED BIOSPARITE "
869 LIT_TAB(18) :="19BUNSORTED BYOSPARITE "
870 LIT_TAB (19) :="17BSORTED BIOSPARITE "
871 LIT_TAR(20) :=" 18BROUNDED BIOSPARITE L
872 LIT_TAB (21) :="21CCRYSTALLINE LIMESTONE b
873 LIT_TAB(22) :="10BBIOLITHITF ",
3874 LIT_TAB (23) :="19DDOLOMITIC LIMESTONE "
875 LIT_TAB(24) 2="20DCRYSTALLINE DOLONITE s
876 LIT_TAB (25) :="19DCALCAREOUS DOLOMITE L
877 LIT_TAB{26) 1= 06G5YPSUM ".
878 LIT_TAB (27) :="09AANHYDRITE ",
879 LIT_TAB(28) :+="0U4SSALT ",
830 LIT_TAB(29) :="05CCHERT ws
881 LIT_TAB{30) :="04CCOAL "
882 LIT_TAB(31) :="09PPUHOSPHATFE L
883 LIT_TAB(32) :=" T4ITRON SEDIMENTS ",
884 LIT_TAB (33) z="17*CRYSTALLINE ROCKS ",
885 LIT_TAB (34) :="1t4*ACIDIC IGNFOUS "
886 LIT_TAB (35) :="15VACIDIC VOLCANIC s
887 LIT_TAB (36) :="13*BASIC IGNEOUS LM
888 LIT_TAR(37) :="14VBASIC VOLCANIC w.
BAR9 LIT_TAB(BB):="17HHETAHORPHIC ROCKS ".
£90 LIT_TAB (39) :="0500THER ",
891 LIT_TAB(U40) :=" 0Gxrnsexnaxs "
392

893 FOR I:=1 UNTIL 30 DO

834 BEGIN

895 LIT_T(T):=0;

896 LYT_P (I)z=40;

897 END;

BYS3

899

900 DECQDF_COMNMAND; IF ERROR THEN GOTO RETURK;

901 RFC:=FIRST;

902 IT TTL THEN PRINT_TITLE;

9C3 PRINT_HFADING;

204 WHITT RAW_DATA (REC) {011)-~="2" DO REC:=REC+1;
905 WATLF (REC<=LAST)AND(RAW_DATA (REC) (0] 1) ="2") DO
ane BEGIN

67 COMMENT: FIGURE OUT NUMBER OF LINES TO PRINT;
906 TOP:=ST2(RAW_DATA (REC) (13]5));

409 IF “RKOR THEN GOTC RETURN;

913 BOT:=3T2(RAW_DATA (KREC) (1815)) 3

911 IF SRROR THEN GOTO RETURN;

912 IF TCP>BOT THEN

Q13 STEGIN

914 SFTPFA(" ",1)

915 WRITE ("*** INTERVAL PRROR DETECTED IN");
916 ¥RITE(" RECORD: ",RFC,"."):

917 ERR_N:=16; ITOCONIROL(2) ; GOTO RETURN;
918 END;

919 LTP:=TRUNCATE { (BOT-TOP) /SCALE*6) ;

920 STRAT:=RAW_DATA (REC) (1}12) ;

921 DEPTH: =RAW_DATA {(REC) (1315);

922 DEPTH2 :=RAW_DATA (REC) (18]5) ;

923 RFC:=REC+1;

924 C:=1;

925 WHILE RAW_DATA (REC) (0} 1)="3" DO

926 BEGIN

927 CALC_PCNTS ;

928 BUILD_DNESCS(18,4,39);

929 REC:=REC+1;

930 END; AMT:=0;

931 FOR T:=1 UNTIL C-1 DO

932 BEGIN

933 LIT_T(I):=LIT_T(I)/100;

934 AMT:=AMT+LIT_T(I);

935 END;

9136 IF AMT>100 THEN SRITE ("TROUBLE AHEAD") ;

9137 OTHER:2=100-AMT;

938 IF OTHER>1 THEN

9139 BEGIN

Ao LIT_T (C):=O0OTHER; LIT_P(C):=39;

941 C:=Ce¢ 1y

942 END;

943 COMMENT NOWR OUTPUT PICTURE;
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944 TOCCNTROL (4} ;

945 COMPNSE_LINE; I:=LIT_P(1);

946 WRITE (" ",STRAT," ",CX,LINE,CX," - ", DZPTu," ",LIT_TAB(I)
947 (3125) ,LIT_T (1) ,"%");

943 FO? T:=2 UNTIL C-1 DO

949 WHITE (™ *,CX,LINE,CX," », LIT_TAB (LIT_P
950 (I)) (3125) ,LIT_T(T),"%");

951 FOR I[:=C UNTIL LTP DO

952 WRITZ (" ",CcX,LINE,CX) ;

$53 END;

954 WRLTR (" ",CX,"CG00000000",CX," - ", DEPTH2) ;

955 HPTTE(" ")

954 WRITE(" FND OF CROSS-SECTION.");

957 WRITE (" ");

953 INCONTROL(2) ;

959 STTURN:

960 END.

END OF FILZ
F$STNX PRIVINGS

FLTST 2JAC:CARLA

1 SUBROUTINE BLOCK

2 LOGTCAL*1 LINE(3,4)

3 LOGTCAL®? BITFF(112)

4 TNTEGER*4 SETPYX,0LD

5 OLD=SETBFX (' ', 1)

5 90 2 I=1,4

7 2 IRAD (3,102) (LINE(J,T),d=1,H)
% WRITE (6, 10 3)

9 50 1 I=1,4

10 4RITF {6,101)

11 N0 1 J=1,12

2 CALL BLKLTR{LINE(1,1),J,BUFF,8)
13 1 ARITE (6, 100) BUFF

14 YRITE (6, 101)

15 IETURN

16 100  FORMAT(' ',112a1)

17 101 FORMAT('-')

13 102  FORMAT(8A1)

19 103 TORMAT (" 1')
20 END

IND OF FIL®
FSTNK PRREVIOUS

SLIST 2JAC:T3UB

1 SUEROUTINE INPUT(BUPFEP,FLAG)
2 DIMENSION RUFFER (60) :
3 LOGICAL*1 FLAG

4 FLAR=,TRUE.

5 c

5 C WELL DATA IS READ FPOM LOGICAL UNIT S
7 C

3 RELD (5,102,END=200) BUFIER

9 100 TORMAT (60 A4)

10 50 TO 309

LR 200 FLAG = .FALSE.

12 3r0 RETURN
13 FND

ZND OF FILE
3STINK PREVIOUS
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APPENDIX HI
Appendix III contains the complete internal dictionary, worksheet format, and user instructions.

Worksheet Format

Definition codes

art 1
card Code : [col: T 7§
Code to identify type of cards vhen in batch sequence.
Typ= Code
Lithology carxds 3
Stratigraphic cards 2
ID card 1
Part 2
Data Type Code [col: 2 |
Code to identify source of data for data level identi-
fication.
_Type _Code
Core data 1
Chip data 2
Descriptive log data 3
part 3

Interval Definition Code 3-12
Interval of well to be described by following information-

measured in feet by defining top and bottom of interval. o
commas, right justified)
Top of interval cols 3-7
Bottom of interval cols 8-12

example: an interval of 4,000 feet, starting at 4,250 and
ending at 8,250.

col 3 4 5 [ 7 8 9 10 11 12
(061472 [5]0]¢cis8ji2 15 106 i
Part 4
Lithologic Definition Code cols: 13-18 !

This is the code defining only the number and percentages
of distinct lithologies present in the defined interval, A
maximun of three (3) lithologies are allowed.

The format is in two parts: the lithology code and per-
centage.

awampic: pure limestone over entire interval.

cols 13 14 15 36 17 __18
CYr [T 1 1 ]

1 = primary lithology
(litholojy type classification is
in Description Codes, part 2)

9 = 100% (see Definition Codes, part 5,
following)

example: limestone with 10% shale partings.

cols 13 14 15 16 17 18
T 1 5 1 2 1 11 | ]

primary lithology
90%

[TRNRTE

= secondary lithology
= 10%

example: limestone with 20% shale partings and 7%
chert stringers.

cols i3 14 15 16 17 18

[T 717 21 2T 3T 07

1 = primary lithology

7 = 73%

2 = secondary lithology

2 = 20%

3 = tertiary lithology

0 = 7%

Part S
used in conjunction
Pexcentage Code with other descriptions
Percentage _Code
0 - 9.9 4

10.0 - 19.9 1
20.0 - 29.9 2
30.0 - 39.9 3
40.0 - 49.9 4
50.0 -~ 59.9 5
60.0 - 69.9 6
70.0 - 79.9 7
80.0 - 89.9 8
90.0 ~100.0 9
not specifiec X or blagn

DISCRIPTIVE CODES

Part 1
Format for the Descriptive Section
The following section concerns the codes for the description
of lithologic components and their properties. Each sudbject is

approached in the same manner. The information is coded in a
block called the descriptive unit.
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The descriptive unit consists of three parts:
1. lithologic identification
2. praoperty code
3. percentage,
expressed in four (4) columns on the data sheet.

N

one dascriptive unit

The first column is for the lithologic identification code
(see Definition Codes, part 4). The second and third columns
are for the descriptive code (see following code liatsl And
the fourth column is for the percentage code (see Definition
Codes, part S).

example: some fossil spirifer brachiopods in the major lith-
ology, the brachiopods comprising 80% of the fossils

present.
1] 414 [8]
1 = major lithology - col 1 of deacriptive unit
44 = spirifer brachiopod ~ cols 2 & 3 of descriptive unit
8 = 80X code - col 4 of descriptive unit
Part 2
Lithologic Description Code col 19-34
This section d-lczi.bn the lithology (rock name) for thae
lithologic Percentage and lithologic component are
as p:-vionsly d.fincd. Pour (4) maximum descriptive units are
allowed.
Litholm Code
Clastics
Arenites 00
lithic arenite 01
arkosic arenite 02
quartz arenite 03
subarkose 04
sublitharenite 05
Wackes 06
quartzwacke Q7
lithic greywacke 0s
feldspathic greywacke Q9
arkosic wacke 10
Mudstones- shales 1
Conglomerates 12
Carbonates
Limestones
mudstone 13
wackestone p
packstone 15
grainstone 15
boundstone 17
crystalline limestone 18
fragmental limestone 19
other 20
other 21
other 22
Dolomites
Dolomitic limestone 23
Crystalline dolomite 24
Calcarrsous dolomite 25
Evaporites
Gypsum 26
Anhydzita 27
Salt 28
Othexs
Chert 29
Coal 30
Phosphate 31
Iron sediments 32
Crystalline rocks 33
acidic igneous 34
acidic volcanic 35
basic igneous 36
basic volcanic 37
Metamorphic rocks 38
Part 3
Color and Hue Description Code

The color and description of hue do not conform to the
descriptive unit format. Instead it is a two part code.
Column 31 refars to color (see code list following dis-

cussion)
=11 colar
Column 32 refers to hue (see code list following dis-
cussion)
[Tx]  tue
Coloxr Code
Grey ’ 1
Green 2
Red 3
Brown 4
Yellow s
Blue 6
Variegated 7
White 8
Black g
Hue code
Light 1
Dark 2
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Textural Description Code

hy type and percentage.

1owed for textures.

Textures

Carbonates

intraclastic

skeletal

pelletal

lumps

algal coated

pisolites

organic framework

crystalline coarse ( >2mm; >-—1$)
fine { <2mm: <-1
euhedral
subhedral
anhedral

oolites

mottled

laminate

burrowed

dismicrite

birdseye

Evaporites

crystalline coarse ( >2mm; >a16)
fine { <2mm; <-19¢)

euhedral
subhedral
anhedral
laminate
reticulate
deccussate
flaser
Hopper /Chevron
Clastics
maturity
supermature
mature
immature

textural inversion
grain size
coarse (> 0.S5mm: >1§)
medium (0.5mm-0.125mm; 16-39)
fine (0.125mm~0.0625mm;: 30~40)
mud (<0.0625mm; <4d)
roundness
very angular
angular
sub-angular
sub-rounded
rounded
well-rounded
sphericity
platy
compact
elongated
bladed
packing
welded
interplanation
point contact
long contact
concave contact
floating

Shales

fissile

soft

hard

grain size .
silt (0.0625-0.0039mm; 4¢-8¢)
clay ( <0.0039; <8¢)

part 5

Fossil Description Code

The following is the descriptive list for fossil types.
The symbol N/S represents not specified.

{14) descriptive
Fossils

Plants (N/S)

units allowed for fossila.

pterxidophyta
gymnospermae
angiospermae
bryophyta
thallophyta

hlgae  (N/5)

stromatolite

algal pisolites/oncolites
calcispheres
rhodophycophyta
chlorophycophyta
charophyta

schizophyta

Invertebrates (N/S)

archaeocyanthids

Porifera (N/S)
desmospongia
hyalospongia
calcispongia
receptaculites
soicules
stromatoporoids

Coelenterates (N/s)
hydrozoans
schyphozoans

icols: 37—52!

This section describes textures in lithologic sub-units
Four (4) descriptive units are al-

Code

There are fourteen

_Code

CONAOAMDWNH

423
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tabular corals
rugose corals
scleractinids

Bryozoans

ctenostomata
cyclostomata
trepostomata
cryptostaomata
cheilostomata

Brachiopods

(N/s)

inarticulate

articulate

orthids
strophomenids
pentamerids
phynchonellids
apiriferids
tetrabratulids

Annelida
Mollusca

(8/s)
(N/s)

amphineurans
monoplachophorans

Gastropodia

prosobranchia
opistobranchia

pulmonata

Pelecypodia/Bivaivia {(N/S)

nucloids
mytiloids
myalinoids
oysters
pectencids
pholads
Tudists

nautaloids
ammonoids
coleoidea
belemencids
Arthropols
trilobites

(N/S})

(8/8)

olinellids
agnostia
corynexochida
ptycoporida
phacopida
lichida
odontopleura
aglaspida

crustacea

arachnoidea

insectea

Enchinodermata (N/S)

crinoids
blastoids
echinoids
cystoids
ophiuroids
Hemichordata
graptozoa
conodonts

Protozoa
foramineferida

Allogromiina

Textulariina
Fusulinia
Millolina
Rotallina

Radiolaria

Other

part 6

Mineralogy Description Code

The following section is the code list of minerals, There
ten (10) descriptive units allowed.

are

Mineralogy

Actinolite

Andradite garnet

Anhydrite
Apatite
Aragonite
Augite
Barite
Beryl
Brucite
Calcite

Cassiderite

Chert
Chlorite
Corundum
Diopside
Dolomite
Enstatite
Epidote
Peldspars

plagioclase Ca

orthoclase
microcline
perthite

Fluorite
Halite

Glauconite
Glaucophane

Na
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Grossularite garnet
Gypsum
Hornblende
Hypersthene
Kyanite
Monozite
Olivine
Quartz
Riebicite
Rutile
Siderite
Sillmanite
Sphalerite
Sphene
Spinel
Staurolite
Sylvite
Topaz
Tourmaline
Tremolite
Zircon
Other
Cther
Other
Other
Other
Other
Other

Sedimentary Structure Code
The following is a list of sedimentary structures. There

are five (5) descriptive units allowed.

Part 8

Sedimentary Structures
Planar bedding
Laminations
Cross-bedding
Graded bedding
Varves
Linear bedding
Striations
Sand lineation
Casts
Current markings
Drag marks
Groove & groove casts
Bedding plane markings
Wave & wash marks
Pits & prints
Cut outs
Scoops
Ripple marks
Hud cracks
Sole marks
Para-ripple
Load cast
Flute
Deformed bedding
soft sediment deformation
clay balls
Distributed bedding
Sedimentary sills
Sedimentary dikes
Convoluted lamination
Veins
Slump
Mudcracks
Structureless
Borings
Tracks & trails
Cast & molds
Pellets
Coprolites
Burrows
Breccia
fault
solution
Joints
vertical
horizontal
angle - high (>45°)
low (<45°)

Diagenetic Description Code
The following is a list of diagenatic features. There

are five (5) descriptive units allowed.

Diagenesis

Carbonates

Solution structures (N/S)
Styclites
Corrosion zone
Vugs

crystal lined

salt plugged

anhydrite plugged
Pisolites
vadese weathering
Mottling
Ooliclasts
Stromatactis
Neomorphism (recrystalization)
Replacement dolomitization
Pervasive dolomitization
Selective dolomitization

Code
00
01
02
03
04
05
06

Code

00
oL
02
03
04
05
06
07
og

425
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Evaporites
Solution structures 16
Recrystallization 17
Flows & deformation structures 18
Replacement 19
Clastics
Replacement 20
Sericitization 21
Chloritization 22
Solution 23
Kaolinization 24
Grain overgrowth 25
Other 26
Part 9
Chemical Description Code cols: 192-219

The following is a listing of elements and some ions.
They cannot be combined in the code. There can be eight (8)
descriptive units. The list is not intended to be exhaustive.

Chemical Constituent Code
H o1
He 02
Li 03
C 04
N 0s
o 03
F Q7
Ar 08
cl 09
8 10
8i 11
Al 12
Mg 13
Na 14
X 15
Ca 16
Ti 17
Mn 18
Fe 19
Ni 20
Cu 21
Zn 22
Te 23
Sb 24
Ag 25
Pb 26
2t 27
Sr 28
Rb 29
Ba 30
Au 31
Hg 32
U 33
I 34
COq_ 35
POg= 36
Cr0, 37
MNO3 38
S04~ 39
8i0p= 40
NHg 41
Other 42
Other 43
Other 44
Other 45
Other 46
Other 47

Part 10

Hydrocarbon Description

The following is a brief listing of petroleum and gas
occurrences. There is room for two (2) descriptive units
for each defined interval.

Hydrocarbon Listing Code
Gas 00
oil o1
Gilsonite 02
Bleed 03
Show 04
Stain 05
Fluoresce 06
Odor 07
Drill stem test
Gas [}:1
oil 09
0il cut mud 10
Gas cut mud 11
part 1l
Porosity Descriotion [cols: 228-235

The following is a classification of porosity. The classi-
fication is in two parts: type and size. The descriptive unit
changes to allow for the type and size as follows:

1st column - lithology identification as before {see
Definition Codes, part 4)

e 1
2nd column -~ porosity type (see list following discussion}
T T

3rd column ~ porosity size (see list following discussion)

I 111
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4th column - percentage code (see Definition Codes, part 5)

Porosity type

interparticle
intraparticle
intercrystal
moldic
fenestral

N =0

growth-framework
fracture/breccia
vug/channel /cavern

e
descriptive unit

T 1 T=]

1181112]

primary lithology
la:

vugu!
mega

x

27% code
Porosity Description

megapore (4mm-256mm)
11 A

micropore (< 1/16mm)

Part 12

Permeability Dascription Code
The permeability description does not conform to the

descriptive unit format,

entered in the five (5) allowed spaces,

27% megayugular porosity in primary lithology.

Code

W VOV dWNKW

The permeability in milidarcys is

There is an assumed

decimal point between columns 239 and 240 {measurement to
tenths). If measurement is not that accurate, enter a zero

in column 240.

exanmple: permeability of 27.5 md.
236 237 238 239 240
[ 7i5

cols

example: permeability of 260 md.
236 237 238 239 240
0 <]

cols

STRATIGRAPHIC CODES FOR THE MICHIGAN BASIN

System Code Series Code
Quaternary 700 Recent 702
Pleistocene 701
Pliocene 035
Miocene 704
Tertiary 6350 Oligocene 653
Eocene 652
Paleocene 65t
Cretaceous 600
Juraasic 550
Triassic 500 Upper 503
Middle 502
Lower 30t
Permian 430
Permo-Carboniferous 410
Pennsylvanian 400 Conemaugh 405
Pottsville 402
Mississippian 35 Chesteriun 354
Meramecian as3
Osagian 382
Kinderhookian 351
Mississipian-Devonian 31 Bradfordian 305
Devonian 300 Chatauggquan M
Senccap 303
Enan 302
Ulsterian 304
Silurian 250 Cayugan 253
Niageran 252
Albion or Alexandrian 251
Ordovician 200 Cincinnatian 203
Champlamnian 202
Cunadian 201
Cambrian 150 Croixian 153
Albertan 152
Waucoban 151
Precambrian 100

(from Briggs and Briggs, 1974)
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