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1. INTRODUCTION

In the production of structural contour and isopach maps fro
seismic records, considerable effort is needed to convert two-way
reflection times into depths. In particular, if the velocity function
requires modification, the process must be repeated bit by bit over the
map area. Further work is required if the scale and projection of the

maps have to be changed.

As the amount of data involved in interpretation has increased,
particularly in marine work, the necessity of using automated techniques
to reduce the time spent on data manipulation has become more pressing.
Te do this, shot-point location and seismic data must be made available
in digital form as a principal facts file containing station number,
latitude, longitude and two-way times of interpreted seismic horizonms.
This report shows how this principal facts file can be created, using

equipment available in BMR.

An earlier report by the authors (Tilbury and Whitworth, 1976)
outlined a procedure for creating from any seismic shot-point location
map, a file of digital shot-point positions in the standard format used
for BMR marine surveys. This provides the station number, latitude and

longitude portion of the principal facts file.

To obtain the digitised seismic twc-way times, an earlier
procedure for digitising seismic sections was extended and the associated
program was expanded to provide further facilities needed in more detailed
interpretation. New programs were developed for the resampling and for-
matting of the data, and for the automatic posting and contouring of

horizon and isopach values in both time and depth.

The above conversion programs will process any digitised profiles
and chapters have been included on their use in digitising of stripcharts
and magnetograms. However, these are incidental to the main report, which
is primarily concerned with the digitisation of seismic horizons, and a
step by step description of the programs necessary to convert these digitised

data into a seismic principal-facts file.
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4. AN OUTLIsE OF THE PROCEDURES INVOLVED,

The work involved in the production of a principal-facts fil
containing station number, location, and seismic two-way times can be
conveniently divided into two parts. The first is the digitising of
the interpreted seismic records and shot-point location maps on a dig. ising
table, and the second is the running of a series of computer programs
to convert the output from the table into the principal facts required by

the user.

While the techniques can be applied using any suitable devices,
they will be presented here to suit the equipment available to the
Marine Geophysics Group of BMR: namely a GRADICON-HP2100 digitising system
at BMR (Appendix 7) and a Control Data Corporation CYBER 76 computer at
CSIRO.

As already mentioned, the digitising of shot-point location
maps is described in an earlier report in this series (Tilbury and

Whitworth, 1976), and will not be repeated here.

Procedure at BMR - Production of basic digitised data tape

Before commencement of digitising, several routine steps should
be completed and the digitising requirements should be clearly laid out
so that the task con the digitising table is as simple and mechanical as

possible, to minimise mistakes.

1) The seismic sections must be fully interpreted, with all

horizons clearly marked with adistinguishing colour code.
2) All horizons must be tied at line intersections.

3) 1If flagging of data is required, as described in

Chapter 3, the flag types are annotated on the sections.

4) The time marks, timing lines and delays are checked for

consistency.

A flowchart of the procedure for digitising seismic sections

is shown in Figure 1.
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The section is digitised using the procedures detailed in
Chapter 4 and the data file is saved as a document in the HP system.
The digitised output consists of blocks of data of four main types.
The first three types are the scales and rotation data blocks used to
contrel the conversion from digitiser coordinates to shot-point numbers
and seismic two-way times, while the fourth type consists of the
digitised seismic horizons. Information is input manually to identify

the data type and to control the later processing.

The resulting document is then output listed for editing
purposes. The data that were input manually are checked for logical
order or missing information, and any obvious errors made during digit-
ising are corrected. The person digitising should keep note of blunders
by manually entering suitable messages to aid in the editing, e.g.
DELETE ABOVE BLOCK, DELETE 10 LINES. ETC. 1In this way mistakes are

more readily identified when checking through the listing.

The edited data file can then be saved on an archival tape to
await further digitisation for the desired region and avoid accidental
flushing of the document from the HP disc system. Archiving is carried
out on request by the HP2100 computer operator. When all required
sections are digitised, the archival tape is converted by the operator
into a card-image magnetic tape in a format compatible with the Cyber 76.

This tape is then sent to CSIRO,

Procedure at CSIRO - Conversion of digitised data into principal-facts file

The magnetic tape containing perhaps several files of basic
digitised data, one per seismic line, is read by the Cyber 76 computer
at CSIRO and saved within the system as a document. The principal-facts

file is generated from this document via a series of FORTRAN programs.

A flowchart showing the procedure for conversion of the digitised

seismic data is given in Figure 2.

Two main programs are used: DIGDATA, which converts the
digitised data into shot-point number and seismic two-way time; and

SAMPLE, which resamples the data into regular shot-points. Other programs
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used are for file manipulation, merging and editing: SEGPACK formats

the resampled data into a standard BMR Marine survey file; MERGPOS

merges the location data file with the seismic data file; LISTAPE
produces a numbered listing of every card image in a data file; NEXFILE
merges editing corrections with the main file to produce an updated file,
of the digitiser output in this case; see Whitworth (in prep.) for o

more detailed explanation of the handling of card-image files (Appendix 6).
These programs are available in the program libraries maintained by the

Marine Geophysics Group on its discpack (at present, Serial Number DMR1345).

Because mistakes, however minor, are almost inevitable the first
stop on the Cyber 76 is the production using program LISTAPE of a numbered
listing of the card images in each file that is to be processed. As it is
generally found that several passes through the processing system are
needed to eliminate the mistakes, on-line editing is used; that is,
corrections are made to the input file as it is read into a program but
the file itself remains unaltered. This means the user needs only to
produce the numbered listing at the beginning of the process and work

out corrections relative to the original file.

Program DIGDATA is then run to convert the digitiser output into
shot-point number and seismic two-way time. The program printout is
inspected for irregularities, and the cause found by reference back to the
numbered card-image listing. Major errors are usually associated with
mistakes in one of the manual entries or in digitising of the scales. A
plot at original scale is also output to aid in the editing stage. Edit
additions and modifications are punched onto cards and added to the existing
cards in the edit file. When the user is satisfied that all corrections

have been made, program DIGDATA is rerun and the converted data file saved.

Program SAMPLE is then executed using the converted data file
as input, and the seismic data is resampled according to parameters
specified by the user. The output data has the station number and two-
way times in regular shot-point numbers, and has one file per horizon.
The resampled data is then processed through program SEGPACK to obtain
a standard Marine Group Survey file containing station number and two-

way reflection times.
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The final step is carried out with program MERGPOS and involves
the merging of the standard seismic data file with the location file
produced from program DIGMAP (Tilbury and Whitworth, 1976). This merged
file now contains the principal facts of station number, latitude, longi-
tude and seismic two-way reflection times and is saved for future
applications, mainly the production of structure and isopach maps and

stacked seismic profiles.

3. OPTIONAL FLAGS FOR DIGITISING

While digitising, the user may wish to input more information
than just the digitised data for each horizon. For example, the quality
of reflectors, the type of geological feature, areas of interpolated data

etc would be useful if annotated on the final seismic maps.

Several flags are available which can be input during digitising
to indicate such information. These flags are incorporated by program
DIGDATA into the data word containing the horizon time-depth, and can be
extracted during later processing to post information onto the seismic

maps (see Figure 8).

Flags available at present are given in Table 1. The flags
have been chosen so that the first letter of the meaning is the mnemonic
for the flag. Originally this led to inconsistencies because the normal
quality names included FAIR instead of MODERATE and this conflicted with
FAULT. For consistency the meanings were changed to arrive at the

unique set of flag names listed.



TABLE 1: OPTIONAL SEISMIC FLAGS

FLAG VALUE x 105 MEANING
+G 0 GOOD ) Quality )
) )
+M 1 MODERATE ) of )
) ) Values
+P 2 POOR ) Reflector ) Posted
) in
+F 3 FAULT ) SEISMAP
)
+N 4 NO REFLECTION )
+E 5 ERODED )
)
+0 6 OUTCROP )
) Values
+B 1 BASEMENT ) not
) Posted
+A 8 ABSENT )
)

The first three flags in the table are used to describe the
quality of the reflector. The program assumes all horizons are GOOD unless
flags are input. When posting data, MODERATE or POOR will follow the
values if data has been flagged as moderate or poor, but if data is GOOD

only the data value will be posted.

Apart from the quality flags, there are flags which describe
specific features on the seismic records. Figure 3 shows these features
and indicate how they are flagged while digitising. In general, the user
digitises up to the fault, outcrop etc, manually inserts a flag to indicate
the type of 'geological' feature, continues digitising to the end of the
feature, and then resets flag to the quality of reflector (usually +G).
When the data is posted, the flag meanings such as FAULT, ERODED, OUTCROP

etc, will be annotated on the map.

Most options are straight forward and only result in the flagging
of a particular horizon. However the ERODED and OUTCROP options result in
the programs replacing the values of the digitised horizon with values from

the horizon above or below it. If an horizon truncates against an horizon



above it as for example top lap, erosional truncation etc, the ERODED
option is used. Similarly if the horizon truncates against a lower

horizon as for example downlap, onlap etc, the OUTCROP option is used.

In the ERODED case (Figure 3(d)), horizon B is digitised co -
tinuously across the record. Horizon C is digitised up to the inter-
section with B and the flag +E is entered. A few points along the common
horizon must be digitised. At the right intersection of the two horizons
the flag +G is entered and digitising continues. In this case the program
will insert values from the upper horizon into horizon C between the +E

and +G flags.

The OUTCROP case (Figure 3(c)) is similar, except in this case
horizon B is discontinuous and is flagged, whereas C is the continuous horizon.
The program will insert values from the lower horizon C into horizon B between
the +0 and +G flags.

Where two horizons are coincident, the common horizon is
digitised only once, and the values are used for both horizons to ensure
that isopachs would truly give zero thickness rather then small thicknz2sses
which would arise if each horizon were digitised seperately. Furthermore,
when stacked profiles are plotted the coincident horizons would lead to a

thicker ink line which would be aestheticallydispleasing.

The NO REFLECTION flag (Figure 3(b)) is used where a time horizon
is known to exist, but cannot be identified as a reflector on the seismic
record. In this case a +N flag is inserted at the end of the reflector,
and the interpolated horizon is digitised up to the reappearance of the
reflector where another flag is inserted. The +N flag is particularly
useful if interval velocities between horizons are to be used for the
conversion of seismic two-way times to depth. In this case each horizon
must be defined at every point, and where an horizon cannot be identified
as a reflector, the user-interpolated horizon is better than any automatic
interpolation over the gap. Any interpolated values used will be flagged

when maps are being prepared.

Whenever a flag is input, it remains in force, until reset by

another flag. Usually the flag is reset to the quality of the reflector.

W
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Also whenever a flag is input there must be at least one data value to
the right of it, as the program ascribes the flag to this position on
the seismic record. In most cases this is no problem as digitisation
commences immediately after the flag. However with the +E and +0 options

a few points must be digitised along the common horizon.

4: INSTRUCTIONS FOR DIGITISING SEISMIC SECTIONS

Interpreted seismic sections are digitised to provide the
principal facts of station number versus two-way reflection times to each
horizon. An example of a digitised seismic section from the Ceduna Terrace
(Fraser and Tilbury, 1979) is given in Figure 4. This shows the original
section, the overlay plot with annotated flags produced for editing purposes,
and the final seismic profile. Note that the seismic section and overlay

plot forms only about half of the final seismic profile shown.

Preparation for digitising:

Before digitising begins, all horizons in the project area
should be clearly marked and annotated with the appropriate flags.
Extensive horizons should be defined at all points, even in areas where
they are truncated by an erosion surface or outcrop, or are not visible

on the seismic record. All horizons should be tied at line intersections.

The seismic section is laid down roughly parallel to the x-axis
of the digitising table, positioned so that the limits of digitisation lie
within the operating area of the table, and taped down securely. Unless
convenient breaks occur in the record, the limits of digitisation should

be set at 10 minute marks.

The power switches for the table and console are turned on
and the variable-increment switch is set to the desired output interval.
The user then logs into the digitising program and answers a series of
questions asked by the computer to establish the mode of operation and
the format required for the digitised data. An outline of the GRADICON-
HP2100 digitising system is given in Appendix 7.

Digitisation of a section is carried out in two steps.



Firstly its orientation, and horizontal and vertical scales are
digitised using POINT mode digitisation. This information is required
by the computer programs used subsequently to convert the digitised
horizons into a string of station numbers versus seismic two-way times.
Secondly, each horizon is digitised in turn using TIME mode (or
INCREMENTAL if appropriate) on the digitiser. The rate of digitisation

must be set appropriately to avoid paralysis of the hardware.

Orientation of record

The user starts by inserting two messages on the GRADICON
keyboard. The first is the file name, an 80 character free-format label,
by which the file will be identified and located during the processing
to follow. The next card image identifies the following data as the

orientation block and is:
SLOPE.

Following this the user digitises two points on the same horizontal
timing line; at the first and last time mark respectively. The block

is then terminated by manual entry of an End-of-File (.EOF).

Horizontal Scale

Following the orientation block is the horizongal scale data
block. To reduce manual input, only the starting value and increment
between regular time marks is inserted. The program automatically
assigns station numbers to the digitised points. The horizontal scale
digitised from left to right, with new station numbers inserted if breaks
or jumps occur in the time marks on the record. The horizontal scale
must be digitised along a single timing line as the program corrects for
curvature of the section on the table using the digitised scale values

(Fig. 7).

The major differences between digitising seismic records with
shot-point numbers, and digitising ones with surveys times, is the
construction of the station number. For records in shot-points it is
of the form SSSS.NNNNNNN where SSSS is an assigned survey number and
NNNNNNN is the shot-point number. In contrast a marine station number
is of the form SS.DDDHHMM which gives the survey number, and time in

yeardays, hours, and minutes for a station. To minimise confusion,

A



.
®

s

o w ® ¢ W = - W - (S ~ w L3 » " W w oowm ® W n s ® ow N 8 m o W ® = - v " u - = - « n~ &N

TR TN TP S W VT
e 4 i
VN ) TP B e

e T T 3

. ORIGINAL

Nrle
e

- b M-« —
V) o 2 -
S e
e e
«ﬁ;"gm&zﬂs“”y‘;et::av;sggvhﬁﬁ; ST

e e A AT e A L 0 00 o

AT i i ] ! ! § ! i ! ! !
‘ ey i L | R i | Sl | ,,ML,-ME i i § E i i % } :
B OVERLAY
g
s A e oo TN "
® W
ﬁ:\_‘/h/_’,&

= =il
' i
',; o 7 — Lo ™ < w w ~ @ m
¥ o = =s] (=] (o0 } o (=] {=} o =)
{7e} @ w (¥a) to w w0 w @ w "

w u w2 L¥ el 2 o w w w 7

o = < o o= o (=] o =] o

m m (=) m m <D m M o m

w0 w e w w w w w w w

U g et e 80t i e e ey N IR s By R s S ) S R Pl e SRR e e e 0%

1000 | FINAL SEISMIC PROFILE mr
2000 |- '2000'.
® 3000 _ 3000.
4000 L 4000
5000 3
6000 :
7000 2
8000 b i e e L R\ (M e L e

Fig.4 SEISMIC SECTION: ORIGINAL OVERLAY PLOT AND FINAL SEISMIC PROFILE

Record 1981/27 G465-72A

(C



all descriptions hereafter will relate to a marine seismic section with

the horizontal scale in survey time.

In digitising the scales on the record it is important to
realise the significance of the term 'regular interval'. The interval
between successive time-marks ( or timing lines) is not simply added to
the previous value, but is added to the rounded value. With survey
time digitisation, an interval of 10 refers to the ten-minute marks
and 60 to the hour marks, i.e. if the first point is a 5-minute mark
and an interval of 10 is used, the next number automatically assigned is
10 (not 15). However, for shot-point numbers the interval is a straight
addition, that is, if an interval of 100 is used, and the previous shot-

point is 106, the next number automatically assigned is 206.

The horizontal data block begins with three typed messages;

the first being the identifier for the block:

HORIZONTAL

The second the interval in minutes between the time marks on the record

to be digitised; this can be from | to 7 characters, positive or negative,

but must not include blanks:

Inn

and the third the station number of the starting point of digitisation
which does not necessarily have to be a time mark.

TSS .DDDHHMM (remember TSSSS.NNNNNNN for sections in shot-point number)

Following these manually input messages, the user digitises

the point corresponding to the above T-value and then continues digitising,

from left to right along the same timing line, all the regular time marks

until either the end of the section to be digitised is reached or some

non-regular event occurs. A non-regular event may be:

i) a missing time mark
ii) a record break
iii) a paper advance

iv) the end of the record, if not a time mark

-
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In this case another T-value is inserted and the corresponding
point digitised. Digitisation then continues with the regular time marks.
In some cases, e.g. a paper advance, a second T-value needs to be inserted
before continuing with the regular time marks. The block is terminated

with an End-of-File. (.EOF).

Vertical Scale

The vertical scale must be digitised at the first (i.e. left-
most) horizontal scale point. This is essential for curvature of the
section to be properly corrected. If non-linear scales are digitised a
T-value must be inserted to ensure correct time-depth is associated with
the digitised point. To make best use of visible information, the user
may wish to digitise only those timing lipes that can be identified. As
long as all are preceded with a T-value, the vertical scale will be

adequately defined. Note that at least three points must be digitised.

The vertical scale data block is similar in form to the horiz-
ontal data block.

The first typed message is the identifier for the block:
VERTICAL

followed by the interval in milliseconds of the timing lines to be
digitised. Again this can be from 1 to 7 characters, positive or negative,

but must not include blanks.
Innn

and the third the true value in milliseconds of the topmost timing line
that can be accurately digitised. Note that if time delays are present

on the record, these must be added to the value.
Tmmmm

The user digitises the point corresponding to the above T-value and then
continues digitising the timing lines at regular intervals, working from
the top of the seismic section to the bottom along the same vertical time
mark. If any non-regular timing lines occur, the user can insert a new

T-value and the sequence can be restarted. Again the block is terminated

by an End-of-File (.EOF).

¢
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Seismic Horizon Digitisation

Once the rotation and scale data blocks are digitised, the user
is ready to commence digitising the interpreted seismic horizons. Each
horizon must be assigned a unique label (up to 30 characters) by which

the horizon will be identified in the processing to follow.

The user changes the digitisation mode to TIME (OR INCREMENTAL)
by changing the switches on the GRADICON console, typing .ALTER on the
GRADICON keyboard and answering the resulting questions to establish

time mode digitisation. (See Appendix 7).

The first message is the horizon label, prefixed by "R" to

identify a run of seismic data: i.e.
RHORIZONONE

The user than digitises the horizon from left to right ensuring the
cross-hair follower is not moved too fast, otherwise points will be missed.
The user can at any time, type in any of the optional flags outlined in
Chapter 3, remembering that there must be at least one digitised point

to the right of every flag entered.

If a time delay is encountered when digitising a horizomn, the

time of delay must be inserted prefixed with a 'D' i.e.
D+nnnn for upward shift of horizon

D-nnnn for downward shift

The value of the time delay, positive or negative, is added to
the base value of the vertical scale to produce a new base value. The

data block for the first horizon is terminated by an End-of-File (.EOF).

When digitisation of the horizon is complete, the user inserts

a new R identifier for the next horizon and digitises it as before.

When all horizons are digitised, the user removes the seismic
section from the table and repositions it in readiness for digitisation
of the next part of the section. The user then continues digitising

beginning with: SLOPE.

9
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These four sequences, viz. SLOPE, HORIZONTAL, VERTICAL and
RHORIZONn are repeated until the whole line is digitised. An extra
end-of-file (.EOF) is entered to close the file for that 1line.

The GRADICON run is then ended by .END (Appendix 7) and the

data saved as a HP document on disc.

The user than restarts the whole sequence of events for the

next seismic section to be digitised.

Summary of digitising procedure:

The orientation and scale data blocks are digitised using

POINT mode digitisation and is of the form;

file label Label of file for identifying and locating

SLOPE Identifier for rotation block

X ¥ X X Two points to determine slope of record

.EOF Terminate block with End-of-File.

HORIZONTAL Identifier for horizontal scale

Inn Interval between time marks to be digitised.

TSS . DDDHHMM Station number of start of section

X ¥ X Y (TSSSS.NNNNNNN for surveys in shot-point numbers)
X ¥ X ¥ Time marks digitised at regular intervals

TSS .DDDHHMM New Station number where irregular event occurs

X Y X ¥ Continue digitising time marks at regular intervals
.EOF Terminate block with End-of-File.

VERTICAL Identifier for vertical scale

Inn Interval between timing lines to be digitised
Tmmmm Two-way time (millisecs) of uppermost Timing Line
X Y X Y

X ¥ X ¥ Timing lines digitised at regular intervals

+EOF Terminate block with End-of-File.

a0
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Following the orientation and scale blocks is the record
data block. Each horizon is digitised in turn using INCREMENTAL (or TIME)

mode digitisation and the data block is of the form.

RHORIZONONE Descriptor for first horizon

X ¥ . X X Digitisation of horizon one

+M Flag inserted for moderate (fair) quality reflector
XX XX

& ¥ XY

D+1000 time delay of | sec (1000 msecs) inserted
y R & el

A XU

+G Reflector quality now good

B X XX

R L OXGY

.EOF Terminate data block with End-of-File.
RHORIZONTWO Descriptor for second horizon

b, S D S 4

R Y

etc

.EOF Terminate Second Horizom.

Continue digitising until all horizons are complete. The data
is then saved as a document, the seismic section moved to a new part, and

the procedure repeated starting with SLOPE.

5. INSTRUCTIONS FOR DIGITISING MAGNETOGRAMS

At times geophysical observatory magnetograms are used to
correct shipboard magnetometer records for the daily variation in the
Earth's magnetic field. As instantaneous values are required at the same
time as those used for the onboard sampling, the usual observatory
reduction method which supplies hourly mean values is not applicable. The
digitising program (DIGDATA) has therefore been extended to handle this

specialised requirement.
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Magnetograms are photographic paper records which display
three components of the Earth's magnetic field, usually H, D and Z (Figure 5).
Each magnetogram has the horizontal axis in Universal Time and covers one
day's recording. Each component has a base line whose value is constant
(at a given temperature) for each Geophysical Observatory. The departure
in millimetres of the H and Z components from their base lines on the mag-
netogram, is related (though not always linearly) to the number of nano-
teslas departure from the base-line value. Once the user obtains these
departures in millimetres, the components can be converted to nanoteslas
using the standard reduction formulae for magnetograms. The diurnal
variation in F can then be calculated directly by using H and Z. (See

Figure 5).

Shrinkage points on the magnetogram which are set 100 mm apart,
allow correction for distortion of the photographic paper caused by the

developing process, and by changes in humidity.

Magnetograms are digitised in a similar fashion to seismic
sections, except provision is made for the digitisation of the base lines for
the H and Z components of the diurnal, and for the digitisation of the

shrinkage points on the magnetogram (Figure 5).

Orientation of Record:

This data block is identical to that for digitising seismic
sections. The two slope points are digitised on any one of the base lines

on the magnetogram.

Horizontal Scale:

The horizontal scale is in time (0 to 24 hours) and is digitised
using survey time numbers in the form SS.DDDHHMM. That is, if the diurnals
are required for a BMR marine survey, the survey and day number will be
meaningful, otherwise they can be assigned any values by the user. The day

number is usually set to a three-digit year day number.

As the first and last hour points, 1ie for 00 and 24 hours, are
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usually missing or ill-defined, it is best not to digitise these points,

and instead to allow the program to extapolate the start and end positions.

Vertical Scale:

As the user requires the vertical scale in millimetres, there is

no conversion of the vertical co-ordinate from the table output. There-

fore the I and T values inserted in this data block are meaningless. However,

they must be present to keep the program in step, and thus these values can

be set to any values the user desires.

To allow for shrinkage of the magnetogram caused by the dev-
eloping process, the shrinkage points are digitised and the vertical scale
is corrected to true millimetre distances. The nine shrinkage points are
POINT digitised ffom top to bottom, left to right, in the order shown in

Figure 5.

Origin Data Block:

This data block can be used whenever the origin for the
vertical scale changes, and it is necessary to digitise the corresponding
point. For magnetogram digitisation, it is used to reset the origin on the
base lines for the H or 7 components of the diurnal. The first message is

the identifier:
ORIGIN

followed by the new T-value for the base line. The number nn is the

ordinate value of the origin. For magnetograms this value is always zero.
Tnn

The user then digitises the point at the extreme left hand side of the
base line of the trace to be digitised (on the first pass this is the H

component) .

An End-of-File (.EOF) is inserted to terminate the data block.

Diurnal Trace Digitisation:

At this stage the user is ready to digitise the H - component of the
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the diurnal field. As with seismic horizon digitising, the user
changes the digitising mode to INCREMENTAL (or TIME).
The first message is the horizon label, prefixed by R to identify a run of

diurnal data : i.e.
RHTRACE

The user then digitises the trace from left to right ensuring the
digitising speed is adequate to determine the frequency of variations ou

the trace.
Following the digitisation of the H - component, the user
repeats the Origin and Diurnal Digitisation Blocks for the Z-component of

the diurnal.

Summary of Digitising Procedure for Magnetograms:

The orientation and scale data blocks are digitised using POINT

mode digitisation and is of thz form:

File label - Label of file for identifying and locating

SLOPE - Identifier for orientation block

X-Y-X-Y - Two points on base line to determine slope of record
.EOF - Terminate block with End-of-File

HORIZONTAL - Identifier for horizontal scale

Inn - Interval between time marks to be digitised

TSS . DDDHHMM - Time of first visible time mark

X -Y-X-Y -

X=-Y-X-Y - - Time marks digitised at regular intervals
X=-Y=-X-Y -

.EOF - Terminate block with End-of-File

VERTICAL - Identifier for vertical scale

Il Interval and T - value meaningles - set to one
Tl

X-Y-X-Y - Digitise the nine shrinkage

X-Y-X-Y - points on the magnetogram

.EOF - Terminate block with End-of-File

oL
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ORIGIN - Identifier for origin block

TO = T-value of H-base (always zero)

X-Y - Digitise base line for H component at Left Hand end
.EOF - Terminate block with End-of-File

Following the orientation and scale data bocks is the record data
block. The trace of the H - component of the diurnal is digitised using
INCREMENTAL (or TIME) mode digitisation.

RDIURNAL 14/1 H - Descriptor for H-component
X-Y~X-Y -

X-Y-X-=-Y- Digitise trace
X-Y~-X-T -

.EOF - Terminate block

The digitising mode is then changed back to POINT digitisation, to
digitise the Z-base.

ORIGIN - Identifier for origin block

TO - T-value of Z base (always zero)

X-Y - Digitise base line for Z component at left hand end
.EOF - Terminate block

Again the digitising mode is changed to INCREMENTAL(or TIME) to
digitise the Z component of the diurnal
R DIURNAL 14/1 Z - Descriptor for “  component
X=Y =X =% =
X-Y-X-Y - Digitise trace
X-Y~-X-Y -

.EOF - Terminate block

The digitised data is then saved in the HP document region and
listed for editing purposes. The user may then repeat all steps for the
next magnetogram to be digitised.

6. INSTRUCTIONS FOR DIGITISING STRIPCHARTS

Stripchart records are digitised in almost identical fashion to
seismic sections. In the example shown in Figure 6 a magnetic stripchart
has been digitised. Also shown is the overlay plot produced by the conversion

program DIGDATA and the final magnetic trace.

Orientation of Record

Again two points on the same horizontal lines are digitised to

allow calculation of the orientation of the record on the table.



Horizontal Scale

If the horizontal scale represents time it is digitised
using survey time numbers in the form SS.DDDHHMM., That is, if the strip-
chart data are required for a BMR marine survey, the survey and day
number will be meaningful, otherwise they can be assigned any values by

the user. The day number is usually set to the yearday number.

If the horizontal scale is in decimal units, for example
distance or shot-point number, it is digitised using survey numbers in
the form SSSS.NNNNNNN where SSSS is an assigned survey number and NNNNNNN
is the shotpoint number or unit of distance etc. No integer rounding

is used for 4-digit survey numbers.

Vertical Scale

This is digitised in a similar fashion to that for seismic

sections. Again the vertical scale must be digitised at the first horiz-

ontal scale point. The increment value and starting value in the specified

data units are inserted, and the vertical scale is digitised.

Stripchart Trace Digitisation

This is digitised as if it were a single seismic horizon.
Again the user changes the digitisation mode to INCREMENTAL (or TIME) and
after inserting the run label the trace is digitised from left to right.

No flagging of data is allowed.

If the trace steps due to origin shifts (See Figure 6) a delay

value, equal to the step value, must be inserted.

When the trace is digitised, the stripchart is moved onto the

next section and the complete digitisation sequence is repeated.

Summary of Digitising Procedure for Stripcharts

The orientation and scale data blocks are digitised using

POINT mode digitisation and is of the form:

ok
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File label - Label of file for identifying and locating
SLOPE - Identifier for orientation block

X-Y-X-Y~ - Two points to determine slope of record
.EOF - Terminate block

HORIZONTAL -~ Identifier for horizontal scale

Inn - Interval between time marks to be digitised
TSS . DDDHHMM - Time of first visible time mark

Seraanis - Time marks digitised at regular intervals
X-Y-X-Y~-

.EOF - Terminate block

VERTICAL - Identifier for vertical scale

Inn - Interval between data points to be digitised
Tmmmm - Base value of chart

X-Y-X~Y-

X-Y-X-Y- - Scale digitised at regular intervals
X-Y-X-Y-

EOF - Terminate block

Following the orientation and scale data blocks is the record

data block. The stripchart trace is digitised using INCREMENTAL(or TIME)

mode digitisation.

RTRACENAME
X=-Y-X-Y-
X-Y-X-Y~-
X-Y-X-Y-

Diyw

X=-Y=X-Y-
y
. EOF

Descriptor for trace

Digitise trace

Change base value by step in trace (usually a
chart width)

Continue digitising

Terminate block

The digitised data is then saved in the HP document region and

listed for editing purposes. The user may then repeat all steps for the

next portion of the stripchart to be digitised.

9
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7: Program DIGDATA

The primary aim of this program is to convert the GRADICON
output, as digitised using the procedures outlined in Chapter 4, into
station number versus seismic two-way time for each horizon. The same
program can be used to process stripcharts or magnetograms. A listing of
the source program and a sample output printout are given in Appendices

7 and 3.

Before the digitiser co-ordinates can be converted to the
required values, four parameters must be determined. These are the orient-
ation of the record on the table; the horizontal and vertical scales; and

the curvature of the section on the digitiser (Fig. 7).

The calculation of the orientation of the section on the table
bypasses the tedious and time consuming task of accurately positioning the

section horizontally on the table.

For both the horizontal and vertical scales, the program uses
integer rounding of the inserted T-values to obtain a regular time value.
Consecutive time values are assigned automatically by the addition of the
supplied time interval to this rounded value. Although the horizontal and
vertical scales are treated in much the same way there is a significant

difference in the way the program interpolates intermediate values.

The horizontal scale is considered to be irregular, for example
paper advances, breaks in shooting, or changes in shot interval, may cause a
variation in the horizontal scale of the seismic record. Owing to this
possible irregularity, horizontal positions are linearly interpolated
between the digitised time marks. Note that there is no rounding of the

T-values for shot-point data.

The vertical scale however is assumed to be regular and as such
a better estimate of the vertical scale can be found by placing a least-
squares straight line through the digitised points. This least squares
technique minimises the digitising errors, and the residual errors are

printed for assessment of accuracy.
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The vertical scale origin can be shifted either positively or
negatively by the insertion of a delay value. Time delays, used to display
the appropriate part of the section on the recorder, are thus easily allowed

for by changing the vertical origin appropriately.

The curvature correction minimises the effects of folds in
the record, joins in taped Xerox sections and the like. The vertical
corrections are determined from the differences between the digitised
horizontal T-values and the values computed using the slope between the
first and last points (Fig. 7). The curvature correction at each point is

calculated by piece-wise linear interpolation between these values.

The seismic flags input during digitising, and outlined in
Chapter 3, are decoded and the corresponding flag value (Table 1) is incorp-
orated into the data word containing the horizon time-depth value. The
flag value can be easily extracted from the data word later in the

processing and posted or. maps or profiles.

An overlay plot can be produced to aid in the editing of the
seismic data. This plot is a true scale plot produced using the actual
digitised co-ordinates from the table. Latér in the processing, other
programs can be used to produce plots at reduced scales. The output plot
is fully annotated with horizontal and vertical scales, all delays are
indicated as such and the delay value is plotted, and all flags input are
plotted on the section in their correct position (See Overlay plots in

Figures 4, 5 and 6).

The DIGDATA program is preset for the processing of seismic
data. However options exist to process stripchart profiles and magnetograms.
Stripchart digitisation is readily converted as it is essentially equivalent
to a single seismic horizon. However, there is no flagging of the converted

stripchart data.
Magnetograms have provision for the decoding of shrinkage points

and base lines, which are used to control the conversion of the digitised

data for each field component.

9-"1//
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Data Cards for Digdata

9255 Type Format
La OUTPUT FILE LABEL (8A10)
2. (ET SEQ) OPTIONAL PROCESSING CARDS ( A10)
3. (ET SEQ) INPUT FILES LABELS (8A10)
4. - - END OF PARTITION FOR CYBER 76 - - -

5-8 Repeat of cards 1-4 if the user wishes

to process another type of input file.

Explanation of Cards

1. OUTPUT FILE LABEL

This card is a free format label up to 80 characters in length.
2. OPTIONAL PROCESSING CARDS

The program presets processing for

a) SEISMIC DATA

b) FULL LISTING

¢) NO PLOT OUTPUT

If other processing is required the optional cards must be present and

are:

*0OBSERVATORY -~ For GNANGARA and PORT MORESBY observatory magnetograms

*TOOLANGI - For TOOLANGI observatory magnetograms

*#STRIPCHART - For stripchart records

*SUPPRESS - Reduces output listing to minimum necessary to check
processing

*PLOT - To produce an output plot file.

3. INPUT FILE LABELS
These cards arz 80 character labels which are used to locate the input
files. The label on the card must be identical to the header card on
the input file; otherwise the file will not be located. These cards
must be in the same order as the files on the input document as the

search is strictly sequential.

If editing of the input file is required the INPUT FILE
LABEL is replaced by a sequence of cards:
% EDITFILE
INPUT FILE LABEL
Edit Instructions
« = ~ END OF PARTITION FOR CYBER 76 = - =

Edit instructions and explanation are given in Appendix 6.

£%
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4, END-OF-PARTITION CARD

This terminates search of the input document.
8: Program SAMPLE

This program is designed to resample the output from DIGDATA
into regular times (or shotpoints). Each horizon is extracted and
resampled in order using parameters specified by the user. An output file

is created for each horizon.

The sampling parameters specified are the name of the horizonm,
starting time of line, the sampling interval, the maximum interpolation
interval, the size of the output blocks and an origin shift (optional) to be

added to the data values.

The program extracts all data for the horizon specified, begins
at the starting time and resamples the data by linear interpolation between
the converted digitised values. Following each interpolated value the
survey time is incremented by the sampling interval and the process is
repeated. Note if the time axis on the digitised record decreases to the

right the sampling interval must be negative.

Data gaps are spanned by linear interpolation if the gap is less
than the maximum interpolation interval specified; otherwise the values
within the gap are set to a large positive number (1.0E10) for ease of

detection.

When the resampling for a horizon is complete, the program blocks
the data into units of the size specified, and outputs the file. The
header is automatically assigned to the output file by combining the horizon

name and input file header.

In similar fashion to DIGDATA, program SAMPLE is preset for
seismic resampling. Provision is made for the resampling of stripchart
records and magnetograms. The optional origin shift which is added to the
data values during resampling is most useful when reducing shore magnetics
to a diurnal value. The optional chart width parameter (used for strip-
charts) will check for uncorrected steps equal to the chart width, and will

apply the necessary correction.

™Y
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Card Type Format

1 Optional processing card (A10)

2 Input file header (8A10)

3 ET SEQ Sampling parameter cards (2A10, F20.7, 2F10.1,
110, 2E5.1)

END OF PARTITION _

5-7 Repeat of cards 2
input file of the

Explanation of Cards:

1. OPTIONAL PROCESSING CARD

As the program is
necessary if the user wishes
options are available:
#STRIPCHART - to resample
*0OBSERVATORY =~ to resample

2. INPUT FILE HEADER

to 4 for another

same type

preset for SEISMIC resampling, this card is

to override this preset option. Two alternative

stripchart records

observatory magnetograms

This is the header label of the input file and must be identical

to the label used in program DIGDATA when producing the output file.

3. SAMPLING PARAMETER CARDS

Each horizon to be resampled must have one of these cards. The

card contains the sampling parameters required by the user and has the form:

Description Format Columns Example
Hor izon name 2A10 1-20 Blue
Time of left hand end of digitisation F20.7 21-40 17.0480030
Sampling Interval (in minutes) F10.0 41-50 {0
Maximum Interpolation Interval F10.0 51-60 30.0

(in minutes)

Number of samples per output block 110 61-70 60
Origin Shift (if applicable) F5.1 71=75
Chart width (if applicable) F5.1 76-80
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The Sampling Interval is negative if the survey time decreases

to the right on the digitised record.

4. END-OF-PARTITION CARD

This terminates search of the input document for horizons to be

resampled.

9: Program SEGPACK

This program produces a seismic data file of station unmber
versus two-way times in the format standard for BMR marine surveys. Each
of the resampled horizon data files are extracted, assigned a user
specified horiaon number and packed in order. Special flags inserted

during digitising are checked and the appropriate data value inserted.

The horizon number is assigned by the user and may be any number
between 1 and 1000. This number is incorporated into the horizon data
word for identification of the data in the following processing. Numbers
must be assigned to horizons so that they increase down the seismic record.

This is important as the program rearranges the horizons into number order.

The special flags checked for within the program are the ERODED,
OUTCROP and BASEMENT flags. (See Chapter 3). These flags require the
insertion of data values from either the horizon above (ERODED and

BASEMENT) or the horizon below (OUTCROP).

At this stage in the processing, the seismic two-way time
(milliseconds), the flag number (Table 1, Chapter 3), and the horizon number
are incorporated into the horizon data word as shown in Table 2. In the
example shown, the number 10203456 represents a reflection time of 3456

milliseconds to a poor quality reflection (flag = 2), labelled horizon 10.

0 0 0 0 0 1 0 2 0 3 4 5 6
UP TO 7 DIGITS 1 DIGIT 5 DIGITS OF
HORIZON NUMBER FLAG TWO-WAY TIME

TABLE 2: HORIZON DATA WORD. 20



=46 =

Data Cards for Segpack:

Card Type Format
1 OUTPUT FILE LABEL (8A10)
2 BLOCK SIZE (110)
3 HORIZON FILE LABEL (8A10)
4 HORIZON NUMBER (110)
5-6 ET SEQ Repeat of cards 3 and 4 for next horizon

Explanation of Cards

1. OUTPUT FILE LABEL

This card is a free format label up to 80 characters in
length. It must contain a hyphen within it, as the program searches for
one and uses the preceding descriptor as the first part of each segment

label.
2. BLOCK SIZE

This is the size of the blocks specified in the resampling

program and is necessary to enable the program to input the data.
3. HORIZON FILE LABEL

This card is the header produced by sample for each
horizon. The horizon labels must be input in the same order as they appear
on the data file, otherwise they will not be located as search is strictly

sequential.
4, HORIZON NUMBER

This is a user supplied number which is assigned to each
horizon. Any numbers between | and 1000 can be used, but numbers must
increase down the seismic section, otherwise the program will rearrange
the horizons. Each horizon of the same type must be allocated the same

number or the data will not be located when drawing maps.
10¢ Program MERGPOS
This program is used to provide location information for the

seismic data file. A position is found by interpolation for every

station number on the seismic data file.

he
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The location information can be provided from any source as
long as the file is reformatted into the standard BMR marine data format.
If no information is available a location data file can be produced from
the digitisation of a shot-point location map using the procedures outlined
in Tilbury and Whitworth (1976).

Location data can be supplied at any interval, as the program
will interpolate between consecutive values to provide the positions for
the seismic data file. Station numbers in both time, for example BMR
marine surveys, and shot-points, for example land seismic surveys, can be
handled. At present the program will interpolate up to 100 minutes for time

surveys and up to 5000 shot-points for other surveys.

The output from this program is the principal-facts file containing
station number, latitude, longitude, and seismic two-way times. This data
file comprises an index summarising the data-file contents, followed by

the basic data.

The data file can be edited and sorted using a variety of
marine programs. Possibly the most useful is program SEGSORT (see
Whitworth, in prep) which sorts the data into map areas, and sorts the
data into increasing station number order within each specified map area.
This is useful for concatenating traverse lines which cross map areas,

and which were originally digitised from separate maps.

Data Cards for Mergpos:

Card TzEe Format
Is OUTPUT FILE LABEL (8A10)
2 SEISMIC DATA INPUT LABEL (8A10)
3. LOCATION DATA INPUT LABEL (8A10)

Explanation of Cards

1. OUTPUT FILE LABEL

This card is a free format label up to 80 characters in
length which describes the contents of the file. It is used to locate

and identify the file in later processing.



2. SEISMIC DATA INPUT LABEL

Again this card is on 80-character free-format label and is

used to locate the seismic data file for which positions are required.

3. LOCATION DATA INPUT LABEL

An 80-character free-format label which is used to locate the

location data file.

11. APPLICATIONS

Once the principal facts file is created, the user can apply
automated techniques to produce structure contour and isopach maps. Both
posting or contouring of data can be carried out in either reflection time
or converted to depth using a user-supplied velocity function. Profiles

along traverses can also be produced in both formats.

Firstly a suite of seismic maps of all interpreted horizons can
be produced in reflection time (milliseconds), using option #HCRTIME of
program SEISMAP, and their associated intervals using option *ISOTIME.
Data values are posted together with any supplementary information flagged
during digitising e.g. quality of ref'ectors, type of geological feature
etc. (see Figures 8 and 9). The irregularly spaced data values can be
automatically contoured using the contouring package of programs DATAMAP/
SURFACE/PENPUSH and the contours labelled either automatically or by
manual intervention following a preliminary plot. In complex areas the
user may choose to only post the data and then manually contour the structure
inserting faults and trends that cannot presently be mapped satisfactorily by

computer,

With the addition of a few data the entire suite of maps
can be repeated in depth (metres) using specified constant interval velocities
or velocity function (options *HORDEPTH and *ISODEPTH in program SEISMAP).
If a more complex velocity conversion process is required, the user may integrate
his velocity routine with the system, and the maps can be produced as before.
Generally, if a new velocity function is required, only a few cards within a
program deck need to be changed to produce a suite of maps that would
previously have required repetition of a slow, tedious manual .process to

produce.
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Line drawings based on computer-drawn profiles for eight interpreted seismic sections

crossing the Ceduna Terrace

Figll: STACKED SEISMIC PROFILES
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Examples of the types of maps and profiles which can be produced
are shown in Figures 8 to 11. These examples have been produced from
the principal facts file created for the Ceduna Terrace project (Fraser
and Tilbury, 1979).

The posting of depths to a Cenomanian horizon on the Terrace is
shown in Figure 8. The depth in metres is posted to the right of the
shot-point location. Also, at a user-defined interval, shot-point number
is posted above the depth value. If any data is flagged, the mnemonic for
the flag is posted to the left of the shot-point location. Note that the
quality of the reflecting horizon can be seen to decreases towards

the southern end of the survey lines.

An isopach map of the Upper Cretaceous is illustrated in
Figure 9. Posting of values is similar to that for horizons except that
two flag mnemonics are posted to the left of the shot-point number. These

represent the quality of reflectors above and below the isopach respectively.

All faults can be plotted for a particular horizon showing the
down-thrown side and the amount of throw on the fault (Fig. 10). At present

the posting of faults is done only in reflection time (milliseconds).

Stacked seismic profiles can be produced in both time and depth
using similar options in program LINEMAP, as an aid to interpretation and
for display in publications. Profiles from eight interpreted seismic sections
across the Ceduna Terrace (Fig. 11) show the structural variation across
the Terrace, from the most westerly line at the top of the figure to the

most easterly line at the bottom.

These techniques and programs already exist within the Marine
Geophysics Group to carry out the afore-mentioned plotting of seismic
data maps and profiles. Further development is needed for velocity con-
version routines in the application of spatially distributed velocity data
rather than constant velocity functions or functions which are line

distributed.

Contouring on extensively faulted horizons does not, as yet,

“4
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give acceptable results. However as the contouring system is modular in
design, and the only step affecting the acceptability of the contours

is smoothing technique applied, it requires only the finding or
development of an acceptable smoothing technique and the automatic con-
touring will be feasible. In any case the automatic contouring with the

present system is a good guide for the manual contouring of the data.
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e APPENDIX 1: DIGITISER QUESTIONS AND ANSWERS
LG,GRADI
GRADI ON

&

*% GRADICON-TEROS DIGITISING SYSTEM #%
REV 5-11/4/1979
DIGITISER DATA ID?
“ LILT
XY OR X OR Y CO-ORDINATES?
1 1XY
F2 OPTION?
® 110
POINT MODE OR INCREMENTAL MODE?
! |POINT
PRINT DATA?
® 1 1YES
READY - START DIGITISING
! LT

After typing .END on Gradicon keyboard computer replies with:

REMEMBER TO SAVE OR OUTPUT YOUR DATA!
| *SF,800,NAME
NAME SAVED 1 RECORDS, 100 WORDS
EX - log off terminal




FILE «LINE 6947y SHELL
1 *SLNPE
2 eX+0185,78 v40363.23 X+1311,92 Y+0374.57
3 L ISR T N T e e
4 «HOR
) =120
6  #Te9471.0001
7 #X+0185.66 Y+0A363.04
8  «Te94a71.v0020
9 #X4P223,96 Y+0363.56 X+M264,33 Y+0364,23
10 #X40385.23 Y+0365.58 X+0425,69 Y+0366,30
11 #«X+0586,58 Y40367,.81 X+A586.71 Y+A368,22
12 #X+0787,66 Y+0369.51 X+A748,23 v+a370, 16
13 #X+P869,10 Y4n371.59 X+0908,50 Y+0371,98
14 «X+1029,43% Y40372.56 X+1070,28 Y+0372,.99
55 #X+1191.21 Y+A374.01 X+12%1,50 Y+A374,.14
e # ® © 2 @ @ e ® w = =
17 wVERT
18 11000
19 «7Q
20 «X+P173,22 Y4+0363.0% Xe0173,56 Y+0312,87
21 *X+7175,43 Y40162.76 X+0M175.89 Y+0112.63
22 L R o T B R . e
23 #RWATER
24 #X40185,40 V47241 .42 X+A1B7 .40 Y+0242,06
2S5 aXeM193.40 Y40242.82 X+M195,40 Y+A242,55
26 aX+0201,40 Y+0241.72 X+0203,40 Y024y .87
27 aX+0209,40 Y40242,36 X4P211,.40 YeA242 42
3ng AX$1303,400 Y4n34b,66 X+1305,.40 Y+0346,70
3n9 *X+1311,40 ven347 06
LT S S R e
311 *RORANGE
31 aX+D187.40 YoM224 .42 X+N189,40 V+A224,5]
313 *X+P195,40 Y40225,12 X+0197,40 Y+P225,12
314 #X$0203,40 Y40225,40 X+M205,40 Y+A225,69
315 *X+0211,40 Y40226.36 X+7213,40 Y+0226,36
316 #X40219.40 Y40226,32 X+0221.40 Y+PP26.33
31T wX40227.40 YeM226.38 X40229,40 Y+P226,32
318 aXe0235.40 Ye0226.19 X+0237,40 Y+0226,27
319 #X$0203,40 V4022712 X+0245,40 Y+A227,.14
320 wXeM251.47 Y4P227.16 X+0253,400 Y+A237 .26
321 #X$40259,47 Y4@227.79 XeM261,40 Y47227,95
322 weF
323 #Xem265.40 Y4n228,66
324 #+6
325 «X40267,40 Y40229,80 X+0269.40 Y+0229,.81
326 «X+0275.40 Y40230.30 X+0277,400 Y+P23Q,.55
327 *X¢0283,40 Y40231,72 X+0285,40 Y+M231,94
328 aeF
329  #X+P287,40 Yen234,09
330 4G
33y #X+N289,40 Y40237.15 X+0291.40 Y+A237,39
332 #X40297 .40 V4023712 X+0M299,40 Y+0237,.1%
333 4X+0305.40 Y+P237.24 X+0307,40 Y+n237,35
334 weF
335 aX+A313,40 Yen239 59
336 446
337 #X+0315,40 Y+07240.96 X+A317.40 Y+0200,81
1314 wXe1185,40 Y40292.68 X+1147 .40 Y+0292,66
1315 wX+1153.40 Y4P292,.84 X¢1155.40 Y+0293,17
1316 #Xe1161.40 Y42293,82 X+1163,40 Y+0293,98
1317  wX41169:40 Y40294,50 X+1171.40 Y+7294,58
1318  wX¢1177,40 Y+0294,.83 X+1179.40 Y+0294,90
1319 # * ® e e e e ® =& ® ®
1323 «RBASEMENT
1321 xeM
1322 #X+41011.40 Y+M182.10 X+1013,40 YeA1R2,39
1323 ¥X+1019.40 Y40184.29 X+1021.40 Y+0184,26
1324 #X+1027.40 Y40183.24 X+1P29.40 Y+72182.61
1325 xX+1035.47 Y¢0180.76 X+1037,.40 Y+0180,.09
1326 #X¢1043.47 Y40178,.45 X+1045,40 Y+0178.04
1327 #X41051.40 Y+@177.41 X+1053.40 Y+A177,22
1328 *X+1059.40 Y40176.85 ¥+1061.40 Y+P176,33
1329  aX+l0b7.40 Y40175.37 X+1069.40 Y+0174,99
1330 #X$1075,40 Y+0174.33 X+1977.40 Y+A174,.43
1334 *X#1083,40 Y40175,59 X+1085,40 Y+N175,85
1332  #X41091.40 Y+@177.18 X+1093.40 Y+2177,.85
1333 «X41099,47 Y+@179,86 X+1101.40 Y+0180,59
1334 *X+1107 .47 Y42183.53 X+1109.40 Y+P184,77
1335 & = = © o o =+ = = - -
NUMBER OF CARDS IN FILE 1335
$S55598558 FTLE LISTING COMPLETED AT 8,
$$58585888 END OF MULTIPLE FILE LISTING

Record 1981/27

END =« OF « FILE

END = DFe FILE o o = =

X+0304,71 Y+0364,73
X+046%,88 Y+n366,82
X+0627,17 Y+0368,63
X+0788,41 Y+0370,56
X+0949,12 Yen372, 32
X+1110,70 Y+0373 42
X+1271.49 Y+0374,34

ENDE =R NP e BT {EER S e ol e

X+0174,13 Y+0262,74
X+0176,08 Y+n062.48

ENDE RO B = T e o s i

X+0189,40 Y+0242,39
X+0197,40 Y+0244,92
X+0205,40 Y+n242,10
X+0213,40 Y+0242,36

X+1307,40 Y+n346_84

X+A191,40 Y+0224,74
X+0199,40 Y+7225,19
X+0207,40 Y+0226,10
X+0215,40 Y+0226,33
X+0223,40 Y+0226,35
X+0231,48 Y+0226,25

X+@239,42 Y+0226,66
X+0247 ,40 Y+0227, 14
X+0255,40 Y+m227 ,49
X+@263,40 Y+0228,18

X+M271,40 Yen229,81
X+0279,40 Y+0231, 05

X+0293,40 Y+0237,40
X+0301.,40 Y+0237,12
X+P309,40 Y+A237 42

X+0319,40 Yen249,79

X+1149,40 Y+0292,66
X+1157,40 Y+2293,43
X+41165,40 Y+0294,.18
X+1173,40 Y+n294,60
X+1181,40 Y+0294,97

END = OF = FILE o o = =

X+1015,40
X+1023,40

Y+0183 08
Y+0183,96

X+1031,40
X+1239,40
X+1047,40
X+1085,40
X+1063,40
X+1071,40
X+1279,40
X+1087,40
X+1095,40
X+1103,40

Y+0n182,00
Y+0179,54
Y+0177,88
Yen177,20
Y+n175,98
Y+0174,68
Y+0174,86
Ye0176,17
Y+0178,61
Y+A181,36

X+1111,47% Y+A186,14

END « OF = FILE = « <« =

X+0344,99
X+8506,32
X+0667,50
X+0828,71
X+0989,33
¥+1150,70
X+1311,98

X+0174,62
X+0176,72

X+0191,40
Y47199 40
X+P207 .40
X+0215,40

X+1309, 40

X+08193_40
X+0201 .40
X+0279 40
X+0217 40
X+0225,40
X+0233,40

X+0241 40
X+0249,40
X+0287 .40

XeP273 .40
X+0281 ,40

X+0295,40
X+@303 40
X+2311,40

X¢A321 .40

X+1151,.40
Y+1159,40
X+1167,40
X¢1175,40
X¢1183,40

X+1017,40
¥+1025,40

X+10233,40
X+1041,40
X+1049 40
X+1057 .40
X+1v65,40
X¢1073,40
X+10281,40
X+10189,40
X¢19497,40
X+1105,40

Xel113, 40

s %% s

Y+0365,18
YeB367,41
Y+@369,17
Y+n371,20
Y+A372,53
Y+0373,43
Y+0374,38

LR IR A I

Y+0212,53
Y+0012,55

Y+0242,79
Y+0241,73
Y+0242,22
Y+0241,85

LI I A Y

Y+0346,95

Y+P224,96
Y+@225,27
Y+0226,36
Y+0226,3%
Y+0226,37
Y+0226,18

L L A

Y+0226,93
Yen227,14
Y+0227,7%

Y+0229,93
Y+0231,63

R R

Y+0237,18
Y+0237,13
Ye0237,72

* % e e e e n

Y+0240,80

Y+0292,68
Y+P293,66
Y+0294,36
Y+0294,65
Y+0295,06

Y+0183,84
Y+0183,62

et e s e e

Y+0181,40
Y+2179,00
Y+0177,69
Y+0177,13
Y+0175,73
YeQ@174,43
Ye0175,38
Y+2176,66
Y+0179,33
Y+0182,36

P T e

Y+2187,57

-

OF ORDER

2

Appendix 2: EXAMPLE OF DIGITISER

168 SECS

OUTPUT

23/0SA /7



CREATION OF QUIPLT FILE LABELLED w#DIGDATA 69471 1978/89/14w

Y 1

I INPUT DATA TYPE = SEISMIC 1

i LISTING REQUIKED » COMPHESSED }

i TEST PLOT FILE « NOT MAUE }

1 1
LELEE] FiLe #LINE 09084 SHELL * SKIPPED ON LUN 40
$585% FILE «LINE 69181 SHELL * SKIPPED ON LUN 4n
$8858 FlLt sl.INE 09255 SHELL * SKIPPED ON LUN 4“0
$8858 sLANE 89471 SHLLL " FOUnD ON LUN an

FILE
EDITFILE READ FRUM CARD INPUT

DIGITISATION OF SLUPE LATA = COMMENCED 1,859 SECS

- -

SINRUT = 010247
COSRUT » 999947

DIGITTSATION OF MORTIZONTAL SCALE DATA = COMMENCED 1,802 SELS

rRasm - -

AUTOMATIC HORIZONTAL SLALE INTERVAL IS 20,00
HORT(ONTAL SCALE ORILIN IS 69471,007100
1 69471, 0001 7,00 2,00

MOKIZONTAL SCALE ORTGIN IS 69471,882000

2 69471,0029 3,83 3,83 $0L
3 69471 ,0040 7.87 4,04 L 04
4 69471 ,08u60 11,91 4,04 25
L 69471 ,0089 15,93 4,03 25
(] 69471,8100 19,9 4,02 +05
7 69471,012¢ 24,01 4,m5 P8
8 69471 ,0140 28,02 4,02 «09
9 69471,0160 32,07 4,04 W11
19 69471 ,8180 36,09 4,03 o3t
11 69471 ,0200 40,11 4,01 ol
12 69471 ,0220 44,15 4,08 sl
13 69471 0240 48,19 4,04 o2
14 69471 ,0260 52,20 4,02 o1l
15 69471 ,0280 56,26 4,06 W14
18 69471,0500 60,28 4,02 o3
17 69471 ,0320 64,31 4,03 Wit
18 69471 ,034¢ 68,35 4,84 »15
i hYAT P800 72,29 5494 w19
er hF471 P38y 16,35 4,%h «13
et 69671, 04np 89,37 doMe o13
¢? 59471 842y 84,% 4,0 o AN
PR 69471 ,0udl bR,07 4,99 <Y,
ea hYUT) Pahy 92.51 4,04 oy
€8 t9aly,Paly Yh.51 4,24 +P3
ch 89471 ,72504 100,%8 .75 oM
Paj h9aT1,2520 104,59 4,78 |
e 6947, B54y 1uR,S9 4,97 . 2¢
c9 h9aTY 23by 112,64 4,5 =P
DIGITTSATIGN fir VERTICAL SCLALE DaTa « COMMENCED VR84 SELS
AUTOMATTIC VERTICAL SCALE INTEPvaL IS T, ol
VERTICAL SUALE DRIGIN IS 2,r2
1 P29 N o0
? 1006 ,M =5.0¢ =Sehe
3 2Pe¢P 20 -in,73 =Savd
4 3eua,2n “15,75 =872
5 PEPEIN.P 20,75 -4,%
) ELUT N ) -25,%4 =S.01
7 bR Ay -30,%0 5,01
8 1040, 24 -35,0% -4,99

LEAST-SQUARES FIT UF LIhe TN DaTa

-

NO, UF VALUES = L]

INTERCEPT, ag a -2 ,P983S%
SLUPE, Al = =199,732¢042
CORR, COcFF, = -1 ,020¢20
$TU, EnRUR . 1,8992m¢

O O e A ottt it Y Appendix 3: DIGDATA OUTPUT
RECORD LABEL wWATEP 1976709/ us - PRINTOUT (Part 1)

B ] SELSMIL FLAG wAS PKESET TO «u(uby)
CHANGE IN SEISMIC FLAG TO  +6(uby) AT 69471.20002% 23/0SA/8

Record 1981/27 END OF LEVEL NUMBER 1 STARTS BOLTY Ul ONES EinDS 0947y 056164 562 VALUES

el = ]




AT
AT
AT
AT
AT

Al
AT

DIGITISATIUN OF RECORD OATA =« COMMENCED ?.932 SECS
RECOKD LABEL wTUPFINK 1978/09/14s
[ — SELSMIC FLAG WAS PKESET TO +G(UOW)
CHANGE In SEISMIC FLAG TO +b(UOW)
CHANGE TN SELISMIC FLAG YO <F(AULT)
CHANGE IN SEISMIC FLAG TO +G(OOVL)
CHANGE IN SEISMIC FLAG TO +F(AULT)
PR ——— CHANGE IN SEISMIC FLAG TO <b(VO0)
. CHANGE IN SEISMIC FLAG TU +N[U REFL)
[ CHANGE IN SEISMIC FLAG TU P (UDK)
END OF LEVEL NUMBER 2 STARTS
END UF LEVEL NUMHBER 3 STAKTS

OIGITISATION OF RECORD DATA = COMMENCED

2,170 SELS

RECORD LABEL #DNANGE

1978/89/14»

SEISMIC FLAG WAS PRFSET T0 +G(ULOW)

AT
L3
Al
AT
AT
ar
AT

AT
AT
AT

AT
ar
AT
AT
AT
AT
at

AT

AT
AT
AT
AT
AT
AT

At

CHANGE IN SEISMIC FLAG TO +6(Q00)
CHANGE IN SEISMIC FLAG TO +F(AULT)
CHANGE In SEISMIC FLAG TO +G(uOD)
CHANGE IN SEISMIC FLAG TO #F(AULT)
CHANGLE IN SEISMIC FLAG TO «G(UOL)
CHANGE InN SFISMIC FLAG TU +F(AULT)
CHANGE IN SELSMIC FLAG TO +u(uwiu)
CHANGE IN SEISMIC FLAG TO +F(AULT)
CHANGE IN SEISMIC FLAG TQ +G(ulv)
seescsmman CHAMGE 16 SELSMIC FLAG TU +F(AULT)
cemamene—. ChAbGE IN SELISMIC FLAG Tu  +G(ULOW)
ssarmenene CHANLE TIrn SEISMIL FLAG TU +F (ALLT)
ssesncow CHANGE IN SFISHIL rLAG TU  +G(LOW)
emamm- - CHANGE T SEISHIC FPLAG TO  «F (AULT)
P CHANGE IN SELSMIC FLAG TO +6(UOL)
CHANGE T1 SEISMIC FLAG TU «F(AULLT)
ChaMae It SEISHIC FLAG YO «6(0GD)
CHANGF Tn SELSMIC FLAG TO  #F (AULT)
messcmmm— CHANGE 1t SEISHTIC FLAG T swlfulu)
ENU UF LEVeEL MUMBER 4 S1ARTS
[RR TR ———— CHANGE Tr SELSMIC FLAG Tu #M(UNCRAT)
END UF LEVEL NuMdFx S STANTS
CHANGE IN SEISMIC FLAG TO +F(AULT)
CHANGE IN SEISMIC FLAG TO +M(ODERAT)
CHANGE IN SEISMIC FLAG TO #F(AULT)
CHANGE IN SEISMIC FLAG TO #M(UDERAT)
CHANGE IN SEISMIC FLAG TO 4F (AULT)
CHANGE IN SEISMIC FLAG TO +M(ODERAT)
END OF LEVEL NUMBER 14 STARTS
DIGITISATION OF RECORD DATA = COMMENCED 2,949 SECS
RECORD LABEL wRED 19768/09/14w
SEISMIC FLAG WAS PKESET 10 +G(UDD)
CHANGE IN SEISMIC FLAG TO M(UDERAT)
CHANGE IN SEISMIC FLAG TO +F(AULT)
CHANGE IN SEISMIC FLAG TU +m(UDERAT)
CHANGE IN SEISMIC FLAG TU «F (AULT)
CHANGE IN SEISMIC FLAG TO +M(UDERAT)
CHANGE IN SEISMIC FLAG TO <F(AULT)
CHANGE TN SELSMIC FLAG TU +M(UDERAT)
CHANGE IN SEISMIC FLAG TO «F (AULT)
CHANGE IN SELISMIC FLAG TO +M(UDERAT)
CHANGE IN SEISMIC FLAG TU #F (AULT)
CHANGE IN SEISMIC FLAG Tu +m(uDERAT)
CHANGE IN SEISMIC FLAG TO #F(AULT)
CHANGE IN BEISMIL FLAG TO +M(UDERAT)
CHANGE In SE[SMIC FLAG TL «F(AULT)
CHANGE In SELISMIC FLAG TO +M(UDERAT)
END UF LEVEL NUMBEK 15 STARTS
wmsemsses CHANGE IN SELSMIC FLAG Tu emM(UDERAT)
END UF LEVEL NUMBER 16 STaRTS
DIGITISATION OF WECORD DATA « (OMMENCED 3,235 SELS

-

RECORN LABEL wBASEMENT

1978/09/14e

SELSHIL FLAG waS PRESET TO +w(QOL)

ChauE IN SEISMIC FLAG TU +midlcRal)
END UF LEVEL NUMBER 32 STaRTS
$5585%5%5e LOMPLETED INPUT uF OIGLITISEE File
$E585%5%55 PPUCLESTING CuMPLETED AT 3,052 SECS

Record 1981/27

AT

69474 ,00002)
69uT1, 0114382
69471 ,011551
69471,013818
69471,013917

69471 ,0Pu5%42
©9471,030401

L9947, 00021 ENDS

69471 ,039468 EnDS

69471 ,0001186

6947 ,0%3904

09471 .004204
69471,8n5076

69471 ,00%177

6947} 86308 #
BIUT ] 000408
bIUT | w964
59471 ,27974e
09471 ,u11330
69471,0115¢8
09471,01361¢
09471,015918
6947 ,8Pu113
6947 M2l
o9uT| 021l
0947 ,0271219
0% 7] 03¢0l
69471 ,63cTn4
09471080118 Endy
89471, u39dEN

s94T], 3 b0k EnNDS

69471 ,029669
69471,029770
69471,230514
69471 ,030564
©9471,632156
69471,032360

69471,000113 ENDS

69471, 010424
69471,012113
69471 ,012318
69471 ,016592
69471,019%03
69471 ,022280
69471 ,022386%
69471 ,025201
69471 ,025767
9471 ,827048
6947),02785%
69471 029444
69471 ,¢29%4h
©9471,031729
6947, 03149

6947, wlbeed
6947 ,061347

EnDS

8947], 041347 EnDS

LI4T L uE LAY

65671 ,u81¢0S EnDS

Appendix 3:

69471 836503 38  VALUES
6947),055958 167  VALUES
59471 ,036005 361 VALUES
69471 ,855954 16 VvALUES J
69471,035473 333  VALUES
69471,0234948 243  VALUES
5947069578 84 VALUES
6947 046042 52 VALUES

DIGDATA OUTPUT
PRINTOUT (Part 2)

23/0SA/9



$ss

$585S

$883$

EXTRACTIUN AnD RESAMPLING UF ReCURY 01ATA = CuMM ENCEY AT

L T b LT TR PRSP

INPUT DAIA TYPE = SEISMICL

RECOKNS 10 Re EXTRACTEU LAnELLED

STARTING TIMg OF OUTPUT FrFILE -
DATA SAMPLING INTERVAL WILL BE =
MAXTMUM INTERPULATION INTERVAL =
VUTPUT RECURUS WILL CONTAIN -

URIGIN SHIFTY (1F APPLICABLE) -

023 SELS

ewaleR .

09471 0227

1.0 MINITES
2d,4 MINUTES
279 dAnPLES

A, UATA UNITS

CHART #TUTH (IF APPLICABLE) - 2, UATA UdIT>
ss FILe #DIGUATA 69471
cecocccrns MEMORY SPACE RESET TUu 460 WORDS> FOK L,C.M, Al
L Te e — MEMORY SPACE RESET Tu 82w wORD> FUK L,C,M, a)
scccnsacar MEMORY SPACE RgScT Tu 722 #0rDS FOn L,.C,M, AT
GUTPUT OF FILE LABELLEL «wATER = pIGDATA 2947}
09471, 000000 awnnannsnn
69471,020000  1870,26
29471 ,040000 281,23
DATA TINTERVAL SAMPLEL 1S 69471,000970 T069471,4599¢0
EXIRACTIUN AND RESAMPLING ub ReCuRu uATA <« CuMd poLku o7 W70 JELS
INPUT LATA TYPE = SELSMIC
RECONNS 10 Pr EXTRACIEL LABELLEN «DRANGEL
STARTING TIMp OF GUTFUT FILE - 09471,0%49742
DATA SAMPLING INTERVAL wllLL ok = 1.0 1TaUIES
MAATMUM UINTEKPULATION INTERVAL = 20,9 MINUTES
QUIPUT RECURUS wILL COWTAIN - 2up SAmPLED
FILE «DIGUATA 69471 .
QUTPUT OF FILE LABELLED &«URANGE = DIGUATA 69471
09471 ,0PURINuwnsabntne
69471,020002  2346,04
69471,000002 102948,45
DATA INTERVAL SAMPLEV 1S 69471,007208 TO69471,9599¢7
EXTRACTION AND RESAMPLING UF RECORD DATA « COMM ENCED AT 413 SECS
INPUT DATA TYPE = SEISMIC
RECOKDS T0 At EXTRACTED LABELLED #RASEMENT .
STARTING TIMg UF OUTPUT FILE - 09471,000002
DATA SAMPLING INTFRVAL WILL SE = 1.0 NIWUTES
MAXIMUM INTERPULATION INTERVAL =  22.0 MINUTES
QUTPUT RECURDS WiLL CONTATN - 2Py SANPLES
ORIGIN SMIFT (IF APPLICABLE) = A, VATA UNITS
CHART #TUTh (IF APPLICABLE) - ©, VATA UNLIS
FILE xDIGUATA 69471
oo DATA GAP BLTWEEN 69471 ,0%0¢a8 AND 69471,041243
covcanscas MEMOKY SPACE RESET Tu 46N AORDS FOK LoCoMs AT
MEMOKY 3PACE RESET TU 822 wOKDS Flm Lela™. L

MEMGRY SPACE RESET Tuw

OQUTPUT OF FILE LARELLED #BASEMENT
09471 ,00020 0 anmenskenn
69471, 02000 s Rk w e RS
09471 ,24UR02nanmavnsnn

700 A0R0S FUr LeCan, AT

« DIGUATA 6Y471

DATA INTERyAL SAMPLEU 1S 69471,209040 1N0947) ,659942

$85338595S SAMPLE CuMPLETED AT

Record 1981/27

1976/09/7 14w FulnD ON LUN

«229 SECS
o234 SEC>
241  SECy

422
o424

420

1978/09/15x

1976/03/14x FUUND ON LUN

1978/09/15«

1976/29/714x% FUUND ON LUN

Sels>
Scfd

SECS

19(8/29/15%

Appendix 4: SAMPLE OUTPUT

43¢ SELS

PRINTOUT

23/0SA/10



APPENDIX 5: THE USE AND EDITING OF CARD IMAGE FILES (after R. Whitworth,

in prep.).

One of the main problems with the CDC 7600 system is the time
taken to input large card files through the terminal. Repeated input is

inefficient and creates unnecessary delays in turn-round for other users,

The policy has been adopted of creating card image files as
documents on disc, either by direct input through the terminal, or as
output from a program in lieu of punch cards. Multiple files within one
disc document are allowed, but then the internal structure of the document

must follow a consistent pattern if individual files are to be identified.

Each file has a card image header describing the file contents in
free format. This header is not considered as part of the file, and usually
contains the date of creation of the file in columns 71-80 in the format
YYYY/MM/DD. A particular file is found by comparing a card supplied by the

user with the file headers in the disc document.

For the system to be of much value, it must be possible to correct
for mistakes in punching and erroneous data, and to carry out simple editing
procedures. Editing is done in terms of card images, i.e. a whole card is
deleted, inserted or replaced, and consecutive groups of cards can be
treated in the same fashion. There is an option to delete or replace
individual characters; but the program still works in terms of the card
image. A numbered list of each card image file is required to allow
identification of any particular card: the header is not included in this

count. All marine programs that produce card-image output also provide the

necessary listing.

A program is informed as to which file is required by the user
supplying a card identical to the header of the card image file wanted.
The multiple file is searched sequentially until agreement is reached between
card and header. Forward search only is allowed, so should a series of

files be needed, they must be requested in the correct order.

When editing of this file is needed, the single card header is

replaced by:



*EDITFILE

CARD WITH HEADER OF INPUT FILE REQUIRED

EDITING CARDS

kkkkkkkkkkkkk® CONTINUE

EDITING CARDS

teesecrevsecrvsrssovessssassessscssses s END OF PARTITION FOR 7600.cccvosceccocess

The editing cards include instructions to the program, all of
which commence with an asterisk, and data cards to be inserted or to replace
existing cards in the file. The edit list is terminated by a single E-0-S
card. There are five basic edit instructions which can operate on a single

card or sequence of cards.

To delete a single card, N
*DELETE N

To delete cards NI to N2 inclusive

*DELETE N1 N2

To insert an end-of-file after card N

*ENDFILE N

To insert one or several cards after card N
*INSERT N

Followed by data cards - ended by next * card or E-0-S card

To replace a single card N by one or more data cards
*REPLACE N

Followed by data cards - ended by next * card or E-0-S card

To replace cards N1 to N2 inclusive by one or more data cards
*REPLACE N1 N2

Followed by data cards - ended by next * card or E-0-S card

To update certain characters in card N
*UPDATE N
Followed by a card containing the updated characters in their respective
columns (other columns left blank). To insert a blank an up arrow ' !

is placed in the appropriate column.




APPENDIX 6: GRADICON HP2100 DIGITISING SYSTEM (After Tilbury & Whitwo. th,
1976)

The GRADICON digitising table was designed as a stand-alone
system capable of a significant amount of control and formatting by hard-
ware (INSTRONICS, 1975). However, it had two short-comings, its output
rate was low, and recording on digital magnetic tape was not possible. To
overcome these limitations it has been integrated with the Hewlett-
Packard HP2100 system operated by the ADP Group. There are four pieces of
hardware of interest to the user: the digitising table itself, the comnsole
that controls accuracy and formatting, the keyboard for manual entry of

information, and an NCR terminal for communication with the HP system.

The table has an operating area of 160 by 130 cm, and outputs
digitised positions relative to a local origin, the ABS option, or
incremental or relative to the preceding digitised point, the DELTA option.
The values output may be scaled with ratios of 1:1, 1:2, and 1:4 by setting
the scale switch on the conscle (Fig. 10); with it set to 1:1 the readings
are in millimetres with a precision of 0.0l mm. At greater scales, the
precision in millimetres falls. All work is done with a ratio of 1:1.

The user may choose POINT mode digitisation where one value is output each
time the cross-hair follower is pressed, TIME mode where values are con-
tinuously output with time at a frequency selected by the RATE control

on the console, or INC mode where values are continuously output with
distance along the axes at a frequency selected by the VARIABLE INC/INC
AXIS SELECT controls.

The origin may be set wherever the user desires by pressing the
X and Y reset buttons. However, it is important to establish the origin
on the scribed cross-hair at the bottom left-hand corner of the table as
this readily allows the user to check whether the origin has shifted. The
origin should be checked at the end of the digitising run and at any con-
venient points during the work as the origin occasionally changes because
of electrical faults with the GRADICON system or by accidental pressing of

the origin reset buttons.

Information that the user wishes to insert manually is entered

through the GRADICON keyboard. This is used in a variety of ways, depending

ot




The numbers N and N1 are right adjusted in columns 11 to 20

while numbers N2 are right adjusted in columns 21 to 30.

The main file and editing instructions are read parallel by the
program and the corrected file used within the program. This means that
the main file is not altered in any way by the correction cards. The
original numbered listing can be used to set up the edit cards for ome or

more runs until the user is confident that he has the information he wants.

5<




output by the digitiser. The data file is edited using the HP inter=-
active editor (ADP Group, 1980)which is similar to the ED editing system
on the Cyber 76 at CSIRO but not as powerful.

To edit, the user types the following commands on any available
terminal:
GF, filename - get file called filename

ED - turn on editor

Edit file using appropriate instructions

MF - make file and terminate editor
RF, security code filename - replaces old filename with edited
version

When all editing is finished the computer operator will archive
the data to await other data from surveys within the same area. After all
interpreted sections have been digitised the operator will write the
digitised data onto a magnetic tape in CYBER 76 display code. This tape can

be sent to CSIRO and read into the computer.,

The GRADICON digitising table at BMR is usually used to digitise
the seismic sections, but data from the D-MAC digitising table at CSIRO can

be handled equally as well.



upon the format chosen by the user as described in more detail elsewhere

(ADP Group, 1974). A limited degree of communication with the Hewlett-

Packard system is allowed via the keyboard by entry of special messages

that are recognised as commands. These commands are all prefixed with a

period (.) and include:

ALTER - change the format and printing options ( in our case suppress data
printout after digitising the map graticule)

.EOF - to insert an END-OF-FILE in the output file

.END - to terminate run when digitising is complete

The NCR terminal allows the user to access the digitiser data
acquisition program GRADI on the HP2100 system. To commence digitising the
user logs into the program by typing into the terminal LG, GRADI
and then answering a series of questions asked by the computer to establish
the mode of operation and the format required for the digitised data. :
Appendix | show the questions asked by the computer and the answers necessary

for seismic digitisation.

The user defines the format he needs via the F2 option query. The
co-ordinate data are packed into 80-character card image records (four X-Y
readings per card image) if option O (zero) is chosen. This is the most
efficient packing possible and is used to minimise the length of the output
file. It also automatically converts each manual entry into a separate card

image which makes identification straightforward.

Point mode digitisation is used for seismic shot-point locations.
This also requires the POINT and ABS buttons to be depressed on the digitiser
console. In this mode a single X-Y value is sent from the table to the HP

system each time the button on the cross-hair follower is pressed.

When the digitising is complete the user finishes by typing .END
and saves the document on the HP disc (see Appendix 1). The user can then
obtain a numbered listing of the card-image digitised data for checking
purposes, by typing
LI, document header
The listing is output on the electrostatic or impact printer in the HP
computer room. The printout is scanned for errors or omissions in the

manually entered data, and also for any spurious X-Y values that have been



APPENDIX 7: Source program listings
DIGDATA, SAMPLE, SEGPACK, MERGPOS

Microfiche being prepared. (MF165)

Master copy will be with Paul Shelley.

<



10

20

25

30

35

40

45

50

35

PROGRAM DIGDATA 76176  OPT=1 FTN 4.8+528

Cxx
Cxx
Cxx
Cax

Cux
Cxx
Cxx

*

10
20

30

40 FORMAT(1H1,//, 10X +CREATION OF QUTPUT FILE LABELLED +
1 1H*,8A10, TH2, /, 10X, 117 (1H-) )

777
778

45

50

31

32
33
34

60 ””"\

7L .-
8C -

PROGRAM DIGDATA(TAPE99,TAPE10, TAPE4O, INPUT, TAPE6O=INPUT, OUTPUT)

DIGDATA

THIS_PROGRAM PROCESSES DATA FILES PRODUCED FROM THE GRADICON
DIGITISER AT B.M.R. AND SAVES THE CONVERTED RESULTS ASMSCALED

DATA PAIRS SUITABLE FOR INPUT TO THE RESAMPLING PRO

DATA TYPE MAY BE OBSERVATORY RECORDS FROM (1) TOOLANGI,
(2) ELSEWHERE, (3) SEISMIC RELORDS, AND (4) STRIP CHARTS.
THE OUTPUT LISTING MAY BE COMPRESSED, 1F REQUIRED.

A PLOT AT REAL SCALE MAY BE OUTPUT FOR CHECKING PURPOSES.

DIMENSION LABEL(8),ITEM1¢4),1TEMZ(2), ITEM3(2)
COMMON/DIGDATA/ NWORD(8),NERROR, MASK , 1 FORM

COMMON/LIMITS/ XLEFT,XRIGHT,YCHANGE, WIDTH, TSAVE , XSAVE, XMAX, LEVEL

COMMON/LUN/ MTIN,MTOUT,MTSCR, LUNSCR, LUNDOC, LUNSAVE , LUNPLOT
DATA (ITEM1=8HTOOLANGI ,10HOBSERVATOR, 7HSETSMIC, 10HSTRIPCHART)

DATA (ITEM2=10HCOMPRESSED, 7HIN FULL), (ITEM3 8HNOT MADE, 8HPRODUCED)

DATA (MTOUT=10), (LUNDOC=40), (LUNPLOT=
DATA (MASK=77B), (IFORM=6H(8A10) )

REWIND LUNDOC $ REWIND MTOUT

READ 20, LABEL

FORMAT(8A10)

{F (EDF(60)) 280

CALL TODAY(LABEL(&)) $ PRINT 40, LABEL

.

BUFFER OUTCMTOUT, 1) (LABEL(1) LABEL(8))

[F (UNIT(MTOUT)) 45,777,7

PRINT 778

FORMAT(/,10X,10(1H+), 10X, *PARITY ERROR WRITING FILE LAB L*)
CALL ABORT

NERROR = 0 § WIDTH
XLEFT = -0.15 § XRIGH
ITYPE =3 § IPRINT

READ 20, LABEL

IF_(LABEL(1) .KE. 10H'SUPPRESS ) GO TO 31
IPRINT =0 $ GO TOS

1F (LABEL(1).NE. 10HtPLOT ) GO 70 32
ESLL DIGPLOT;O .0, NIDTH

-20.
1.

n—au

0
15 3 YCHANGE = 4.0
$ 0

1 IPLOT =

LOT GO TQ 5
[F CLABEL (13" NE 10HtTO0LANG] ) GO TO 33
WIDTH = 10.0° $ ITYPE=1 $ GO TQ 50
IF (LABEL(1) NE. 10H*DBSERVATO) GO TO 34
WIDTH = 10.0° $ ITYPE=2 $ GO 70 50
£ (LAGEL (1) . NE. 10H+STRIPCHARY "GO 70 90

EFT = -10.0 § XRIGHT = 10.0 $ YCHANGE = 15.0
WIDTH = -10.0
ITYPY = 4 '$ GO TO 50

)20, LABEL

v ihigééo)) 70,90
L V(/7,10X,10C1HS) , 10X, *COMPLETED INPUT OF DIGITISER FILE®)

11/06/81
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60

65

70

75

PROGRAM DIGDATA 76/76  OPT=1 FTN 4.8+528

ENDFILE MTOUT § GO TO 10

90 PRINT 95, ITEMICITYPE),ITEMZCIPRINT+1), ITEM3CIPLOT+1)
95 FORMAT(// 20X,35(1H-),/,20X,*1%,33X, « 1+,

1/,20X,+#1 [INPUT DATA TYPE - *,A10,+ [»,/,20X,*[x,33X,¢Ix,
2 / 220X,*1 LISTING REQUIRED - *,A10,*  Ix,/,20X,*0x,33X,*1x,
2 220X, +1 fEST)PLOT FILE - *,A10,* [+,/,20X,%1+,33X, ¢,

/,20X,35(1H

CALL GETFILECLUNDOC,LABEL,2,NFLAG,60)
IF (NFLAG.EG.1) CALL ABORT

100 CALL DIGTYPECITYPE, IPRINT, IPLOT)
GO TO 60

280 TIMEINT = SECOND(UU)  §  PRINT 290, TIMEINT
290 FORMAT(//,10X,10(1H$),10X, *PROCESSING COMPLETED AT+,F9.3,»
IF (IPLOT.EQ.1) CALL DIGPLOT(0.0,7HDIGDATA,9)

SECS+)

11706/ 1

14.18.29
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SUBROUTINE DIGPLOT 76/76  0PT=1 FTN 4.8+528 11/06/81 14.18.29 PAGE 1

30

40

1 SUBROUTINE DIGPLOT(X,Y, DENT) DIGPLOT 2
DIGPLOT 3

Coux DIGPLOT DIGPLOT 4

Cxx THIS ROUTINE PLOTS DIGITISER QUTPUT AT REAL SCALE FOR CHECKING DIGPLOT 5

5 Cxx PURPOSES. INCLUDED IS POSTING OF INFORMATION THAT CONTROLS DIGPLOT 6
Cx+ THE CONVERSION OF THE DIGITISER O DIGPLOT 7

Crx X,Y - LOCAL ROTATED DIGITISER COORDS IN CENTIMETRES DIGPLOT 8

Cx 1DENT - TYPE FLAG 1=0PEN PLOT FILE, 2=PLOT WITH PEN DOWN, DIGPLOT 9

Crx 3=PLOT WITH PEN UP, 4=POST HORIZONTAL SCALE DIGPLOT 10

10 Crx 5z POST VERTICAL SCALE, 6=POST DELAY OR VERTICAL SHIFT, DIGPLOT 11
Cax 7=P0OST SEISMIC FLAGS, 8=PLOT BLOCK, 9=CLOSE PLOT FILE B}ggt8¥ }%

DIMENSION TBUF(64) DIGPLOT 14

COMMON/LUN/ MT[N MTOUT, MTSCR LUNSCR, LUNDOC, LUNSAVE, LUNPLOT DIGPLOT 15

15 DATA (DUBTOUS=1.0E9), (§12E=0.07), (1$TART=0) DIGPLOT 16
DIGRLOT 17

GO TO ¢10,20,20,40,50,60,70,80,90> 1DENT DIGPLOT 18

DIGPLOT 19

10 1F CISTART.EQ.0) = CALL PLOTSC1BUF, 64, LUNPLOT) DIGPLOT 20

20 WIDTH =Y §  AWIDTH = ABS(WIDTH) DIGPLOT 21
YMIN = AMIN1¢0.0,WIDTH)-1.0 DIGPLOT 22

YMAX = AMAX1(0.0,WIDTH)+1.0 DIGPLOT 23

ISIGN = -1 '$  'IF (WIDTH.GT.0.0) GO TO 1 DIGPLOT 24

ISIGN = 1§ CALL PLOTBLK(0.0,-WIDTH, 3 6HOFFSET) DIGPLOT 25

29 15 CALL SYMBOL(0.0,0.0,512€,3,0.0,-1) DIGPLOT 26
CALL PLOTBLK(1.0,0.0,-3,6HORIGIN) DIGPLOT 27

XX = Y¥ 2 0.0 §  AWIDTH = ABSWIDTH) DIGPLOT 28

[START = 1 DIGPLOT 29

RETURN DIGPLOT 30

DIGPLOT n

20 XPEN = IDENT DIGPLGT 32

IF (X.GT. DUBIOUS) GO TO 35 DIGPLOT 33

XX = X/2.5 $ YY = Y/2.54 DIGPLOT 34

IF (YY.GT. YMIN) GO 7O 25 DIGPLOT 35

35 YY = YY+AWIDTH § GO 7O 30 DIGPLOT 36
25 IF (YY.LT.YMAX) GO 70O 30 DIGRLOT 37

YY = YY-AWIDTH DIGPLOT 38

30 CALL PLOT(XX,YY,KPEN) DIGPLOT 39

RETURN DIGPLOT 40

DIGPLOT 41

35 CALL SYMBOL(XX,YY,S12E,11,0.0, 1) DIGPLOT 42

RETURN DIGPLOT 43

DIGPLOT 44

40 XX = X/2.54 DIGPLOT 45

45 EALL SYMBOL (XX,0.0,S12€,0,0.0,-1) DIGPLOT 46
DEC = 7 DIGPLOT 47

EALL NUMBER(XX,0.1«1SIGN,SIZE,Y,90.0« ISIGN,NDEC) DIGPLOT 48

RETURN DIGPLOT 49

DIGPLOT 50

50 50 XX = X/2.54 DIGPLOT 51
CALL SYMBOL(0.0,XX,S51ZE,2,0.0,-1) DIGPLOT 52

CALL NUMBER(0.1,XX,S1ZE,Y,0.0,1) DIGPLOT 53

RETURN DIGPLOT 54

DIGPLOT 59

55 60 XX = X/2.54 DIGPLOT 36
. CALL SYMBOL(XX,-0.1+ISIGN,SIZE,7HDELAY =, -90.0+ISIGN,7) DIGPLOT 57

CALL NUMBER(XX, 0 7+1S1GN,SIZE,Y,-90.0+ ISIGN, DIGPLOT 58




SUBROUTINE DIGPLOT 76/76  OPT=1 FTN 4.8+528

CALL PLOT(XX,0.0,3) $§ CALL PLOT(XX,WIDTH,2)
RETURN

60
70 CALL SYMBOL(XX,YY,SIZE,Y,0.0,2)
CALL PLOT(XX,YY,3)
RETURN
65 80 XX = 0.0 ¢ IF (ABS(X) GT.0.1) XX = INT(X/2.54)+3.0
CALL PLOTBLK(XX,0.0
RETURN
90 CALL PLOTBLK(0.0,0.0,999,Y)
70 RETURN

END

11/06/81
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SUBROUTINE DIGTYPE 76/76  OPT=1 FTN 4.8+528 11/06/81 14.18.29 PAGE 1

1 SUBROUTINE DIGTYPECITYPE, IPRINT, IPLOT)

15

50

DIGTYPE Z

DIGTYPE 3

Crxx DIGTYPE DIGTYPE 4

Crx THIS ROUTINE DECIDES WHAT FORM OF DATA IS T0 BE DECODED DIGTYPE 5

5 Crx AND SWITCHES TO THE APPROPR[ATE SUBROUTI DIGTYPE 6
Cx ITYPE - DATA TYPE, 1,2=DBSERVATORY, 3= SE]SMIC 4= STRIP CHART DIGTYPE 7

Cx IPRINT - PRINT FLAG, 0=SUPPRESS MESSAGE 1=PRINT MESSAGE DIGTYPE 8

Cx IPLOT - PLOT FLAG, 0=NO PLOT QUTPUT, 1=PRODUCE PLOT FILE B}g¥¥gg 18

10 COMMON/DIGDATA/ NWORD(8) ,NERROR,MASK, 1FORM DIGTYPE 11
COMMON/LUN/ MTIN,MTOUT,HTSCR, LUNSCR, LUNDOC, LUNSAVE, LUNPLOT DIGTYPE 12

COMMON/LTMITS/ XLEFT,XRIGHT, YCHANGE, WIDTH, TSAVE, XSAVE , XMAX,, LEVEL 8}8¥¥SE 12

CALL READIN (LUNDOC, [FORM, 8 ,NWORD, I FEOF) DIGTYPE 15

GO TO €100,777) IFEOF DIGTYPE 16

100 NCHAR = SHIFT(NWORD(1), -54) AND MASK DIGTYPE 17

IF (NCHAR.NE.1RS) GO T0'7 DIGTYPE 18

CALL SLOPE DIGTYPE 19

DIGTYPE 20

20 CALL READIN_(LUNDOC, lFORM & ,NWORD, 1FEQF) DIGTYPE 21
GO TO (160,777) IFEQF DIGTYPE 22

160 NCHAR = SHIFT(NWORD(1),-54) .AND.MASK DIGTYPE 23

1F (NCHAR.NE.1RH) GO 10777 DIGTYPE 24

CALL HSCALECITYPE, IPRINT, IPLOT) DIGTYPE 25

25 IF CIPLOT.EG.1) CALL DIGPLOT(0.0, TOHHORTZONTAL, 8) B{g¥¥gg %?
CALL READIN_(LUNDOC,1FORM,&,NWORD, IFEQF) DIGTYPE 28

GO TO (200,777) IFEOF DIGTYPE 29

200 NCHAR = SHIFT(NNORD(1) -54) AND MASK DIGTYPE 30

30 [F (NCHAR.NE.TRV) GO T DIGTYPE 3
CALL VSCALECITYPE, IPRINT IPLO DIGTYPE 32

IF CIPLOT.EQ.1) CALL DIGPLOT(0.0,&HVERTICAL.&) DIGTYPE 33

DIGTYPE 34

LEVEL =0 § XMAX = 0.0 DIGTYPE 35

35 KOUNT =0 $ IF (ITYPE.GT.2) KOUNT = 3 DIGTYPE 36
DIGTYPE 37

230 KOUNT = KOUNT+1 DIGTYPE 38

CALL READIN (LUNDQOC,IFORM,8,NWORD, IFEOQF) DIGTYPE 39

GO TO (240,500) IFEOF DIGTYPE 40

40 240 NCHAR = SHIFT(NNORD(1) -54) AND .MASK DIGTYPE 41
IF (ITYPE.GT.2) GO T0'2 DIGTYPE 42

GO TU (250,260,250,260, 510) KOUNT DIGTYPE 43

250 IF (NCHAR.NE.1RO) GO T0 777 DIGTYPE 44

CALL ORIGIN $ GO TO 230 DIGTYPE 45

45 260 1F (NCHAR.NE.1RR) GO TO 500 DIGTYPE 46
CALL RECORDCITYPE, IPRINT, IPLOT) DIGTYPE 47

IF (IPLOT.EQ.1)> CALL DIGPLOT{C 0,6HRECORD,8) DIGTYPE 4%

GO 70 230 DIGTYPE 49

DIGTYPE 50

500 1F (KOUNT.LT.S) GO TO 777 DIGTYPE 51

510 IF (IPLOT.EQ.1) CALL DIGPLOT{XMAX,10HNEW ORIGIN,8) DIGTYPE 52

IF C(IFEOF.EQG.1) GO TO 100 DIGTYPE 33

RETURN DIGTYPE 54

DIGTYPE 55

55 777 PRINT 778, NWORD DIGTYPE 56
778 FORMAT(/, 10X, 10C1Hx), 10X, +UNRECOGNISED INITIAL CHARAE1ER AT BEGINN DIGTYPE 57

1ING OF BLOCK' OF DATA'- SHOULB BE 'S,H,V,R, OR 0"+ DIGTYPE 58

G01




SUBROUTINE DIGTYPE

76/76  OPT=1

2 /,30X,1Hx,8A10, 1H+)

CALL

60
END

CARD NR. SEVERITY DETAILS

I
I
1
1

WNIN—
Do

ABORT

DIAGNOSIS OF PROBLEM

AN |F STATEMENT MAY BE MORE E
AN [F STATEMENT MAY BE MORE E
AN TF STATEMENT MAY BE MORE E
AN IF STATEMENT MAY BE MORE E

mTmmm

FTN 4.8+528 11706781
DIGTYPE
DIGTYPE
DIGTYPE
DIGTYPE
THAN A 2 OR 3 BRANCH COMPUTED GO
THAN A 2 OR 3 BRANCH COMPUTED GO
THAN A 2 OR 3 BRANCH COMPUTED GO
THAN A 2 OR 3 BRANCH COMPUTED GO

14.

18.29

STATEMENT.
STATEMENT.
STATEMENT.
STATEMENT.
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SUBROUTINE SLOPE
LOPE
THIS SUBROUTINE 1S USED BY DIGDATA TO CALCULATE THE
Cxx ORIENTATION OF THE RECORD ON THE DIGITISING TABLE.
IF AN ERROR OCCURS IN CONVERSION THE SLOPE IS SET TO ZERO.

DIMENSION X(2),Y(2)

COMMON/LUN/ MTIN,HMTOUT,MTSCR, LUNSCR, LUNDOC , LUNSAVE , LUNPLOT
COMMON/DIGDATA/ NWORD(8) ,NERROR, MASK , I FORM

COMMON/SLOPE /SINROT, COSROT

TIMEINT = SECONDCUU) § PR
10 FORMAT(//,10X,+DIGITISATION O
1 F9.3,+ SECS+,/,10X,55(1H-)

ENT 10, TIMEINT
§ LOPE DATA - COMMENCED+,

K =0
200 CALL READIN(LUNDOC, IFORM,8,NWORD, IFEOF)
GO TO (210,250) IFEOF

210 CALL XYCODE(XX,YY, NHORD IFERROR, IFEND)
GO TQ (230, 220) IFE

220 PRINT 60, NWOR
60 FORMAT(/ 10X, 10(13*) , 10X, *NON-NUMERTC INFORMATION IN SLOPE DATAx,

1 7,30X, 1, 8A10
NERROR'= NERROR+1 § GO TO 240
230 K = Ke1 % IF (K.GT.2) GO TO 240
XCk) = XX §  Y(K) =YY
240 GO TO (210,200) IFEND
250 IF (K-2) 20,100,80
20 PRINT 30 $ GO TGO 120

SL
30 FORMAT(/,10X,10(1H*),10X, *ECF ENCOUNTERED IN FIRST TWO VALUES OF S g

1LOPE DATA - SHOULD'BE NUMERIC DATA®)
80 PRINT 90

£ GO 70 100
90 FORMAT(/,10X,10CTH*), 10X, *SLOPE DATA HAS MORE THAN TWO VALUES*)

100 DX = X(2)-X(1) § DY = Y(2)-Y(D)
DENOM = SORT(DXx+2+DY*+2)
SINROT = DY/DENOM $ COSROT = DX/DENOM
PRINT 110, SINROT,COSROT
110 Eg?HQE(I,ZOX,*SINROT =+,F10.6,/,20X,*COSROT =+,F10.6)

120 PRINT 130

130 FORMAT(/,10X,10(1H~), 10X, *ERROR IN SLOPE - ROTATION SET 70 ZERO*)
SINROT = 0.0 § COSROT = 1.0
RETURN

END

SUBROUTINE SLOPE 76/76  OPT=1 FTN 4.8+528 11/06/81
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SUBROUTINE SLOPE
CARD NR. SEVERITY DETAILS

19 1
22 |
30 I

76/76  0PT=1
DIAGNOSIS OF PROBLEM
AN IF STATEMENT MAY BE MORE EF

FICIE
AN [F STATEMENT MAY BE MORE EFE%E{E

AN IF STATEMENT MAY BE MORE EF

FTN 4.8+528

NT THAN A
NT THAN A
NT THAN A

11/06/81 14.18.29

2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
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SUBROUTINE HSCALE 76176 OPT=1 FTN 4.8+528 11/06/81 14.18.29 PAGE 1

1 SUBROUTINE HSCALECITYPE, IPRINT, IPLOT) HSCALE 2
HSCALE 3
Cxxx H3CALE HSCALE 4
Cxx THIS ROUTINE DECODES THE DIGITISER DATA THAT DEFINE HSCALE 5
5 Cxx HOR]ZONTAL SCALE AND PROCESSES 1T TO OBTAIN A PAIRED SET HSCALE 6
Crx OF TIME AND DISTANCE VALUES HSCALE 7
Cxx ITYPE - DATA TYPE, 1,2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART HSCALE 8
Cxx [PRINT - PRINT FLAG, 0=SUPPRESS MESSAGE, 1=PRINT MESSAGE HSCALE 9
Crx IPLOT -~ PLOT FLAG, 0=NO PLOT QUTPUT, 1=PRODUCE PLOT FILE ﬂggﬁtg 1?
10
COMMON/SLOPE/SINRQT, COSROT HSCALE 12
COMMON/DIGDATA/ NWORD(8) ,NERROR,MASK, I FORM HSCALE 13
COMMON/LUN/ MTIN,MTOUT,MTSCR, LURSCR, LUNDOC, LUNSAVE , LUNPLOT HSCALE 14
COMMON/HSCALE/ KOUNT, T(100,X(1007,Y(100),XH, YH, [SWAP, TFIRST,TLAST HSCALE 15
15 COMMON/RECORD/ NAME (3),TBEGIN, TEND,NPOINTS, TDATA(2,1500) HEEAEE 1?
TIMEINT = SECC- UU) $  PRINT 10, TIMEIN HSCALE 18
10 FORMAT(//,10X, - IGITISATION CF HORIZONTAL SCALE DATA - COMMENCED*, HSCALE 19
1 F9.3,» SECS! /,10X,64C1H-) ) HSCALE 20
20 HSCALE 21
CALL READIN(LUNDOC 1FORM, 8, NWORD, TFEQF) HSCALE 22
GO 7O (20,30) IFE HSCALE 23
20 NCHAR = SHIFT(NNORD(1) -54) . AND .MASK HSCALE 24
[F (NCHAR.EQ.1RI) GO T0°S0 HSCALE 25
25 HSCALE 26
30 PRINT 40, NWORD HSCALE 27
40 FORMAT(/,10X,10(¢1H+), 10X, +UNRECOGNISED INITIAL CHARACTER AFTER HOR HSCALE 28
11ZONTAL (ABEL - SHOU(D BE SCALE INTERVAL STARTING WITH ° HSCALE 29
2 /,30X,1H+,8A10, 1H+) HSCALE 30
30 NERROR = NERROR*1 HSCALE 31
HSCALE 32
50 CALL DIG[NT(HINT ITYPE 2) HSCALE 33
ISHAP F (HINT.LT.0.0) ISWAP = 1 HSCALE 34
HSCALE 35
35 CALL READIN(LUNDOC | FORM, 8, NWORD, 1FEGF) HSCALE 36
GO TO (700,110) [FEQF HSCALE 37
100 NCHAR = SHIFT(NWO D(1) =54) ,AND .MASK HSCALE 38
IF (NCHAR.EQ.1RT) GO T07130 HSCALE 39
HSCALE 40
40 110 PRINT 120, NWORD HSCALE 41
120 FORMAT(/,10X,10(1H*), 10X, +UNRECOGNISED INITIAL CHARACTER AFTER INT HSCALE 42
1ERVAL LASEL - SHOULD BE HORIZONTAL ORIGIN STARTING WITH *T'+ HSCALE 43
2 /,30X,1Hx,8A10, 1H+) HSCALE 44
NERROR = NERROR*+1 HSCALE 45
45 HSCALE 46
130 CALL DIGTIMECTVALUE, ITYPE,2) HSCALE 47
HSCALE 48
TFIRST = TVALUE HSCALE 49
HSCALE 50
50 CALL HDATACTVALUE,HINT, ITYPE, IPRINT, IPLOT) HSCALE 51
HSCALE 52
RETURN HSCALE 93
HSCALE 54
END HSCALE 55
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CARD NR.
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36

SUBROUTINE HSCALE
SEVERITY DETAILS

I
I

76/76  02T=1
DIAGNOSIS OF PROBLEM

AN IF STATEMENT MAY BE MORE EFFI
AN IF STATEMENT MAY BE MORE EFF!

C
o

I
[

mimn

NT THAN
NT THAN

FTN 4.8+528 11/06/81 14.18.29
A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
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100 FORMAT(/ 10X, 10¢ 1Hx
15X, %= VALUE
1101rgPMAT(/ , 10X, 10(1H*

SUBROUTINE DIGINT 76/76  0PT=1 FTN 4.8+528

SUBROUTINE DIGINTCTINT, ITYPE,NTYPE)

DIGINT

THIS ROUTINE DECODES THE SCALE INTERVAL TO BE USED IN
ROUTINES "VSCALE® AND °'HSCALE® NHEN CONSTRUCTING THE SCALING
CONSTANTS AND ARRAYS RESPECTIVEL

TINT - SCALE INTERVAL IN DATA UNITS USED LATER IN PROCESSING
ITYPE - DATA TYPE, 1,2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART
NTYPE - FLAG IDENTIFYING CALLING ROUTINE, 1=VSCALE, 2HVSCALE

COMMON/DIGDATA/ NWORD(8),NERROR,MASK, I FORM
IF (ITYPE.LT.3.AND.NTYPE.EQ.1) RETURN

CALL FPCODE(NWORD(1), 2 TINT IFLAG)
IF (IFLAG.EQG.0) GO T

IF (NTYPE.E0.1) PRI

00, NHORD
IF (NTYPE.EQ.2) PR 1

0, NWORD
, *ERROR lN DECODING VERTICAL INTERVAL«t,
UNITS«,/,30X, 1H*,8A10, 1H*)

N
N
3
8 . *ERROR IN DECODING HOR[&ONTAL INTERVAL+,
(

1
1
0

F

T
T
1
10¢
X, v~ VALUE SET T0'1

TINT = 100.0 %
NERROR = NERROR+1

UNITS*,/,30X, 1H*,8A10,1

[
)
SET 10
0
IF (NTYPE.EQ 23~ TINT = 10.0

160 IF (NTYPE.EG.1) PRINT 200, TINT

200 FORMAT(/,20X, *AUTOMATIC VERTICAL SCALE INTERVAL IS +,F10.2)
210 FORMAT(/,20X, *AUTOMATIC HORIZONTAL SCALE INTERVAL IS «,F

IF (NTYPE.EQ.2) PRINT 210, TINT

10.2)
RETURN

END

11706781
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SUBROUTINE DIGTIME 76/76  OPT=1 FTIN 4.8+528

SUBROUTINE DIGTIME(TVALUE, ITYPE,NTYPE)

DIGTIME

THIS ROUTINE DECODES THE STARTING TIME OR ORIGIN VALUES TO

BE USED IN ROUTINES 'VSCALE®' AND 'HSCALE' WHEN CONSTRUCTING
THE SCALING CONSTANTS AND ARRAYS RESPECTIVELY.

TVALUE - STARTING VALUE IN UNITS USED LATER IN PROCESSING
ITYPE - DATA TYPE, 1,2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART
NTYPE - FLAG IDENTIFYING CALLING ROUTINE, 1=VSCALE, 2HVSCALE

COMMON/DIGDATA/ NWORD(8),NERROR,MASK, [FORM
IF C(ITYPE.LT.3.AND.NTYPE.EG.1) RETURN

CALL FPCODECNWORD(1),2,TVALUE, IFLAG)
IF (IFLAG.EG.0) GO TO 160

IF (NTYPE.EQ.1)> PRINT 100, NWORD
IF (NTYPE.EQ.2) PRINT 110, NWORD

100 FORMAT(C/, 10X, 10¢1H2), 10X, +ERROR 1N DEEODINGHVERTICAL ORIGIN»,

%= VALUE SET TO'ZER0*,/,30X, 1Hx, 8A1

15X
110_FORMAT(/,10X,10(1H2), 10X, tERROR in DEEODING HORIZONTAL ORIGIN¢,

5X, %~ VALUE SET T0'ZERQs,/,30X, 1H* 8A10,1H»)

1
NERROR = NERROR*1 $  TVALUE =

160 IF (NTYPE.EG.1) PRINT 200, TVALUE

[F (NTYPE.EQ.2) PRINT 210, TVALUE

200 FORMAT(/,20X,+VERTICAL SCALE ORIGIN 1S =,F10.2,/)
210 FORMAT(/,20X,*HORIZONTAL SCALE ORIGIN IS *,F15.7,/
RETURN
END

11/06/81
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SUBROUT NE HDATA 76176  OPT=1 FTN 4.8+528 11706781 14.18.29 PAGE 1

1 SUBROUT INE HDATA(TVALUE HINT, ITYPE, IPRINT, IPLOT) HBQT? %
Crxx HDATA HDATA 4

Crx THIS ROUTINE READS IN THE X-Y COORDINATES FOR THE HORIZONTAL  HDATA 5

5 Crx SCALE, APPLIES AN ORIGIN SHIFT AND ROTATION TG THE COORDS HDATA 6
Cxx AND COMPUTES A CORRESPONDING TIME VALUE. HDATA 7

Cxs THE HORIZONTAL TIMES CAN BE RESET AT IRREGULAR INTERVALS HDATA 8

Crx TO ALLOW FOR _BREAKS IN THE RECORD. HDATA 9

Crx THIS INFORMATION 1S SAVED IN ARRAYS *T' AND X' HDATA 10

10 Crx TVALUE - HORIZONTAL SCALE ORIGIN, INCREMENTED AT EACH SAMPLE  HDATA 1
Cwx HINT - HORIZONTAL SEALE INTERVAL HDATA 12

Cwx ITYPE - DATA TYPE, 1,2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART HDATA 13

Cxx IPRINT - PRINT FLAG, 0=SUPPRESS MESSAGE, 1=PRINT MESSAGE HDATA 14

Cxx IPLOT - PLOT FLAG, 0=NO PLOT OUTPUT, 1=PRODUCE PLOT FILE HBQTQ 15

6

DIMENSION JFORM(4) HDATA 17
COMMON/SLOPE/SENRQT, COSROT HDATA 18

COMMON/HSCALE/ KOUNT,TC100),X¢100),Y(100) ,XH.YH, ISHAP, TFIRST,TLAST HDATA 19

COMMON/DIGDATA/ NWORD(3), NERROR , MASK , 1 FORM HDATA 20

20 COMMON/LUN/ MTIN, MTOUT, MTSCR LUNSCR, LUNDOC, LUNSAVE, LUNPLOT HDATA 21
DATA (JFORM=31H(20X, 110,F15.7,F10.2,10X,F10.2) ) HDATA 22

HDATA 23

KOUNT = 0 HDATA 24

250 TBEFORE = TMINS(TVALUE) HDATA 25

25 TNEXT = INT(CTBEFORE+0.5-1SWAP)/ABSCHINT) +1SHAP) +ABS(HINT) HDATA 26
IF (TVALUE.GT.1000.0) TNEXT = TBEFORE SBQTQ 5;

260 CALL READIN(LUNDOC, IFDRM & ,NWORD, IFEDF) HDATA 29

GO TO (270,330) IFEOD HDATA 30

30 270 NCHAR = SH[FT(NNORD(1) -54) AND MASK HDATA 3
IF (NCHAR.NE.1RT) GO T0'2 HDATA 32

HDATA 33

CALL DIGTIMECTVALUE, ITYPE,2) HDATA 34

GO TO 250 HDATA 35

35 HDATA 36
280 CALL XYCODE (XX,YY,NWORD,IFERROR, IFEND) HDATA 37

GO 7O (310,290) IFERROR HDATA 38

HDATA 39

290 PRINT 300,NWORD HDATA 40

40 300 FORMAT(/,10X,10¢1H+), 10X, *NON- NUMERIC INFORMATION IN AUTOMATICALLY HDATA 41
1_INCREMENTED HORIZONTAL SCALE DATA«,/,30X,1Hs,8A10, 1H+) HDATA 42

NERROR = NERROR+ HDATA 43

GO TO (280,260) IFEND HDATA 44

HDATA 45

45 310 IF (KOUNT.GT.0) GO TO 320 HDATA 46
XH=XX $ YH =YY HDATA 47

HDATA 48

320 KOUNT = KOUVT 1 HDATA 49

= XX-XH YY = YY-YH HDATA 50

50 A’KOUNT) : SINROT*YY COSROT«XX HDA A 51
Y(KOUNT) = COSROT+YY-SINROT+XX HDA1A 52

T(KOUNT) = TBEFORE HDATA 53

HDATA 54

[F (IPLOT.NE.1) GO TO 400 HDATA 55

55 CALL DIGPLOT(X‘KOUNT),Y(KOUNT),2) HDATA 36
CALL DIGPLOTCY KOUNT),TVALUE,4) HDATA 57

CALL DIGPLOT(XCKOUNT),Y(KGUNT®, 5) HDATA 53

001




SUBROUTINE HDATA 76176  OPT=1 FTN 4.8+528 11/06/81 14.18.29 PAGE 2

400 PRINT JFORM, KOUNT, TVALUE X(KOUNT), Y(KOUNT) HDATA 39

IF (KOUNT.EQ.1) GO TO 420 HDATA 60

60 DX = X(KOUNT) - X(KOUNT-1) HDATA 61
PRINT 410,DX HDATA 62

410 FORMAT(1H* 54X,F10.2) HDATA 63

HDATA 64

420 TBEFORE = TNEXT = TNEXT«HINT HDATA 69

65 TLAST = TVALUE HDATA 66
TVALUE = TSURVEY(TBEFORE) HDATA 67

GO TO (286,260) 1FEND HDATA 68

HDATA 69

330 RETURN HDATA 70

70 HDATA 71
END HDATA 72

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

21 1 (20X, 110 HOLLERITH CONSTANT .GT. 10 CHARACTERS, EXCESS CHARACTERS INITIALIZED INTO SUCCEEDING WORDS.
29 I N IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
37 { AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
43 ! AN 1F STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
67 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED RO TO STATEMENT.
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SUBROUTINE VSCALE 76/76  0PT=1 FTN 4.8+528 11/06/81
SUBROUTINE VSCALECITYPE, IPRINT, IPLOT) xggﬁkg
Crxx VSCALE - SCALE
Cxx THIS ROUTINE DECODES THE DIGITISER DATA THAT DEFINE THE VSCALE
Crx VERTICAL SCALE, AND PROEESSES IT TO OBTAIN ORIGIN AND SCALE VSCALE
Cax ITYPE - DATA TYPE, 1,2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART VSCALE
Cxx IPRINT - PRINT FLAG, 0=SUPPRESS MESSAGE, 1=PRINT MESSAGE VSCALE
Cxr IPLOT - PLOT FLAG, 0=NO PLOT OUTPUT, 1=PRODUCE PLOT FILE ¥ggﬁtg
DIMENSION Y(100),T(100) VSCALE
COMMON/DIGDATA/ NWORD(&) ,NERROR,MASK, IFORM VSCALE
COMMON/LUN/ MTIN,MTOUT,MTSCR,LUNSCR, LUNDOC, LUNSAVE, LUNPLOT VSCALE
COMMON/VSCALE/ TO,A0,A1,XV,YV ¥SE2tE
TIMEINT = SECOND(UU) PRINT 10, TIMEINT VSCALE
10 FORMAT(//,10X, *DIGITISATION OF VERTICAL SCALE DATA - COMMENCED+, VSCALE
F9.3,+ SECS*,/,10X,64(1H-) ) VgEQtE
CALL READIN (LUNDOC,IFORM,8,NWCRD, IFEOF) VSCALE
GO TO (20,30) IFEQF VSCALE
20 NCHAR = SHIFT(NWORD(1),-54) .AND.MASK VSCALE
IF (NCHAR.EQ.1RI) GO TO 50 VSCALE
VSCALE
30 PRINT 40,NWORD VSCALE
40 FORMAT(/,10X,10(1H*),10X, *UNRECOGNISED INITIAL CHARACTER AFTER VER VSCALE
1TIEAL LABEL - SHOULD'BE SCALE INTERVAL STARTING WITH 'I° VSCALE
/,30X,1H* , 8A10, THY) VSCALE
NERROR = NERROR+1 VSCALE
VSCALE
50 CALL DIGINTCVINT,ITYPE, 1) xggﬁtg
CALL READIN (LUNDOE,YFORM 8 ,NWORD, IFEOF) VSCALE
GO TO €100,110) If€ VSCALE
100 NCHAR = SHIFT(NHORD(1) -54) AND MASK VSCALE
IF (NCHAR.EG.TRT) GO T0'1 VSCALE
VSCALE
110 PRINT_120, NWORD VSCALE
120 FORMAT(/,10X,10C1H+), 10X, *UNRECOGNISED INITIAL CHARACTER AFTER INT VSCALE
1ERVAL LABEL - SHOULD'BE VERTICAL ORIGIN STARTING WITH °T' x, VSCALE
2 /,30X,1Hx,8A10,1H+) VSCALE
NERROR = NERROR*1 VSCALE
VSCALE
130 CALL DIGTIME(TVALUE,ITYPE, 1) xggﬁtg
CALL VDATA(TVALUE,VINT,KOUNT,Y, T, ITYPE, IPRINT, IPLOT) VgEAtE

Al
IF (ITYPE.GT.2) GO TO 360 VSCALE
CALL OBSERVE(Y,T,A0,A1, ITYPE) VSCALE
GO TO 400 VSCALE
360 CALL DIGLSACY,T,KOUNT,A0, AT, IPRINT) VgEALE
VSCAL
400 TO = A0 $  RETURN VSCALE
VSCALE
END VSCALE

14.18.29
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CARD NR.

20
33

SUBROUTINE VSCALE
SEVERITY DETAILS

1
I

76176  0°T=1
DIAGNOS!S OF PROBLEM

AN [F STATEM:NT MAY BE MORE EF
AN [F STATEMZNT MAY BE MORE EF

FICI
FICI

ENT THAN
ENT THAN

FTN 4.8+528 11/06/81 14.18.29
A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.

PAGE

2




SUBRCUTINE VDATA 76/76  OPT=1 FTN 4.8+528 11/706/81 14.18.29 PAGE 1

1 SUBROUTINE VDATA(TVALUE,VINT,KOUNT,Y, T, ITYPE, IPRINT, IPLOT) xgﬁ{ﬁ %
Crux VDATA VDATA 4

Cxx THIS ROUTINE READS IN THE X-Y COORDINATES FOR THE VERTICAL VDATA 5

5 Cxx SCALE, APPLIES AN ORIGIN SHIFT AND ROTATION TO THE COORDS VDATA 6
Crr AND COMPUTES A CORRESPONDING VALUE FOR THE VERTICAL PARAMETER VDATA 7

Cxx THIS [NFORMATION IS SAVED IN ARRAYS °'T° AND VDATA 8

Crx TVALUE - VERTICAL SCALE ORIGIN, INCREMENTED HITH EACH SAMPLE  VDATA 9

Cx+ VINT - VERTICAL SCALE INTERVAL VDATA 10

10 Crx Y,T,KOUNT - ARRAYS OF Y, T DATA AND NUMBER 0F VALUES VDATA 1"
Crx ITYPE_ - DATA TYPE 1 2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART VDATA 12

Cx» IPRINT - PRINT FLAG, 0=SUPPRESS MESSAGE 1=PRINT MESSAGE VDATA 13

Cxx IPLOT - PLOT FLAG, 0=NO PLOT OUTPUT, 1=PRODUCE PLOT FILE ¥BQ¥A 1?

15 DIMENSION Y(100),7¢100) VDATA 16
COMMON/SLOPE /S INROT , COSROT VDATA 17

COMMON/VSCALE/ T0,AQ,A1,XV, YV VDATA 18

COMMON/DIGDATA/ NHORD (83, NERROR, MASK , 1FORM VDATA 19

COMMON/LUN/ MTIN,MTOUT, MTSCR LUNSCR, LUNDOC LUNSAVE, LUNPLOT VDATA 20

20 VDATA 21
KOUNT = 0 VDATA 22

250 IF (ITYPE.LT.3) GO TO 260 VDATA 23

TLAST = CINTCCTVALUE+0.1)/VINT+1000000.0)-1000000)*VINT ¥Bﬁ}ﬁ sg

75 260 CALL READIN (LUNDOC lFORM &,NWORD, I FEOF) VDATA 26
GO TO (270,370) VDATA 27

270 NCHAR = SHIFT(NNORD(1) -54) . AND.MASK VDATA 28

IF (NCHAR.NE.1RT) GO T0 280 VDATA 29

VDATA 30

30 CALL DIGTIME(TVALUE,ITYPE, 1) VDATA 3
GO TO 250 VDATA 32

VDATA 33

280 CALL XYCODE (XX,YY, NHORD IFERROR, IFEND) VDATA 34

GO TO ¢310,290) IFERROR VDATA 35

35 VDATA 36
290 PRINT 300, NWORD VDATA 37

300 FORMATC/, 10X, 10C1H*), 10X, *NON- NUMERIC INFORMATION ]N AUTOMATIEALLY VDATA 38

1 INCREMENTED VERTICAL SCALE DATAx,/,30X, 1H+ ,8A10, TH* VDATA 39

NERROR = NERROR+1 VDATA 40

40 GO TO (280,260) IFEND VDATA 41
VDATA 42

310 If (KOUNT.GT.0) GO TO 320 VDATA 43

XV =XX $ YV=yYY VDATA 44

VDATA 45

45 320 KOUNT = KOUNT+1 VDATA ‘e
XX = XXXV YY = YY-YV VDATA 5,

Y(KOUNT) = COSROT*YY-SINROT*XX VDATA 48

IF C(ITYPE.GT.2) GO TO 340 VDATA 49

T(KOUNT) = SINROT=YY+COSROT*XX $§ GO TO 350 VDATA 50

50 340 T(KOUNT) = TVALUE VDATA 51
VDATA 52

350 PRINT 360, KOUNT,T(KOUNT),Y(KOUNT) VDATA 53

360 FORMAT(20X,110,F15.2,F10.2) VDATA 34

1F (KOUNT. £0.1) GO To 340 VDATA 55

55 DY = Y(KOUNT) - YC(KOUNT-1) VDATA 36
PRINT 365, DY VDATA 57

365 FORMAT(1H+,54X,F10.2) VDATA 58




60

CARD AR.

SUBROUTINE VDATA 76/76  OPT=1

380 IF (IPLOT.EQ.1) CALL DIGP
TVALUE = TLAST = TLAST+VIN
GO TO <280,260) IFEND

370 RETURN
END

SEVERITY DETAILS DIAGNOSIS OF PROBLEM
1 AN 1F STATEMENT MAY BE
1 AN TF STATEMENT MAY BE
| AN IF STATEMENT MAY BE
[ AN TF STATEMENT MAY BE

FTN 4.8+528

%OT(Y(KOUNT).T(KOUNT),S)

MORE EFFICIENT THAN A 2
MORE EFFICIENT THAN A 2
MORE EFFICIENT THAN A 2
MORE EFFICIENT THAN A 2

11/706/81

14.18.29

OR 3 BRANCH COMPUTED GO TO STATEMENT.
OR 3 BRANCH COMPUTED GO TO STATEMENT.
OR 3 BRANCH COMPUTED GO TO STATEMENT.
OR 3 BRANCH COMPUTED GO TO STATEMENT.
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SUBROUTINE OBSERVE 76/76  OPT=1

*

101F9RMAT(//,10X *?ETERM[NATION OF SHRINKAGE FACTOR FOR MAGNETOGRAM+,

40
50

60

FTN 4.8+528
SUBROUTINE OBSERVE(X,Y,A0,A1,1TYPE)

OBSERVE
THIS ROUTINE DETRMINES THE SHR]NKAGE FACTOR FOR OBSERVATORY
MAGNETOGRAMS FROM THE DAT PLIED BY *VSCALE'. THE FACTOR
1S MEASURED OVER A NUWBER OF MARKED 100 MM INTERVALS
X,Y - ARRAYS CONTAINING COORDS OF SHRINKAGE POINTS
AO,A1 - ORIGIN AND SLOPE OF VERTICAL SCALE COMPUTED

ITYPE - DATA FLAG, 1-TOOLANGI, 2=0THER OBSERVATORIES

DIMENSION X(¢1),Y(1)
PRINT
10X, 49C1H-)
SUMDIFF = 0.0 § KOUNT =
k=0
DO 50 J=1,3
K = K+1
DO 42 1I=1,ITYPE
DlFF SORTCOXCKI =X(K-1) ) 4% 2+ (Y (KI-Y(K-1))*32)

KOUNT = KOUNT+1
SUMDIFF = SUMDIFF+DIFF

CONTINUE
CONTINUE

AVDIFF = cUMDIFF/KOUNT
0.0 ¢ A1 100 0/AVDIFF
AVDIFF = AVDIFF*10.0

PRINT 60,AVDIFF
FORMAT (/,20X, *SHRINKAGE FACTOR - 100 UNITS = +,F6.2,* MMS+)

RETURN
END

11/06/81

OBSERVE

OBSERVE
0BSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
0BSERVE
QBSERVE
0BSERVE

OBSERVE
OBSERVE
0BSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
0BSERVE
0BSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
OBSERVE
0BSERVE
0BSERVE
0BSERVE
OBSERVE
OBSERVE
OBSERVE
QBSERVE
OBSERVE
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SUBROUTINE DIGLSA 76/76  OPT=1 FTN 4.8+528 11/06/81 14.18.29 PAGE 1

1 SUBROUTINE DIGLSACX,Y,N,A0,A1, IPRINT)

35

55

DIGLSA 2
DIGLSA 3

Cons DIGLSA DIGLSA 4

Ca THIS ROUTINE COMPUTES THE LINE THAT BEST FITS THE VERTICAL DIGLSA 5

5 Cr SCALE DATA [N THE LEAST-SOUARES SENSE. DIGLSA 6

Cr X,Y,N - ARRAYS CONTAINING X,Y DATA, AND NUMBER OF VALUES 91GLSA 7

Cos A0,A1_- ORIGIN AND SLOPE OF LEAST-$QUARES LINE FOUND DIGLSA 8

Cox IPRINT - PRINT FLAG, 0=SUPPRESS MESSAGE, 1=PRINT MESSAGE DlatsA 9

10 DIMENSION X(1),Y(1) DIGLSA 11
DIGLSA 12

SUMX = SUMY = SUMXSG = SUMYSQ = SUMXY = 0.0 DIGLSA 13

DIGLSA 14

D010 K = 1,N DIGLSA 15

15 SO = SuMx + k) DIGLSA 16
SUMY = SUMY + Y(K) DIGLSA 17

SUMXSQ = SUMXSQ + X(K)++2 DIGLSA 13

SUMYSQ = SUMYSQ + Y(K)¢#2 DIGLSA 19

SUMXY = SUMXY + X(K)*Y(K) DIGLSA 20

20 10 CONTINUE DIGLSA 21
DIGLSA 22

COUNT = N DIGLSA 23

XBAR = SUMX/COUNT DIGLSA 24

YBAR = SUMY/COUNT DIGLSA 25

25 XSGBAR = SUMXS0/COUNT DIGLSA 26
YSGBAR = SUMYSG/COUNT DIGLSA 27

XYBAR = SUMXY/COUNT DIGLSA 28

DIGLSA 29

SDX = SORT(XSOBAR - XBAR*+2) DIGLSA 30

30 SDY = SGRT(YSQBAR - YBAR*#Z) DIGLSA 31
A = (YBAR*XSQBAR - XBAR*XYBAR)/SDX#+2 DIGLSA 32

Al = (XYBAR - XBAR*YBAR)/SDX*12 DIGLSA 33

R = (XYBAR - XBAR*YBAR)/(SDX*SDY) DIGLSA 3%

SEY = SDY + SORT(1.0 - R##2) DIGLSA 35

DIGLSA 36

PRINT 20, N,A0,A1,R,SEY OIGLSA 37

20 FORMAT(//,10X, *LEAST-SOUARES FIT OF LINE TO DATA*,/,10X,33(1H-), DIGLSA 38

1 //,20X,+R0. OF VALUES = +,17,/,20X, s INTERCEPT, AQ = +,F13.6, DIGLSA 39

7,20, *SLOPE A1 = +,F13.6,/,20X,+CORR. COEFF. ="+,Fi3'6,  DIGLSA 40

40 3 7,20X,+STD. ERROR = +,F13.6} DIGLSA 41
] DIGLSA 42

IF CIPRINT.EQ.0) RETURN DIGLSA 43

DIGLSA 44

PRINT 25 DIGLSA 45

45 25 FORMAT(/,25X, +Y+,19X, +TIME«, 16X, +DY+, 18X, *DT+, /) DIGLSA 46
DIGLSA 47

N 40 k=1 DIGLSA 48

DX S xCky " (Y(K)-A0) /AT DIGLSA 49

DY = Y(K) - (A0 + ATX(K)) DIGLSA 50

50 PRINT 30, X(K),Y(K),DX,DY DIGLSA 51
30 FORMAT(20X,F10.5,10X,F10.2,2¢10X,F10.5) ) DIGLSA 52

40 CONTINUE DIGLSA 53

DIGLSA 54

RETURN DIGLSA 55

DIGLSA 56

END DIGLSA 57
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SUBROUTINE ORIGIN

76/76  0PT=1 FTN 4.8+528 11/06/81
SUBROUTINE ORIGIN
Crnr ORIGIN
Cxx THIS ROUTINE RESETS THE VERTICAL ORIGIN *A0* AND ITS DIGITISER
Crr COORDINATES °XV,YV' IN THE REDUCTION OF DIGITISER DATA.

COMMON/LUN/ MTIN,MTOUT,MTSCR, LUNSCR, LUNDgC +LUNSAVE, LUNPLOT

COMMON/DIGDATA/_NWORD(A), NERROR MASK, [FOI

COMMON/VSCALE/ TO,A0,A1,

PRINT 10
10 FORMAT(//,10X, *RESET OF VERTICAL SCALE ORIGIN+,/,10X,30C1H-) )

CALL READIN(LUNDOC, IFORM, 8,NWORD, IFEOF)
GO TO ¢20,30)
20 NCHAR=SHIFT(NWORD(1),-54) . AND.VASK
IF (NCHAR.EQ.1RT) G
30 PRINT 40,NWORD

40 FORMAT(/, 10X, 10(1H+>, 10X, *UNRECOGNISED

1GIN_LABEL

[FEQF

IN]
SHOULD BE NEW VERTICAL ORIGIN

2 /,30X,1H+,8A10, 1H+)
NERROR = NERROR+1

50 CALL FPCODE(NWORD(1),2,A0,1FLAG)
IF (IFLAG.EC.0) GO t0'80

PRINT 70, NWORD
701F0RMATé/S10X 10(1Hx), 10X *ERROR 1N DECODING NEW VERTICAL ORIGIN -

70

ZERO*,/

NERROR = NERROR+1

80 PRINT 90,

6 70 %0

.30X,
$ A0 =

1H*, 8A10,1
0.0

AQ
90 FORMAT(/,20X,«ORIGIN RESET TO x,F10.2,+ UNITS*)

K =0
95 CALL READIN(LUNDOC, IFORM &, NWORD, IFEOF)
GO TO (100,190) IFEQ

GQ TO €130,110)

100 CALL XYCODE (XX, YY NNSRE IFERROR, IFEND)

1;0 [F (K.EQ.0

120 FORMAT(/,10X

1ERTIEAL OR
(100

)

1
§
$

PRINT 120, NWORD

.
IN
5)

XV = XX
140 GO TO (100,95)

190 1F (K-1)

1 EDOR INATES
Xy = 0

230 PR]NT 240

250 TO = AQ

0C1H*), 10X, «NON- NUﬂERlC INFORMATION FOLLO

*./,30X 1H+,8A10

1FEND
K.

IF (
YV =
IFEN

GT b
D

200,250,230
200 PRINT 210, NWORD

210 FORMAT(/,10X,10(1Hx),10X,*EQF FOUND INSTEAD OF NEW VERTICAL ORIGIN

b3

ES - VALUE SET 70 ZERO+,/
NWORD

$

RETURN

GO TO 140

GO TO 250
240 FORMATC/,10X,10C1H=), 10X, +EOF MISSING AFTER ORIGIN COORDINATES®)

30X, 1H+,8A10, TH*)

TIAL CHARALCTER AFTER ORI
STARTING WITH *T'x,

ING NE V

[aininlalnlininlinininlplalialrlrlo)]
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SUBROUTINE ORIGIN 76776  OPT=1 FTN 4.8+528 11/06/8% 14.18.29 PAGE 2

END ORIGIN 59

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

[ AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
37 [ AN 1F STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
39 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
43 | AN TF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
46 I AN [F STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
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SUBROUTINE RECORD 76/76  0PT=1

SUBROUTINE RECORDCITYPE, IPRINT, IPLOT)
RECORD

FTN 4.8+528

THIS ROUTINE PROCESSES DIGITISED RECORD DATA, CONVERTING
THE X-Y POINTS USING THE SCALING DATA SUPPLIED BY 'VSCALE'

3=SEISMIC, 4= STRIP CHART

AND "HSCALE'.
ITYPE_ - DATA_TYPE, 1,2=0BSERVATORY,

IPRINT - PRINT FLAG, 0=SUPPRESS MESSAGE,

[PLOT - PLOT FLAG, 0=NO PLOT OUTPUT,

COMMON/DIGDATA/ NNORD(&) NERROR, MASK , IFORM

COMMON/LUN/ MTIN,M

1=PRINT MESSAGE
1=PRODUCE PLOT FILE

T,MTSCR, LUNSCR, LUNDOC, LUNSAVE, LUNPLOT
COMMON/HSCALE/ KOUNT 7¢100),%X(100, Y(100),XH, YH, ISWAP, TFIRST, TLAST

COMMON/LIMITS/ XLEFT,XR SHT,YCHANGE WIDTH, TSAVE , XSAVE ; XMAX, LEVEL
COMMON/RECORD/ NAME (%), EGIN, TEND, NPO[NTS TDATA(Z,1500)

COMMON/FLAGS/ ISEIS, RNUM noEIS,[1ST(9)
COMMON/VSCALE/ T0O,AD,AT,%V

TSAVE = TEIRST § XSAVE = 0.0
ISEIS = NSEIS =1 § RNUM = 0 0
NPOINTS = 0 KPEN =

$ 3 A0 = TO
CALL EXTRACT(20, NNORD(1) 2, NAME(1) N
CALL TODAY(NAME(3))

TIMEINT = SECONDCUUY §  PRINT 40, TIMEINT,NAME

FORMAT(//,10X, *DIG[TISATION OF RECORD DATA

F9.3,* SECS*,/,10X,56(1H- ),/1,10X,+RECORD LABEL

IF (IPRINT.EQ.1) PRINT 50, TO,TFIRST,TLAST
50 FORMAT(/,20X, *VERTICAL SCALE ORIGIN 1§ +,710.2,
17/,20X,+SECTION STARTS AT *,F15.7 ,5X, «ENDS AT *,F15.7)

[F (ITYPE.EQ.3) PRINT 70

COMMENCED*

*, THr 3A10,1H%)

FORMAT(/,10X,10C(1H-),10X, *SEISMIC FLAG WAS PRESET TO +G(0OD)* )

CALL READIN_(LUNDOC, IFORM,8,NWORD, 1FEQF)
GO TO (120,280 IFEQF
NCHAR = SHIFT(NWORD(1),-54) .AND.MASK

[F (NCHAR.NE.1RD) GO TO 130

CALL DELAY(AO, ITYPE IPRINT IPLOT)
KPEN =3 %

IF (NCHAR.NE.1R+) GO TO 140

CALL FLAGS(NHORD(1))

KPEN = 3 GO 70 110

CALL RECDATACKPEN, ITYPE, [PRINT, IPLOT)
GO 70 110

CALL BUFCHEKCITYPE, IPRINT)

XMAX = AMAX1(XMAX, XSAVE)

RETURN

END

11/06/81

RECORD
RECORD
RE CORD
RECORD
RECORD
RECORD
RE CORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RECORD
RE CORD
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CARD NR.
37

SUBROUTINE RECGORD
SEVERITY DETAILS
I

76/76  OPT=1 FTN 4.8+528 11/06/81 14.18.29
DIAGNOSIS OF PROBLEM
AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
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SUBROUTINE DELAY 76176  0PT=1 FTN 4.8+528 11/06/81 14.18.29 PAGE 1

1 SUBROUTINE DELAY(TO, ITYPE, IPRINT,IPLOT) BEt§¥ %
Crex DELAY DELAY 4

Crx THIS ROUTINE DECODES DELAYS TO BE APPLIED TO SEISMIC RECORDS, DELAY 5

5 Crx OR THE EQUIVALENT OFFSETS IN VERTICAL SCALE OF ,STRIP-CHARTS.  DELAY 6
CHs IF REQUIRED, THE DELAY 1S PLOTTED VIA 'DIGPLOT DELAY 7

Crr TO - VERTICAL ORlGlN RESET TO NEW VALUE BEFORE RETURN DELAY 8

Cax ITYPE - DATA TYPE, 1,2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART DELAY 9

Cxt IPRINT - PRINT FLAG, 0=SUPPRESS PRINT, 1=PRINT LIST DELAY 10

10 Cxx IPLOT - PLOT FLAG, 0=NO PLOT QUTPUT, 1=PRODUCE PLOT FILE 85t2¥ 1;
DIMENSION JFORM(4) DELAY 13

COMMON/LIMITS/ XLEFT,XRIGHT,YCHANGE,WIDTH, TSAVE,XSAVE,XMAX,LEVEL  DELAY 14

COMMON/DIGDATA/ NWORD(8),NERROR, MASK, 1 FORM DELAY 15

15 COMMON/RECORD/ NAME(3), TBEGIN, TEND, NPOINTS, TDATA(2, 1500) DELAY 16
DATA CJFGRM=40H(1H+,53X,F15.6) (1H+,53X,F15.7) BE&Q¥ 1;

IF (NPOINTS.EG.0) GO TO 170 DELAY 19

CALL BUFCHEKCITYPE, IPRINT) DELAY 20

20 DELAY 21
170 CALL FPCODE(NHORD(1),2, TDELAY 1FLAG) DELAY 22

IF (IFLAG.EQ.0) GO TO 2 DELAY 23

DELAY 24

PRINT_190, NWORD DELAY 25

25 190 FORMAT(/,10X,10¢1H+), 10X, *ERROR IN DECODING EHANGE IN VERTICAL SCA DELAY 26
1LE ORIGIN -  CHANGE SET TO ZERQ+,/,30X, 1H+,8A10,1 DELAY 27

NERROR = NERROR+1 §  TDELAY = 0.0 DELAY 28

DELAY 29

200 TO = TO+TDELAY DELAY 30

30 PRINT 210, TDELAY,TO DELAY 31
210 FORMAT(/, 20X +CHANGE [N VERTICAL SCALE ORIGIN AT «,20X, DELAY 32

1 +OF +,F8.1,« UNITS - ORIGIN NOW JF10.1,+ UNITS®) DELAY 33

DELAY 34

LOUT =1 $ _ IF (TSAVE.GT.20.0) LOUT = 3 DELAY 35

35 PRINT JFORM, TSAVE DELAY 36
DELAY 37

IF (IPLOT.EQ.1> CALL DIGPLOT(XSAVE,TDELAY,6) DELAY 38

DELAY 39

RETURN DELAY 40

40 DELAY 41
END DELAY 42

CARD NR. SEVERITY DETAILS DIAGNOSIS GF PROBLEM
16 1 (1H+,53X  HOLLERITH CONSTANT .GT. 50 CHARACTERS, EXCESS CHARACTERS INITIALIZED INTO SUCCEEDING WORDS.
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SUBROUTINE FLAGS 76/76  OPT=1 FTN 4.8+528

11/06/81
SUBROUTINE FLAGS{(NWORD) FLAGS
FLAGS
FLAGS FLAGS
THIS ROUTINE DECODES THE FLAGS INDICATING THE TYPE OF FLAGS
SEISMIC DATA BEING DIGITISED, AND RETURNS A NUMBER USED FLAGS
AS A SHIFT IN THE VERTICAL TIME TQ MARK THE DATA TYPE FLAGS
NWORD - WORD CONTAINING FLAG TO BE DECODED FLAGS
ITYPE - DATA TYPE, 1,2=0BSERVATORY, 3=SEISMIC, 4=STRIP CHART FLAGS
IPRINT - PRINT FLAG, 0=SUPPRESS MESSAGE, 1=PRINT MESSAGE FLAGS
RNUM - NUMBER RETURNED FOR USE IN MARKING DATA TYPE Etﬁgg
COMMON/FLAGS/ [SEIS,RNUM,NSEIS,LIST(9) FLAGS
DATA (LIST=7H+G(00D), 10H*M(ODERAT) , 7H+P(0OR), 8H+F(AULT), FLAGS
1 10H+*NCO REFL),9H+E(RODED), 10H+0<UTCROP),9H+B(" MENT),9H+A(BSENT) ) FLAGS
DATA (MASK=77B) FLAGS
FLAGS
NCHAR = SHIFT(NWORD,-48).AND.MASK Etﬁgg
[F (NCHAR.NE.1RG) GO TO 10 FLAGS
RNUM = 0.0 $ NSEIS=1 % GO TO 110 Etﬁgg
[F (NCHAR.NE.1RM) GO TO 20 FLAGS
RNUM = 1.0E5 § NSEIS=2 § GO 70 110 Etﬁgg
[F (NCHAR.NE.1RP) GO TQ 30 FLAGS
RNUM = 2.0E5 $& NSEIS=3 § GO TO 110 Etﬁgg
[F (NCHAR.NE.1RF) GO TO 40 FLAGS
RNUM = 3.0E5 $§ NSEIS=4 §$ GO TO 110 Ekﬁgg
IF (NCHAR.NE.1RN) GO TQ 50 FLAGS
RNUM = 4.0ES $ NSEIS=5 $ GO TO 110 ELﬁgg
L
IF (NCHAR.NE.1RE) GO TO 60 FLAGS
RNUM = 5.0E5 $ NSEIS=6 § GO TO 110 Etﬁgg
[F (NCHAR.NE.TRO) GO _TO 70 FLAGS
RNUM = 6.0ES § NSEIS=7 $ GO TO 110 FLAGS
FLAGS
|F (NCHAR NE.1RB) GO 70 &0 FLAGS
RNUM = 7.0e5 $ NSEIS=8 $ GO TO 110 FLAGS
FLAGS
[F (NCHAR.NE.1RA) GO TO 90 FLAGS
RNUM = 1.0E10 § NSEIS =9 $ GO TO 110 FLAGS
FLAGS
PRINT 100, NWORD FLAGS
FORMAT(/, 10X, 10(1H ), 10X, *ILLEGAL SEISMIC FLAG WAS «,1H¢,A10,1H*) FLAGS
RNUM = 0.0 NSEIS = 1 FLAGS
FLAGS
ISEIS =1 § RETURN FLAGS
FLAGS
END FLAGS

14.18.29
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SUBROUTINE RECDATA 76/76  0OPT=1 FTN 4.8+528

SUBROUTINE RECDATACKPEN,ITYPE, IPRINT, IPLOT)

RECDAT.
THIS ROUTINE DECODES ALL THE X-Y DATA ON A CARD IMAGE, ONE
VALUE AT A TIME. IF REGUIRED, THE X-Y POINT IS PLOTTED USING

'DIGPLOT® SO THAT IT CAN BE CHECKED AGAINST THE ORIGINAL
KPEN - PEN UP/DOWN EOMMAND FOR PLOTTING, 2=DOWN, 3=UP

ITYPE - DATA TYPE, 1,2-0BSERVATORY, 3=SEISMIC, 4= STR]P CHART

[PRINT - PRINT FLAG, 0=SUPPRESS MESSAGE 1=PRINT MESSAGE
IPLOT =~ PLOT FLAG, 0=NO PLOT OUTPUT, 1=PRODUCE PLOT ~ILE

COMMON/DIGDATA/ NWORD(8), NERROR MASK, | FORM
COMMON/SLOPE /SINROT , COSROT

COMMON/HSCALE/ KOUNT,T(100), X(100) Y(100) ,XH,YH, ISWAP, TFIRST, TLAST

COMMON/VSCALE/ TO0,A0,A1,XV

COMMON/RECORD/ NAME(3),TBEGIN TEND,NPOINTS, TDATA(2,1500)
COMMON/LIMITS/ XLEFT,XRIGHT,YCHANGE ,WIDTH, TSAVE, XSAVE , XMAX,, LEVEL
COMMON/FLAGS/ [SEIS,RNUM, NSEIS,LIST(9)

DATA (UNKNOWI-7.0E10)

CALL XYCODE_(XX,YY,NWORD, [FERROR, [+cND)
GO 7O (250,230) 1FERROR

PRINT 240, NWORD

240_FORMAT(/,10X, 10C(1H+), 10X, +ERROR IN DECODING RECORD X-Y DATA+,

250

~3

270

280
330

360

2 1,30¢, 10, 8A10 1H+*)

IF'Cir(0T.EG.1)" CALL DIGPLOT CUNKNOWN, UNKNOKWN, 3
NERROR = NERROR+1 $  KPEN = 3
GO TO 722G,110) IFEND

XROT = SINROT+(YY-YH)+COSROT * (XX-XH)
YROT - COSROT*(YY-YV)-SINROT* (XX-XV)
IF ¢ 20INTS.LT.1500) GO 7O 270

< CALL %U;EHEK(ITYPE,IPRXNT)

nEN

IF (K DINT5.GT.0) GO TO 280

d =2 % XLAST = XROT $  YLAST = YROT

TSTART  T(1> § DT = ({2)-TSTART

XSTART = X(1) § DX = X(2)-XSTART

YSTART = Y(1) 3§ DY = Y(2)-YSTART

IF ((XROT-XLAST).LT.XLt: ".OR.{XROT-XLAST). GT XRIGHT) GO TO 260

IF (ABSC(YRGT-YLAST) .GT.YCHANGE) GO T0 260

IF (XROT.LT.X(¢J)) GO TO 360
5F_(j.?E.KOUNT) GO TO 360

TSTART = TC(J-1)  § DT = T(J)-TSTART
XSTART = X(J-1) § DX = X(J)-XSTART
YSTART = Y(J-1) $ DY = Y(J)-YSTART
GO TO 330

NPOINTS = NPOINTS+1

DELTA = (XROT-XSTART)/DX
TDATAC1,NPOINTS) = TSTART + DELTA:DT
YSHIFT = YROT-(YSTART+DELTA+DY)
TDATA(Z ,NPOINTS) = AQ+A1+YSHIFT+RNUM
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SUBROUTINE RECDATA 76176  0OPT=1 TN 4.8+528

)} CALL DIGPLOT(XROT,YROT,KPEN)
.0) GO 70 370

$ IF C(ITYPE.NE.3) GO TO 370
TVALUE = TSURVEY(TDATA(1,NPOINTS))

PRINT 365, LIST(NSE!S), TVALUE
65 3651F0ﬁ¥ATé}gX§10(1H-),10X,'CHANGE IN SEISMIC FLAG TO +,A10,4X,
AT« .
IF_(IPLOT.EJ.1) CALL DIGPLOT(O.0,LIST(NSEIS),?)
370 KPEN = 2 §  XLAST = XROT $  YLAST = YROT
XSAVE = AMAX1(XSAVE,XROT)
70 GO TO (220,110) 1FEND

110 RETURN
END

60

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

22 | AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3
29 [ AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3
70 l AN [F STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 2
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RECDATA
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BRANCH COMPUTED GO TQ STATEMENT.
BRANCH COMPUTED GO TO STATEMENT.
BRANCH COMPUTED GG TO STATEMENT.
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SUBROUTINE BUFCHEK 76/76  OPT=1 FTN 4.8+528 11706781 14.18.29 PAGE 1

1 SUBROUTINE BUFCHEK(ITYPE, IPRINT) BUFCh X 2
BUF CHEK 3

Crex BUFCHEK BUF CHEK 4

Cxs THIS ROUTINE SAVES THE DATA JN THE /RECORD/ COMMON BLOCK BUF CHEK 5

5 Cxs ON THE SCRATCH FILE FOR PROCZSSING THROUGH ‘SAMPLE'. BUF CHEK 6
Crx A VAR[ETY OF MESSAGES ARE THEN PRlNTED [F REQUIRED BUF CHEK 7

Cxx ITYPE_ - DATA TYPE, 1,2= OBSERVATORY SEISMIE 4=STRIP CHART BUFCHEK 8

Cxx IPRINT - PRINT FLAG, 0=SUPPRESS ESéAGE 1=PRINT MESSAGE BU-CHEK 9

10 Cxx TSAVE - THE TIME OF THE FURTAEST POINT REACHED TO THE RIGHT BHECHEE 10
BUF CHE 1

COMMON/HSCALE/ KOUNT,T(100),X¢100),Y(100),XH,YH, ISHAP, TFIRST, TLAST BUFCHEK 12

COMMON/RECORD/ NAME(3), TBEGIN, TEND;NPOINTS, TOATA(Z2,1500) BUF CHEK 13
COMMON/LUN/_MTIN,MTOUT,MTSCR, LUNSCR, LUNDOC, LUNSAVE  LUNPLOT BUF CHEK 14

5 COMMON/LIMITS/ XLEFT,XRIGHT,YEHANGE,HIDTH,TSAVE,XSAVE,XMAX,LEVEL EHEEHEE }2
TBEGIN = TSURVEY(TDATA(1,1)) BUFCHEK 17

TEND = TSURVEY(TDATA(1,NPOINTS)) EHEEEEE }g

100 BUFFER QUT(MTOUT,1) (NAME(1) TDATA(Z ,NPOINTS)) BUF CHEK 20

20 IFCUNIT(MTOUT)> 130,110,110 BUF CHEK 21
110 PRINT 120, NAME,TBEGIN,TE ND BUFCHEK 22

120 FORMAT(/,10X,10C(1Hx), 10X, *PARITY ERROR IN RECORD*, BUF CHEK 23

1 1H+,3A10,1H%*,5X,2F15.6) BUE CHEK 24

BUFCHEK 25

25 130 1F (iTYPE.EQ.3) GO TO 230 BUFCHEK 26
BUF CHEK 27

IF (TDATA(1,1).GT.TSAVE- 1 5) GO TO 210 BUFCHEK 28

[+ CIPRINT.EQ.1) PRINT BUF CHEK 29

200 FORMAT(/,10X, 10¢1H=) 10X tREVERSAL IN_TIME SEQUENCE*) BUF CHEX 30

30 210 IF (TDATAC1,1).GT. TSAVE*1 5) GO TO 230 BUF CHEK 31
IF C(IPRINT.EQ.1) 'PRINT 220 BUF CHEK 32

220 FORMAT(/,10X,10¢1H-),10X, *FORWARD JUMP OF LESS THAN TWO MINUTES*) EHEESEE gz

230 LEVEL = LEVEL+1 BUF CHEK 35

35 PRINT 240, LEVEL,TBEGIN,TEND,NPOINTS BUFCHEK 36
240 FORMAT(/, 36X, *END OF LEVEL NUMBER* 15,5X,*STARTS #,F15.7, BUFCHEK 37

1 5X,*ENDS +,F15.7,110,+ VALUES®) BUF CHEK 38

BUF CHEK 39

IF (ISWAP.EQ.1) GO TO 300 BUE CHEK 40

40 TSAVE = AMAX1(TEND,TSAVE>} & GO 70 310 BUFCHEK 41
300 TSAVE = AMIN1(TEND, TSAVE) BUF CHEK 42

310 NPOINTS = 0§  RETURN BUFCHEK 43

BUF CHEK 44

END BUFCHEK 45

co3




SUBROUTINE NEWCHAR 76/76  OPT=1 FTN 4.8+528 11/06/81 14.18.29 PAGE 1

1 SUBROUTINE NEWCHARCNCHAR,NWORD,NC,NW, IFEND) NEWCHAR

NEWCHAR

NEWCHAR
8? NBITS(10) NWORD{4) NEWCHAR

15=-54,-48,-42,-36,-30,-24,-18,-12,-6,0), (MASK=77B) NEWCHAR
NEWCHAR

= NC+1 NEWCHAR
(NC.GT.10) 10,30 NEWCHAR
NEWCHAR

= $  NH =_NW+1 NEWCHAR
(NN GT.8) 20,30 NEWCHAR
NEWCHAR

$ NW =38 NEWCHAR

FEND = 2 $  RETURN NEWCHAR

15 NEWCHAR
30 NCHAR = SHIFT(NWORD(NW) ,NBITSCNC)).AND.MASK NEWCHAR

NEWCHAR
IFEND =1 § RETURN NEWCHAR

NEWCHAR
20 END NEWCHAR

Crxx NEW
DIMENSI
5 DATA (N
N
I

10 0N
[

O Mo Tmo >-—-

20 N
I

POV NUI L NN OO0 NONUILE N

NN S a




SUBROUTINE XYCODE

76176

0PT=1

SUBROUTINE XYCODE(X,Y,NHWORD, IFERROR, | FEND)

Crxx XYCODE
DIMENSION NWORD(8),L1ST1(2),L15T2(2)
5 DATA (LIST1=1RA,1RX),(LIST2=1RB,1
IFERROR =1 $ |FEND = ISAVE
GO TO (80,10 1IFEND
10 10 NC =0 % NW = [FEND = ISAVE =
20 CALL NEHEHAR(NCHA NHORD NC,NW, IFEND)
GO TO (40,170) IFE
4G DO 50 NTYPE 1,2
{F (NCHAR.EQ.LIST1(NTYPE)) 80,50
15 50 CONTINUE
GO TO 20
80 CALL XYTABLE (X,NTYPE,NKORD,NC,NW, IFERROR)
20 GO TO (90,110) IFERROR
90 CALL NEWCHAR(NCHAR,NHORD,NC,NW, IFEND)
GO TO (290,170) 1FEND
290 IF (NCHAR.EQ.LIST2(NTYPE)) 100,110
25 100 CALL XYTABLE(Y,NTYPE,NWORD,NC,NW, [FERROR)
GO TO (120,110) 1FERROR
110 X =Y = 0.0 $ IFERROR = 2
30 120 CALL NEHEHAR(NEHAR NWORD, NC,NW, IFEND)
GO TO (130,180) IFEND
130 1F (NCHAR.EQ.LIST1(NTYPE)> 190,120
170 X =¥ =0.0 $ [IFERROR =
35 180 IFEND = ISAVE = 2
190 RETURN
END
CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

WNN =22
O N ONOe
—t et et et ot

AN 1F STATEMENT MAV BE MORE EFFICIENT THAN
AN TF STATEMENT MAY BE MORE EFFICIENT THAN
AN IF STATEMENT MAY BE MORE EFFICIENT THAN
AN IF STATEMENT MAY BE MORE EFFICIENT THAN
AN IF STATEMENT MAY BE MORE EFFICIENT THAN
AN TF STATEMENT MAY BE MORE EFFICIENT THAN

RY), (ISAVE=2)

2> 3 2 3>

2
2
2
2
2
2

[o]alelelo]s)]

R
R
R
R
R
R

3
3
3
3
3
3

FTN 4.8+528

BRANCH
BRANCH
BRANCH
BRANCH
BRANCH
BRANCH

11706781 14.18.29
XYCODE 2
XYCODE 3
XYCODE 4
XYCODE 5
XYCODE 6
XYCODE 7
XYCODE 8
XYCODE 9
XYCODE 10
XYCODE 1
XYCODE 12
XYCODE 13
XYCODE 14
XYCODE 15
XYCODE 16
XYCODE 17
XYCODE 18
XYEODE 19
XYCODE 20
XYCODE 21
XYCODE 22
XYCODE 23
XYCODE 24
XYCODE 25
XYCODE 26
XYCODE 27
XYCODE 28
XYCODE 29
XYCODE 30
XYCODE 31
XYCODE 32
XYCODE 33
XYCODE 34
XYCODE 35
XYCODE 36
XYCODE 37
XYCODE 38
XYCODE 39

COMPUTED GO TO STATEMENT.
COMPUTED GO TO STATEMENT.
COMPUTED GO TO STATEMENT.
COMPUTED GO TO STATEMENT.
COMPUTED GO TO STATEMENT.
COMPUTED GO TO STATEMENT.
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SUBROUTINE XYTABLE 76/76  OPT=1 FTN 4.8+528 11/06/81 14.18.29

10

15

20

25

30

35

CARD NR

WN—
et QERITIFG N}

— i — — —

Cxxx

SUBROUTINE XYTABLE(X,NTYPE, NWORD,NC,NW, [FERROR) XYTABLE 2
XYTABLE 3

XYTABLE XYTABLE 4
DIMENSION NWORD(8) XYTABLE 5
XYTABLE 6

[X=0 $ IFERROR = 1 XYTABLE 7
GO TO ¢10,80> NTYPE XYTABLE 8
XYTABLE 9

DO 60 K=1,4 XYTABLE 10
CALL NENCHAR(NEHAR NWORD,NC,NW, IFEND) XYTABLE 11
GO TO (40,70) [FEND XYTABLE 12
IF (NCHAR.GE.1R0.AND.NCHAR.LE.1R9) 50,70 XYTABLE 13
[X = [X+10+(NCHAR-1R0) XYTABLE 14
CONTINUE XYTABLE 15
X = [X«0.01 $ RETURN XYTABLE 16
XYTABLE 17

=0.0 % IFERROR =2 § RETURN XYTABLE 18
XYTABLE 19

D0 200 K=1 XYTABLE 20
CALL NENEHAR(NCHAR NWORD,NC,NW, IFEND) XYTABLE 21
GO TO (100,300) IFEND XYTABLE 22
XYTABLE 23

GO TO (110,150,150,150,150,170,150,150,200) K XYTABLE 24
XYTABLE 25

[F (NCHAR. EO 1R+) 120,130 XYTABLE 26
SIGN = 1.0 $ GO TO 200 XYTABLE 27
1F_(NCHAR.EQ.TR-) 140,300 XYTABLE 28
SIGN = -1.0 § GO TO 200 XYTABLE 29
IF (NCHAR. EO 1R 3 NCHAR = 1RO XYTABLE 30
IF (NCHAR.GE.1R0.AND.NCHAR.LE.1R9) 160,300 XYTABLE n
IX = IX«10+(NCHAR-1R0) § GO TO 200 XYTABLE 32
XYTABLE 33

IF (NCHAR.EQ.1R.) 200,300 XYTABLE 34
CONTINUE XYTABLE 35
XYTABLE 36

X = SIGN*IX+0.001 $ RETURN XYTABLE 37
XYTABLE 38

X=0.0 % IFERROR =2 $ RETURN XYTABLE 39
END XYTABLE 40

. SEVERITY DETAILS DIAGNOSIS GF PROBLEM

AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
AN [F STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANEH EOMPUTED GD TO STATEMENT.
A HOLLERITH CONSTANT [S AN OPERAND OF AN ARITHMETIC OPERATO

AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
A HOLLERITH CONSTANT IS AN OPERAND OF AN ARITHMETIC OPERATOR.
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SUBROUTINE EXTRACT 76/76  OPT=1 FTN 4.8+528 11/06/81 14,18.24 PAGE 1

1 SUBROUTINE EXTRALCT(LCHARS, [ CARD, ICHAR, JCARD, JCHAR?Y EXTRACT 2

EXTRACT 3

Crwn EXTRACT EXTRACT 4

DIMENSTON ICARD(1),JCARD(1),NBITS(10) EXTRACT 5

5 DATA(MASK=77B), (NBITS=-54,-48,-42,-36,-30,-24,-18,-12,-6,0) EXTRACT 6

EXTRACT 7

1COUNT = 0 EXTRACT 8

ITYPE = 1 _ $ [F (ICHAR.LT.JCHAR) ITYPE = 2 EXTRACT 9

GO TO ¢10,210) ITYPE EXTRACT 10

10 EXTRACT 1

10 IW=Jdd =1 § IC = ICHAR-1 §  JC = JCHAR-1 EXTRACT 12

[C=TCHAR-1 $ JC=JCHAR-1 EXTRACT 13

EXTRACT 14

20 ICOUNT = ICOUNT+1 $ IF (ICOUNT.GT.LCHARS) 80,30 EXTRACT 15

15 30 IC = IC+1  $ IF (IC.GT.10) 40,50 EXTRACT 16

40 IC = $  IH = IR+l EXTRACT 17

50 JC = JC+1 $ IF (JC.GT.10) 60,70 EXTRACT 18

60 JC = 1 3 R = W+ EXTRACT 19

GO 7O 70 EXTRACT 20

20 EXTRACT 21

210 ISTART = ICHAR+LCHARS-1 $  JSTART = JCHAR+LCHARS-1 EXTRACT 22

IN = (ISTART-1)/10+1 § IC = ISTART-CIW-1)x10+1 EXTRACT 23

JW = (JSTART-1)/10+1 $  JC = JSTART-(JW-1)+10+1 EXTRACT 24

220 [COUNT = ICOUNT+1 $ 1F (IC.GT.LCHARS) 80,230 EXTRACT 25

25 230 IC = IC-1 $ IF (IC.LT.1) 240,250 EXTRACT 26

240 IC = 10 $ IH = IH-1 EXTRACT 27

250 JC = JC-1  $ IF CJC.LT.1» 260,70 EXTRACT 28

260 JC = 10 $ UM = JH EXTRACT 29

EXTRACT 30

30 70 NCHAR = SHIFTCICARDCIW) ,NBITSCIC)).AND.MASK EXTRACT 31

MCHAR = SHIFT(NCHAR,-NBITS(JC)) EXTRACT 32

NCLEAR = _NOT.SHIFT(MASK,-NBITS(JC)) EXTRACT 33

JCARD(JW) = JCARD(JW) .AND.NCLEAR EXTRACT 34

JCARDCJW) = JCARD(JW).OR.MCHAR EXTRACT 35

35 EXTRACT 36

GO TO (20,220) 1TYPE EXTRACT 37

EXTRACT 38

80 RETURN EXTRACT 39

EXTRACT 40

40 END EXTRACT 41

CARD NR. SEVERITY DETAILS DIAGNOSIS OF PROBLEM

9 i AN TF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
34 I AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
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SUBROUTINE FPCODE

*

10
20

30

35

40

76/76  OPT=1 FTN 4.8+528

SUBROUTINE FPCODE(NWORD, IC,VALUE, IFLAG)

FPCODE

THIS ROUTINE DECODES UP TO 30 CHARACTERS AS A F.P. NUMBER

ANY ERRORS RETURN A VALUE OF 1.0E10

NNORD IC - NORD AND CHARACTER COUNT WHERE DECODING STARTS
NUMBER RETURNED TQ CALLING ROUTINE

IFLAG - ERROR FLAG, 0=0k, 1=ERROR

DIMENSION NBITS(10),NWORD(3)
DATA (NBITS=-54,-48,-42,-36,-30,-24,-18

[C 1§ Nd=1 § ISTART =0
= IDEC = INM =0 $ ISIGN = +
NC#1 8 IF (NC.LE.10) GO T0 20
NKH+1 (NW.GT.3)

NORD(NH) NBITS(NC)) AND . MASK
0.0R.NCHAR.GT.1R9) "GO T0 30
(NCHAR-1R0)

NDEC_= NDEC-1

GO TO 10

GO TO 40
GO T0 10
.)> GO TO &0

~12,-6,0), (MASK=77B)

==
oo
m
oIt

=
o)
—_

GO 10 80
H

————
per}
b o

+ D=ZF

AR AAD A~ BAEAT

E

GO TO 10
VALUE = FLOATCISIGN+*INUM)=*10.0+«NDEC
I =0 % RETURN

1.0E10

P ., NWORD
FORMAT(/ 10X, 10C1H*), +ERROR IN DECODING F.P. NUMBER - +,3A10)
IFLAG = 1§  RETURN

VALUE
[FLAG

END

=
~ 1
O

0.0
-1 3

ton

RETURN

DIAGNDSIS OF PROBLEM

A HOLLERITH CONSTANT IS AN OPERAND OF AN ARITHMETIC OPERATOR.
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76/76  OPT=1 FTN 4.8+528 11/06/81

PROGRAM SAMPLE(TAPE10,TAPE1, INPUT, TAPE6O=INPUT,QUTPUT) gﬁngtg

* SAMPLE SAMPLE
THIS PROGRAM RESAMPLES THE OUTPUT FROM DIGDATA INTO REGULAR SAMPLE
[NTERVALS. THE PROGRAM IS PRESET FOR SEISMIC SAMPLE
HORIZONS TO BE RESAMPLED, SAMPLING INTERVAL AND INTERPOLATION SAMPLE
INTERVAL ARE SPECIFIED. SAMPLE

SAMPLE

OPTIONAL CARDS SAMPLE
*STRIPCHART - FOR STRIPCHARTS SAMPLE
*0BSERVATORY - FOR MAGNETOGRAMS gﬁngtg

LABEL - FILE_LABEL OF DATA TO BE RESAMPLED SAMPLE

NEXT - HORIZON TO BE EXTRACTED AND RESAMPLED SAMPLE

TSTART -  TIME OF LEFT HAND END OF DIGITISATION SAMPLE

MUST BE AN lNTEGRAL NUMBER OF THE SAMPLE INTERVAL SAMPLE

TINT - SAMPLING INTERVAL NEEATIVE IF TIME DECREASES TO Sﬁngtg

TGAP - MAXIMUM WIDTH OVER WHICH DATA 1S INTERPOLATED SAMPLE

M - OUTPUT DATA BLOCK SIZE 1E.(2XM) SAMPLE

VSHIFT - ORIGIN SHIFT (OPTIONAL) TO BE ADDED TO DATA VALUE SAMPLE

WIDTH - STRIPCHART PAPER WIDTH gﬁngtg
DIMENSION LABEL(8),NEXT(2),ITEM(3) SAMPLE
COMMON/RECORD/ NAME(3), TBEGIN, TEND,NPOINTS, TDATA(2,1500) SAMPLE
COMMON/LUN/ MTIN,MTOUT,MTSCR, [UNSCR, LUNDOC, LUNSAVE, LUNPLOT SAMPLE
COMMON VALUE(100) SAMPLE
LEVEL 2, VALUE SAMPLE
DATA (ITEM 7HSELSMIC, 10HSTRIPEHART 10HOBSERVATOR) SAMPLE
DATA (MTIN=1), (MTOUT=1 SAMPLE
SAMPLE

DETERHINE TYPE OF DIGITISATION SAMPLE
REWIND MTOUT SAMPLE
ITYPE = 1 SAMPLE
READ 10, LABEL SAMPLE

10 FORMAT(8A10) SAMPLE
IF (LABEL(1).NE.10H*STRIPCHAR) GO TO 30 SAMPLE
ITYPE = 2 SAMPLE
SAMPLE

READ INPUT LABEL - IF EOF TERMINATE PROGRAM SAMPLE

30 READ 10, LABEL SAMPLE
IF (EQF(60)) 999,40 SAMPLE
SAMPLE

READ SAMPLING PARAMETERS SAMPLE

40 READ 50,NEXT,TSTART,TINT,TGAP,M, VSHIFT WIDTH SAMPLE
50 FORMAT(2A10,F20.7,2F10.1,110,2F5.1 MARZ5A
IF (EOF(60)) 30,60 SAMPLE
SAMPLE

PRINT SAMPLING INFORMATION SAMPLE

60 REWIND MTIN §  TIMEINT = SECOND(UU) SAMPLE
PRINT 70, TIMEINT, ITEM(ITYPE) NEXT,TSTART, TINT, TGAP,M,VSHIFT,WIDTH SAMPLE

70 FORMAT(1H1,//, 10X, 'EXTRACT'ON AND RESAMPLING OF RECORD DATA - COMM SAMPLE
1 ENCED AT+,F9.3,+ SECS+,/,10X,69(1H-),///,20X, *INPUT DATA TYPE - * SAMPLE

2 ,A10,///,20X, *RECORDS TO BE EXTRACTED LABELLED * .1H*,2A10,1Hx,  MAR26A

3 7/1,20%,+STARTING TIME OF OUTPUT FILE - » FZO 7, MARZ6A

4 //,20%,*DATA SAMPLING INTERVAL WILL BE - +,F6.1,+ MINUTES+, SAMPLE

S //,20X,*MAXIMUM INTERPOLATION INTERVAL - *.F6.1.+ MINUTES+, SAMPLE

14.19.59
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60

65

70

75

80

85

90

95

100

CARD NR.
80

PROGRAM SAMPLE 76/76  0PT=1 FTN 4.8+528 11/06/81 14.19.59

999
1000

6 //,20X,*QUTPUT RECORDS WILL CONTAIN - *,16,* SAMPLES:, SAMPLE 59
7 11,20X,*ORIGIN SHIFT (IF APPLICABLE) - +,F5.0,+ DATA UNITS*,  MAR26A 3
8 //,20X,+CHART WIDTH (I1F APPLICABLE) - *,F5.0,% DATA UNITS#) gﬁﬁgfé 63
CALL LOOKUPCLABEL,MTIN,1,1,NFLAG) SAMPLE 63
IF (NFLAG.EQ.1) CALL ABORT SAMPLE 64
SAMPLE 69

BUFFER IN A BLOCK OF DATA FROM THE DIGDATA FILE SAMPLE 66
KOUNT = 0 § TVALUE = TMINS(TSTART) SAMPLE 67
IF (TINT LT.0.0) TVALUE = TVALUE+TINT SAMPLE 63
BUFFER INCMTIN,1) (NAME(1),TDATA(2,1500)) SAMPLE 69
IF C(UNITCMTINY) 110,160,90 SAMPLE 70
PRINT 100, NAME,TBEGIN, TEND SAMPLE 71
FORMAT (7, 10X, 10¢1H*), 10X, *PARITY ERROR IN - * +3A10,2F15.7) gﬁﬁgtéA 7%
EXTRACT CORRECT HORIZON SAMPLE 74

DO 120 K=1,2 SAMPLE 75
IF (NAME(K).NE.NEXT(K))> GO TO 80 SAMPLE 76
CONTINUE SAMPLE 77
SAMPLE 78

JUMP TO APPROPRIATE ROUTINE TO RESAMPLE DATA AND STORE IN SAMPLE 79

L.C TO AWAIT FURTHER DATA SAMPLE 80

GO TO (130 140) ITYPE SAMPLE 81
CALL INFILL(VALUE,KOUNT,TVALUE,TINT,TGAP,VSHIFT) SAMPLE 82
GO TO 30 ) SAMPLE 83
CALL JUMPER(VALUE,KOUNT,TVALUE, TINT,TGAP,VSHIFT,HIDTH) SAMPLE 84
GO TO &0 SAMPLE 85
SAMPLE 86

AT EOF - FILL LAST BLOCK WITH UNKNOWN DATA SAMPLE 87

1F C(KOUNT/M)+M.EQ.KOUNT) GO TO 180 SAMPLE 88
NCOUNT = (KOUNT/M+1)+*M SAMPLE 89
KOUNT = KOUNT+1 SAMPLE 90
VALUE(KOUNT) = 1.0E10 SAMPLE 91
IF (KOUNT.LT.NCOUNT) GO 7O 170 SAMPLE 92
SAMPLE 93

EXTENDED L ASSIGN LABEL TO RESAMPLED DATA, THEN CHOP DAT SAMPLE 94
INTO BLOEK S[ZES REQUIRED SAMPLE 95
CALL SETMEM(KOUNT+100,2) SAMPLE 96
CALL LABNAME CLABEL ,NEXT) SAMPLE 97
CALL CHOPPER(VALUE,KOUNT,TSTART,TINT,TDATA,M) SAMPLE 98
GO TO 40 SAMPLE 99
SAMPLE 100

TIMEINT = SECONDCUU) ~ $  PRINT 1000, TIMEINT SAMPLE 101
FORMAT(///,10X,10(1H$), 10X, *SAMPLE COMPLETED AT * ,F9.3,* SECS+) SAMPLE 102
SAMPLE 103

END SAMPLE 104

SEVERITY DETAILS DIAGNOSIS OF PROBLEM

I

AN IF STATEMENT MAY BE MORE EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED GO TO STATEMENT.
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SUBROUTINE LABNAME 76/76  0OPT=1 FTN 4.8+528

SUBROUTINE LABNAME (LABEL,NAME)

LABNAME
BU}§U$U820UTINE AUTOMATICALLY ASSIGNS FILE LABELS FOR THE
LABEL IS OF FORM : HORIZON LABEL - INPUT LABEL

LABEL - INPUT LABEL
NAME - HORIZON LABEL

DIMENSION LABEL(8) ,NAME(2),1CARD(8),LCHAR(70) ,NCHAR(23)
COMMON/LUN/ MTIN,MTOUT,MTSCR, LUNSCR, LUNDOC, LUNSAVE, LUNPLOT

DECODE(70,10,LABEL(1)) LCHAR
FORMAT(70R1)

DECODE(20,20,NAME(1))  (NCHARCK),K=1,20)
FORMAT(20R1)

DO 30 Kkk=1,20
= 21Kk

IF {NCHAR(K) .NE.TR ) GO TO 100
CONTINUE
PRINT

40
FORMAT(/, 10X, 10¢1H-),10X, *+BLANK RECORD NAME DETECTED®*)
CALL ABORT

NCHAR(K+1) = NCHAR(K+3) = 1R

NCHAR(K+2) = 1R-

NSTOP = k+3 § LSTOP = 70-NSTOP

ENCODE(70,10, ICARD(1)) (NCHAR(K),k=1,NSTOP), (LCHAR(K) ,k=1,L5TOP)

CALL TODAY(iCARD(8))

o c? OUT(MTOUT, 1) (ICARD(1),1CARD(8))
iF (UN T(MTOUT)) 130,110,110
PRINT .20, ICARD
FORMAT(/.10X,10(1H*),10X,'PARITY IN LABEL =, 1H+,8A10, 1H+)
ir?INT 40, 1CARD
FORKAT(//,10X,+0UTPUT OF FILE LABELLED +,1H+,8A10,1Hs)

RETURN
END

11/06/81
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SUBROUTINE JUMPFIX 76/76  OPT=1

Conn
Cox
Cras
Cwr
Cax

Nea =2
oo [W, 1N

30
40

50

90

9%
100

110, TSH
110 FORMAT(/,30X, *LEVEL g [FT EOMSLETED AT TIME = =«

SUBROUTINE JUMPFIX(KOUNT ,WIDTH)
JUMPF 1X

FIXES ERRORS IN STRIPCHART WIDTH
KOUNT - DATA BLOCK NO
WIDTH - STRIPCHART WIDTH

COMMON/REEORD/NAME(3) TBEGIN, ILND NPOINTS, DATA(Z 15003
DATACUNKHOWN=1.0E10), (DUBTOUS= 1.0£9), (IFLAG=0

[FCKOUNT.NE.O) GO TO 5
BAD=WIDTH+0.5
VNEXT=DATA(Z,1)

DO 100 J=1,NPOINTS
[F(DATA(2,J).GT.DUBIOUSIGO TO 100
TEST=VNEXT-DATA(Z, J)

[FCABS(TEST),LT.BAD)GO TC 90
[FLAG=1FLAG*1
[FCTBEGIN.GT.1000) GO TO 12
TSHIFT=TSURVEY(DATA(1,d))

GO TO 15

TSHIFT=DATA(1, J)+1.0E-4
IF(TEST) 30,10.%0

[FCIFLAG.EQ.1) PRINT 20,TSHIF XT,DATA(

T,VNE 2,J
FORMAT(/,10X,10(1H-),10X,'IHPOS§éBLE CONDI ;g AT TIME = »,

1E10.7,5%, +VALUES CONCERNED =
GO TO 95

IFCIFLAG.EQ.1) PRINT 40,TSHIFT, VNEXT,DATA(Z, J?

2,2X,F8

FORMAT(/, 10X, 10¢1H-), 10X, *SHIFT LEVEL DOWN AT TIME = «,F10.7,5X,

1+VALUES CONCERNED = .,F8.2,2X,F8.2)
DATA(2, J)=DATA(2,J)-WIDT §
GO T0 95

TFCIFLAG.EQ. 1) PRINT 60,7SHIFT, VNEXT,DATA(Z, J)

FORMAT(/, 10X, 10¢1H-) , 10X, *SHIFT LEVEL UP AT TIME = » ,F10.7,5X,

1+VALUES CONCERNED = + ,F8.2,2X,F8.2)
DATA(2, JY=DATA(Z, J) +WIDTH
GO T0 95

[FCIFLAG.NE.O) PRINT [FT,VNEXT

1E10.7, 5%, FINAL VALU
VNEXT_DATA(Z H

CONT INUE

RETURN

END

FTN 4.8+528
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SUBROUTINE JUMPER 76/76  OPT=1

330

C»

360

370

380 OT =

390
400

FTN 4.8+528
SUBROUTINE JUMPERCVALUE,KOUNT, TVALUE, TOELTA, TGAP,VSHIFT,WIDTH)

JUMPER
THIS SUBROUTINE RESAMPLES DIGITISED STRIPCHART DATA

VALUE - ARRAY EONTAIN[NG HORIZON DATA TO BE RESAMPLED
T DATA BLOCK NUMBER

TIME FOR NHICH A RESAMPLED VALUE 1S REQUIRED

SAMPL ING INTERVAL

MAXIMUM INTERPOLATION INTERVAL IN MINUTES

ORIGIN SHIFT (OPTIONAL) TO BE ADDED TO DATA VALUES
WIDTH - STRIPCHART PAPER WIDTH

ODIMENSION VALUE(100)

COMMON/REEOPD/ NAME(3),TBEGIN, TEND,NPOINTS, TDATA(2,1500)
LEVEL 2, VALLE
DATA (JNKNOHN 1.0610)

[F (KOUNT.GT.0) GO TO 330
TLAST = TVALUE

VLAST = TDATA(Z,1)

NMAX = 0

—
je
m
—
—
>

e

CALL JUMPEIXCKOUNT,WIDTH)

DO 400 J=1, NPO[NTS
TNEXT = TDATAQI $_ VNEXT = TDATA(2,)
[F (ABS(TNEXT- TLAST) LT.TGAP) GO TO 370

RESAMPLING LOGIC FOR LARGE GAPS |E DATA 1S UNKNOWN
IF_(TBEGIN.GT.1000.0) GO TO 335
EBT?ST 7TSURVEY(TLAST) $  TSTOP = TSURVEY(TNEXT)

33
TSTART = (LAST*1.0E-4 %  TSTOP = TDATA(1,J)+1.0E-4
PRINT 340, TSTART,TSTOP
FORMAT(/,10X,10(1H-), 10X, *DATA GAP BETWEEN + LF15.6,¢ AND +,F15.6)
IF (TVALUE.GT. TNEXT) GO TO 390
KOUNT = KOUNT+1 $  IF (KOUNT.LT.NMAX) GO TO 360
NMAX = NMAX+¢360 % CALL SETMEM(NMAX+100,2)
XGL¥E(§QUNT) UNKNOWN  §  TVALUE = TVALUE+TDELTA

NORMAL RESAMPLING LOGIC
[F (TVALUE.GT.TNEXT) GO TO 390
KOUNT - KDUNT+1 $ IF (KQUNT.LT.NMAX) GO TO 380
NMAX = NMAX+360 $  CALL SETMEM(NMAX+100,2)
TNEXT-TLAST § IF (ABS(DT).LT 1.0E-8) DT = 1.0E-8&:TDELTA
=EACTN = (TVALUE-TLAST)/DT
VALUE (KOUNT) = VLAST+ERACTN* (VNEXT-VLAST) +VSHIFT
TVALUE = TVALUE+TDELTA § GO T0 370

TLAST = TNEXT §  VLAST = VNEXT
CONTINUE

RETURN
END
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SUBROUTINE CHOPPER 76/76  OPT=1

100
110

210

220

500

300
310

320

400

SUBROUTINE CHOPPER(VALUE,KQUNT,TSTART, TINT,STORE,M)

CHOPPER
THIS SUBROUTINE CHOPS THE RESAMPLED DATA INTO THE BLOCK SIZE

SPECIFIED BY THE USER

VALUE - ARRAY CONTAINING HORIZON DATA TO BE RESAMPLED
KQUNT - DATA BLOCK NUMBER

TSTART - TIME OF START OF RESAMPLING

TINT - SAMPLING INTERVAL

STORE - QUTPUT ARRAY FOR RESAMPLED DATA

OUTPUT DATA BLOCK SIZE IE. (2XM)

DIMENSION VALUE(100),STORE(2,i1)
COMMON/LUN/ MTIN,MTOUT, MTSCR, LUNSCR LUNDOC, LUNSAVE, LUNPLOT
LEVEL 2, VALUE

TVALUE = THINQ(TSTART)

IF (TINT.LT.0.0) GO 70 100

N=1 $ NSTEP = +1 § GG TO 110
N = KOUNT § NSTEP = -1

TVALUE = TVALUE+KOUNT*TINT

TDELTA = ABSCTINTY $ ISTART = 0

D0 320 K=1,KOUNT,M

DO 220 J=1,M
TNEXT = TSURVEY(TVALUE)

STORE(1,J) = TNEXT
STORE(Z,J) = VALUE(N)

= N+NSTEP  §  TVALUE = TVALUE+TDELTA
1F (ISTART.EQ.1) GO TO 220
TLAST = TNEXT §  ISTART = 1
CONTINUE

PRINT 500,STORE(1,1), STORE(Z D]
FORMAT(10X,F20.7,£10'2

BUFFER QUT(MTQUT, 1) (STORE(1,1),STORE(2,M))

IF (UNIT(MTOUT)) 320,300,300

PRINT 310,STORE(1,1)

FORMAT(/,10X,10(1Ht),10X,'PARITY ERROR IN RECORD STARTING +,F15.7)

CONTINUE

ENDFILE MTOUT
PRINT 400, TLAST,
FORMAT(/, 20X, 'DATA INTERVAL SAMPLED IS *,F15.7,* T0*,F15.7)

RETURN
END

FTN 4.8+528 11/06/81

CHOPPER
CHOPPER
CHOPPER
CHOPPER
CHOPPER
CHOPPER
CHOPPER
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SUBROUTINE INFILL

76

176

OPT=1

FTN 4.8+528 11/06/81 14.19.59 PAGE 1
1 SUBROUTINE INFILL(VALUE,KOUNT,TVALUE, TDELTA, TGARP,VSHIFT) }Ngitk %
Crax INFILL INFILL 4
Cax THIS SUBROUTINE RESAMPLES DIGITISED SEISMIC HOR1ZONS INFILL 5
5 Cxx NOTE - FLAGS ARE EXTRACTED FIRST. DATA RESAMPLED AND THEN INFILL 6
Cxx FLAGS ARE ADDED BACK ONTO DATA }Sg%tt g
Cx VALUE - ARRAY CONTAINING HORIZON DATA TO BE RESAMPLED INFILL 9
C+ KOUNT - DATA BLOCK NUMBER INFILL 10
10 Cx TVALUE - TIME FOR WHICH A RESAMPLED VALUE 1S REQUIRED INFILL 1M
Cr TDELTA - SAMPLING INTERVAL INFILL 12
Cx TGAP - MAXIMUM INTERPOLATION INTERVAL IN MINUTES INFILL 13
Cx VSHIFT - ORIGIN SHIFT C(OPTIONAL) TO BE ADDED TO DATA VALUES }ﬁ;{kt 1%
15 DIMENSION VALUE(100) INFILL 16
COMMON/RECORD/ NAME(3)>,TBEGIN, TEND,NPOINTS, TDATA(Z,1500) INFILL 17
LEVEL 2, VALUE INFILL 18
DATA (UNKNOWN=1.0E10) INFILL 19
INFILL 20
20 [F (KOUNT.GT.0) GO TO 10 }Ng}tt %;
Cx PRESET INITIAL PARAMETERS TO ALLOW AUTOMATIC INTERPOLATION INFILL 23
Cx AT START INFILL 24
NMAX =0 % SET = 1 INFILL 25
25 TLAST = TVALUE  $  VLAST = AMOD(TDATA(2,1),1.0E5) INTILL 26
[FLAG = TDATA(2,1)+«1.0E-5 $ VFLAG = IFLAGx1.0ES INFILL 27
[F C(ABS(TNEXT-TLAST).LT.TGAP) GO TO 10 INFILL 28
IFLAG = 100000 $ VFLAG = UNKNOWN }Ng}tt %8
30 10 DO 300 J=1,NPOINTS INFILL 31
TNEXT = TDATAC1,J) $  VNEXT = AMOD(TDATA(2,J),1.0E5) INFILL 32
IF CABS(TNEXT-TLAST).LT.TGAP) GO TG 200 INFILL 33
TSTART = TSURVEY(TLAST) $ TSTOP = TSURVEY(TNEXT) INFILL 35
60 PRINT 100, TSTART,TSTOP INFILL 38
35 100 FORMAT(/,10X,10¢1H-),10X, «*DATA GAP BETWEEN +,F15.7, AND #,F15.7) Tﬁ§¥tﬁA 3
4
Cx RESAMPLING LOGIC FOR LARGE GAPS IE DATA 1S UNKNOWN INFILL 41
110 IF (TDELTA) 120,130,130 INFILL 42
120 IF (TVALUE.GT.TNEXT) 140,290 INFILL 43
40 130 IF (TVALUE.LT.TNEXT) 140,290 INFILL L4
140 KOUNT = KOUNT+1 $ IF (KOUNT.LT.NMAX) GO TO 150 INFILL 45
NMAX = NMAX+360 §$  CALL SETMEM(NMAX+100,2) INFILL 46
150 PRESET = UNKNOWN § IF (IABS(IFLAG-6).LT.2) PRESET = VFLAG INFILL 47
VALUECKOUNT) = PRESET §  TVALUE = TVALUE+TDELTA INFILL 48
45 [SET =1 $ GO 70 110 INFILL 49
INFILL 50
Cx NORMAL RESAMPLING LOGIC INFILL 51
200 IF (TDELTAY 210,220,220 INFILL 52
210 IF (TVALUE.GT.TNEXT) 230,290 INFILL 53
50 220 IF (TVALUE.LT.TNEXT) 230,290 INFILL 54
230 KOUNT = KOUNT+1 $ IF (KOUNT.LT.NMAX) GO TO 240 INFILL 55
NMAX = NMAX+360 § CALL SETMEM(NMAX+100,2) INFILL 56
240 DT = TNEXT-TLAST $ IF (ABS(DT).LT.1.0E-8) DT = 1.0E-8+TDELTA INFILL 57
FRACTN = (TVALUE-TLAST)/DT INFILL 58
55 VALUE(KOUNT) = VLAST+FRACTN* (VNEXT-VLAST)+VFLAG+VSHIFT INFILL 59
TVALUE = TVALUE+TDELTA INFILL 60
ISET =1 $ GO TO 200 INFILL 61




SUBROUTINE INFILL 76/76  0OPT=1 FTN 4.8+528 11/06/81 14.19.59 PAGE 2

INEILL 62

290 TLAST = TNEXT ~§ VLAST = VNEXT INEILL 63

60 IF (ISET.EQ.0) GO TO 300 INFILL 64
ISET = 0 INFILL 65

IFLAG = TDATA(2,J)+1.0E-5 $  VFLAG = IFLAG*1.0E5 INFILL 66

300 CONTINUE INFILL 67

INFILL 68

65 RETURN INFILL 69
INFILL 70

END INFILL 71
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PROGRAM SEGPACK 76/76  OPT=t FTN 4.8+528

Cx

PROGRAM SEGPACK(TAPE10,TAPEY,TAPE20, TAPE21, INPUT, TAPE60O=INPUT,

1 0UTPUT)
*x SEGPACK

* THIS PROGRAM PRODUCES A SEISMIC DATA FILE OF ?TATION NUMBER

* VERSES TWO-WAY TIMES IN STANDARD PHASE3 F

* HOR[ZONS ARE EXTRACTED, ASSIGNED A USER SPEEIFIED HORIZON

* NUMBER AND THEN PACKED IN NUMBER ORDER

LABEL - OUTPUT FILE LABEL

M - BLOCK SIZE OF RESAMPLED DATA
NAME - HORIZON LABEL

NHOR - HORIZON NUMBER

DIMENSION NAME(S) MSINDEX(3000)
COMMON STORE(1

COMMON/ INDEX/ LABEL(S) NSEGS,NSUM,ERRSUM(1
1_INDEX(8,200) ,STNSUM(200),57(3,200) , NERROR
EOHMON/SEGMENT/SEGMENT(&) NSTNS, T(3),ERROR
COMMON/SEGPACK/ NLIST,LIST(300) . 1TEM{300),
COMMON/LUN/ MTIN,MTOUT,MTSCR, LUNSCR, LUNDOC
DATA (MTIN=1),(MTOUT=10), (MTSCR=20), (LUNSC

READ 10, LABEL,M
10 FORMAT(8A10,/,110)
TIMEINT = SECOND(UU) $ PRINT 30, TIMEINT

1,
(11,200
(1)
TIME
,LUN
R=21

0
. STNDATA(12,1440)
(300), TEND(300)
SAVE, (UNP LOT

), (URKNOMWN=1

L0E10)

11706/ 81

SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK

S
30 FORMAT(1H1,/,10X,*TRANSFER OF SEISMIC HORIZON FILE§ TO MASS STORAG gEGPACK

1€ - COMMENCED AT+,F9.3, SECS*,/,10X,81C1H-),/

OPEN MASS STORAGE SCRATCH REGION
CALL OPENMSCLUNSCR,MSINDEX,3000,0)

REA% HORI 20N NQME AND NUMBER - LOCATE AND PRINT MESSAGE

M =
CALL SETMEE(%OEF(STORE(I))*LM*IOO N

120
120 CALL LOOKUP(NAME,MTIN,1,1,NFLAG)
[F (NFLAG.EQ.1) ' CALL ABORT

NLIST = NLIST*1
LISTCNLIST) = NHOR
ITEMCNLIST) = NRECORD+1

BUFFER IN DATA - WRITE TO MASS STORAGE
[FEQOF = KOUN 0
200 KOUNT = KOUNT*‘I $ _ NRECORD = NRECORD+1
BUFFER IN(MTIN,1) (STORE(1),STORE(LM))
IF (ONITCMTIND) 240,230,210
210 PRINT 220, KOUNT,STOREC1) $ GO TO 2
220 FORMAT(/,10X,10C1Hx), 10X, *PARITY ERROR IN BLOCK+, 16,
1 % STARTING AT TIME F13 6)
230 1FEQOF = $  STOREC1) = UNKNOWN

240 CALL WRITMS(LUNSCR,STORE(1),2+M,NRECORD)
TF (KOUNT.EQ.1) TIMECNLIST} = $TORE(1)

SEGPACK
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PROGRAM SEGPACK 76/76  OPT=1 FTN 4.8+528 11/06/81

TENDCNLIST) = STORE(LM-1)
IFCIFEOF.EQ.0) GO TO 200

PRINT 250, NHOR,KQUNT
250 FORMAT(],20X, *SEISMIC HORIZON CODE [S»,16,* - NUMBER OF RECO
1EBST8A¥58* 16,17 ,10X,80C1H-)

300 PRINT 310, NRECORD
310 FORMAT(//,10X,10(1H$),10X, +TOTAL NUMBER OF BLOCKS SAVED%,16)

Cx CALL SEGSE[S TO SORT AND PACK DATA
CALL SEGSEIS(STORE,M)

TIMEINT = SECONDCUU) $  PRINT 1000, TIMEINT
1000 FORMAT(//,10X,10C1HS), 10X, +END OF SEGPACK AT +,F9.3,* SECSs+)

END

SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK
SEGPACK

SEGPACK
SEGPACK
SEGPACK
SEGPACK
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SUBROUTINE SEGSEIS 76/76  OPT=1 FTN 4.8+528

SUBROUTINE SEGSEIS(STORE,M)

Crwn SEGSELS

Cex THIS ROUTINE PACKS THE SEVERAL SEISMIC HORIZON FILES KEPT ON
Crx MASS STORAGE INTO A MULTI-CHANNEL QUTPUT FILE IN SEQUENTIAL

Cxx TIME ORDER. THE NEXT RECORD FROM EACH FILE 1S INSPECTED TO

Cxx FIND THAT WITH THE EARLIEST STARTING TIME. SHOULD MORE THAN
Cex ONE FILE HAVE A RECORD WITH THE SAME START TIME, THE

Cer INFORMATION IS MERGED

Crx STORE - ARRAY FOR WORK SPACE

Cox M - BLOCK SIZE OF RESAMPLED DATA

DIMENSION STORE(2,M),DAY(3)

COMMON/SEGPACK/ NLIST,LIST(300),1TEM(300),TIME(300),TEND(300)
COMMON/LLIN/ MTIN,MTOUT,MTSCR, LUNSCR, LUNDOC, LUNSAVE, LUNPLOT
COMMON/ INDEX/ LABEL(8) ,NSEGS, NSUM, ERRSUM( 117,
1 INDEX(&,200),STNSUM(200),5T(3,200),NERROR(11,200)
COWMON/SEGMENT/SEGMENT(&) NSTNS,T(3),ERROR(11) STNDATA(12 1440)
DATA (DUBIOUS=1.0E9), (FIVESEC=5.0E-83, (DAY=100.0,1000. 01
Cx CALL SORTER TO SORT HORIZONS INTO NUMBER ORDER
CALL ARRANGE(LIST,300,4,1,1,NLIST)
Cx FIND EARLIEST REEORD FOR STARTING UP PROCEDURE
CALL TODAY(LABE L&)
PRINT 20,LAB

20 FORMAT (10T, /,10X *PACKING OF SEISMIC DATA INTO SURVEY DATA FILE»,
1./,10X, 55( H=),/7,10X,+0UTPUT FILE LABELLED +,1Ht,8A10, 1H+)
TMIN ='DUBIOUS
DO 400 Kk=1,NLIST

CALL READMSC(LUNSCR,TIME(K),1,1TEM(K))
TMIN = AMINTCTMIN, TIME(K))
PRINT 390, K,LIST(K),TIME(K), TEND(K)
390 FORMAT(/,10X,2110,2(5X,F13.7) )
400 CONTINUE
Cx 1TYP EET ¥YPE FLAG FOR CORRECT MULTIPLIER TO OBTAIN DAYS

IF (TMIN.GT.20.0) ITYPE = 2
[F (TMIN.GT.1000.0) ITYPE
LASTDAY = TMIN+DAY(ITYPE) + 0 00005

Cx SEARCH REMAINING RECORDS FOR THAT WITH EARLIEST START TIME
Cx IF NO VALID TIMES - ALL RECORDS HAVE THEN BEEN PROCESSED
410 KMIN = 0§ = DUBIOUS

M
D0 420 K= 1,NLIST
[F (TIME(K).GT.TM
KMIN = K ™
420 CONTINUE

IF (KMIN.EG.0) GO TO 600

Cx IF START OF NEWDAY,OUTPUT PREVIQUS DAY'S DATA
NEWDAY = TIMECKMIN)*DAYCITYPE) + 0.00005
IF (NEWDAY.NE.LASTDAY) GO TO 500
IF (NSTNS+M.LE.1440) GO TO 520

N =
IN- FIVESEC) GO TO 420
IN = TIME(K)

11/06/81
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SUBROUTINE SEGSEIS 76/76  0PT=1 FTN 4.8+528 11/06/81 14.20.15 PAGE 2

500 CALL SEGNAME(1,LABEL) APROGA 1

CALL INDEXER(MTSCR) SEGSEIS 60

60 LASTDAY = NEWDAY SEGSEIS 61
SEGSEIS 62

C* CHECK FOR RECORDS WITH CORRECT STARTING TIME SEGSEIS 63

IF FOUND RETRIEVE FROM MASS STORAGE AND PACK INTO OUTPUT SUBRE SEGSEIS 64

520 NCHAN = SEGSELS 65

65 D0 530 K KMIN,N SEGSEIS 66
IF (TIME(K).GT, THIN*FIVESEC) GO TO 530 SEGSEIS 67

NCHAN = NCHAN+1 SEGSEIS 68

CALL READMS(LUNSCR,STORE(1),2+M, ITEM(K)) SEGSEIS 69

CALL STNPAEK(NCHAN STORE STNDATAC1,NSTNS+1),H, L 1ST(K}) SEGSELS 70

70 ITEM(K) = ITEM(K SEGSEIS 71
CALL READMS(LUNSER TIME(K), 1, ITEM(K)) SEGSEIS 72

530 CONTINUE SEGSEIS 73

SEGSEIS 74

C+ CALL STNSEIS TO CHECK DATA FOR SPECIAL FLAGS SEGSEIS 75

75 CALL STNSEIS(STNDATAC1,NSTNS+1),M) SEGSEIS 76
SEGSEIS 77

NSTNS = NSTNS*M SEGSEIS 78

GO TO 4 SEGSEIS 79

SEGSEIS 30

&0 Cx OUTPUT LAST DATA BLOCK, THEN PRODUCE QUTPUT FILE SEGSEIS 81
600 CALL SEGNAME(1,LABEL) APRO6A 2

CALL INDEXER(MTSCR) SEGSEIS 83

CALL OUTAPE(MTOUT) SEGSEILS 84

SEGSE!S 89

85 RETURN SEGSEIS 86
SEGSEIS .74

END SEGSEIS 88




SUBROUTINE STNSEIS 76/76  0OPT=1 FTN 4.8+528 11/06/81 14.20.15 PAGE 1

1 SUBROUTINE STNSEIS(STNDATA,M) STNSEIS 2
STNSEIS 3

Crwx STNSEIS STNSEIS 4

Crx THIS ROUTINE CHECKS THROUGH A SEISMIC DATA RECORD FOR SPECIAL STNSEIS 5

5 Crr FLAGS AND TF FOUND INSERTS APPROPRIATE TIME VALUES IN THESE STNSEIS 6
Crx SLOTS STNSEIS 7

Cr IT ALSO CHECKS FOR DUPLICATE SEISMIC HORIZONS STNSEIS 8

Cur STNDATA - ARRAY CONTAINING DATA TO BE CHECKED STNSEIS 9

Cxx M - BLOCK LENGTH OF ARRAY STNSEIS 10

10 STNSEIS 1
DIMENSION STNDATA(12,M) STNSELS 12

DATA (IEROD = 5),(lOUTCR = 6),(1BASE = 7) STNSEILS 13

DATA (DUBIOUS = 1.0E9), (UNKNOWN=1.0E10) STNSEILS 14

STNSEIS 15

15 IERROR = 0 STNSEIS 16
STNSEIS 17

00 100 J=1,M STNSEIS 18

STNSEIS 19

Cx CHECK FOR DUPLICATE HORIZONS STNSEIS 20

20 LASCHAN = (STNDATA(4 J)+0.5)*1.0E-6 STNSEIS 21
DO 280 1=5,1 SINSEIS 22

IF (STNDATA(I, J) GT.DUBIOUS) GO _TO 10 STNSEIS 23

NEXCHAN = (STNDATA({,J)+0.5)+1.0E-6 STNSEIS 24

IF (NEXCHAN GT.LASCHAN) G0 T0 240 STNSEIS 25

25 D0 220 1,1 STNSEIS 26
STNDATA(K N STNDATACK+1,J) STNSEIS 27

220 CONTINUE STNSEIS 28
STNDATAC12,J) = UNKNONN STNSEIS 29

IERROR = [ERROR + 1 STNSEIS 30

30 240 LASCHAN = NEXCHAN STNSEIS 31
280 CONTINUE STNSEIS 32

STNSEILS 33

Cx CHECK FOR ERODED OR BASEMENT FLAGS - IF FOUND INSERT TOP VALUE STNSEIS 34

10 TLAST = AMOD(STNDATA(4,J),1.0E5) STNSEIS 35

35 DO 40_ 1=5,12 STNSEIS 36
IF (STNDATA(I, J>.GT.DUBIOUS) GO TO 50 STNSEIS 37

IDATA = (STNDATACI,J)+0.5)¢1.0E-5 SINSEIS 38

IFLAG = MOD(IDATA,10) STNSEIS 39

IF (IFLAG.EQ. IEROD.OR. IFLAG.EQ. IBASE) GO TO 20 STNSEIS 40

40 TLAST = STNDATA(IL,J) - IDATA+1.0 STNSEIS 41
GO TQ_40 STNSEILS 42

20 STNDATA(I,J) = IDATA«1.0ES + TLAST STNSEIS 43

40 CONTINUE STNSEIS 44

STNSEIS 49

45 Cx CHECK_FOR OUTCROP FLAG - IF FOUND INSERT BOTTOM VALUE STNSEIS 46
50 TLAST = STNDATAC12,)) STNSEIS 47

DO 80 11=4,11 STNSEILS 48

1 = 15-11 STNSEIS 49

IF (STNDATACI,J).GT.DUBIOUS) GO TO 80 STNSEIS 50

50 IDATA = (STNDATA(I, J)+0.5)+1.0E-5 STNSEILS 51
IFLAG = MOD(IDATA, 10 STNSEIS 52

IF (IFLAG.EG.IOUTCR) GO TO 60 STNSEIS 53

TLAST = STNDATACI,J) - I1DATA+1.0ES STNSEIS 54

0 80 STNSEIS 55

55 60 STNDATA(I J) = IDATA+1.0ES + TLAST STNSEIS 56
80 CONTINU STNSEIS 57

STNSEIS 58

MO4
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100 CONTINUE g%“gg{g 28

60 C+ IF_ANY DUPL ICATE HORIZONS FOUND WITHIN BLOCK PRINT MESSAGE STNSEIS 61
[F C(IERROR.GT.0) PRINT 110, STNDATA(1,1),IERR STNSEIS 62

110 FORMAT(/ 10X, 10C1H*), 10X, *DUPL I CATE VALUES IN DATA BLOCK AT «, STNSEIS 63

F13.7,+ - TOTAL NUMBER +,110) STNSEIS 64

STNSEiS 65

65 RETURN STNSEILS 66
STNSEIS 67

END STNSEIS 68
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TINE STNPACK 76/76  OPT=1

10
20

SUBROUTINE STNPACK(NCHAN,STORE, STNDATA,M, NHOR)
STNPACK

THIS ROUTINE PACKS EACH INPUT VALUE FROM A SEISMIC HORIZM,
THE[FIRST VACANT COLUMN IN THE OUTPUT RECORD, JNE

FILE INT
RECORD AT A TIME

NCHAN CHANNEL NUMBER
STORE WORK SPACE
STNDATA - QUTPUT ARRAY

M BLOCK SIZE
NHOR HORIZON NUMBER

DIMENSION STORE(2,M),STNDATAC12,M)

COMMON/ INDEX/ LABEL(8),NSEGS,NSUM,ERRSUM(11),

1 INDEX(8,200),STNSUM(200),5T(3,200),NERRORC11,200)
DATA (DUBIOUS=1.0E9), (UNKNOWN=1.0E10)

IF (NCHAN.GT.1> GO TO 100

o

[F FIRST CHANNEL IN OUTPUT SUB-RECORD, TRANSFER TIMES AND SET

DATA VALUES TO UNKNO
DO 20 J=1,M
STNDATA(1 3 = STORECT, )
D0 10 22,1

STNDATA(1,1) = UNKNOWN
CONTINUE
CONTINUE

100 10UT =

190

200

210

0
SHIFT = NHOR+1000000

[F VALID EHA%NEL VALUE, PACK INTQ OUTPUT SUB-RECORD IN FIRST

VACANT COL
DO 200 J=1,
IF (STORE(Z, J) GT.DUBIOUSY GO TO 200

DO 190 1=4,12

1F (STNDATA(I J).LT.DUBIOUS) GO TO 190
STNDATACI,J) = STORE(2,J) » SHIF

GO 7O 200

EONTINUE

[0UT = 10UT+1
CONTINUE

[F (IOUT.GT.0) PRINT 210, NHOR, IOUT,STORE(1,1)
FORMAT(/, 10X, 10(1H-), 10X, HORT 20N+, 16, + HAS+, 15,
1+ EXCESS DATA VALUES IN BLOCK STARTING AT ' F13.6)

RETURN
END

FTN 4.8+528
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PROGRAM MERGPOS 76/76  0PT=1 FTN 4.8+528

Crxw
Cxx
Crx

Cxx
Cs

Cxs
Crx

Cax
Crx

10

20

Cx
Cx

30

60

70
80

Cx

Cx
90

180

1PSB%BG?)MERGPOS(TAPE10,TAPE1,TAPEZ,TAPEZO,1NPUT,TAPE60=INPUT,

MERGPQS

THIS PROGRAM MERGES POSITIONS FROM THE LOCATION FILE PRODUCED
FROM DIGMAP INTO THE SEISMIC DATA FILE PRODUCED FROM DIGDATA,
SAMPLE AND SEGPACK. POSITIONS ARE INTERPOLATED IF NECESSARY.
THE SEISMIC FILE IS THE MASTER FILE. POSITIONS ARE FOUND
ONLY FOR TIMES SPECIFIED ON THIS FILE

TAPE1 - SEISMIC DATA INPUT
TAPE10 - QUTPUT UNIT FOR INDEXER
TAPE2 - POSITION DATA INPUT
TAPELQ0 - SCRATCH UNIT FOR INDEXER

DIMENSION LABSEIS(8),LABPOS(8)

COMMON/INDEX/ LABEL(8),NSEGS,NSUM,ERRSUM(11),

1 INDEX(&,200),STNSUM(200),8T(3,200),NERROR(11,200)

COMMON /SEGMENT 7SEGMENT (8) ,NSTNS, T (33 ,ERRORC115, 5T NDATA(12 1440)
COMMON/LUN/ MTlN MTOUT MTSCR, LUNSCR, LUNDOC,, LUNSAV E NPLOT

DATA (MTIN = 1), (LUNSCR = 2),(MTOUT = 10), (MTSCR =

DATA (NCOUNT = 0

REWIND MTIN $  REWIND LUNSCR
REWIND MTSCR §  REWIND MTOUT

NOPGS = 0

READ 10, LABEL

FORMAT (8A10)

CALL TODAY(LABEL(S))

PRINT 20,

FORMAT (141, // 10X *CREATION OF SEISMIC PRINCIPAL FACTS FILE ¢,
17,10X,401H-3, /77, 10X, *OUTPUT FILE LABELLED ,1H+,8A10,1H*

READ SEISMIC AND POSITION LABELS
LOCATE FILES - IF NOT FOUND ABORT JOB

READ 10, LABSEIS, LABPO

IF (EQF(60)) 9003

CALL LOOKUP(LABSEIS MTIN,1,1,NFLAG)

[F (NFLAG.EQ.1) CALL ABORT

CALL LOOKUP(LABPOS LUNSCR, 1,1, NFLAG)

[F (NFLAG.EG.1) CALL ABORT’

UFFER IN SE HENT OF SEISMIC DATA

BUFFER INCMTIN, 1) (SEGMENT(1) STNDATA(12,1440))

IF (UNIT(MTIN)) 90,900,

PRINT 80, SEGMENT

FORMAT(/ 10X, 10C1H+*), 10X, *PARITY ERROR IN ,1H+,8A10, 1Hx)

LOOP THROUGH SEISMIC FILE CALL STNPOS TO FIND POSITION
[F NO POSITIONS JUMP L
[F (NOP0S.GT.0) GO 10 210
D0 200 J=1,NSTNS
IF (STNDATA(1,1).GT.1000.0) GO TO 180
CALL STNSOS(STNDATA(1 .J),STNDATA(2,J),STNDATA(3, J),NOPOS, NCOUNT)

GO TO 20
CALL SHOTPOS(STNDATA(1,J),STNDATA(2,J),STNDATA(3, J),NOPOS, NCOUNT)
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200 CONTINUE MERGPOS 59

MERGPOS 60

60 C CALL INDEXER TO SAVE DATA BLOCK MERGPOS 61
210 CALL INDEXER(MTSCR) MERGPOS 62

GO T0 60 MERGPOS 63

MERGPOS 64

Cx AT END OF SEISMIC DATA, QUTPUT PRINCIPAL FACTS FILE MERGPOS 65

65 900 CALL OUTAPE(MTOUT) ‘ERGPOS 66
PRINT 910, NCOUNT MC-RGPOS 67

910 FORMAT(10X,10C1HS), 10X, *POSITIONS MERGED INTO SEISMIC DATA FILE«, MEhGPOS 68

117,30, +A TOTAL DE+,15,+ POSITIONS NOT F *) MERGIS 69

END MERGPOS 70

FO05
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50

1 SUBROUTINE STNPOSCSTNNUM,RLAT,RLONG,NOPOS,NCOUNT) g%“ggg %
Crn STNPOS STNPOS 4
Crr THIS ROUTINE READS A LOCATION DATA FILE AND RETURNS A PQSITION STNPOS b
5 Cxx FOR A SPECIFIED STATION NUMBER g}”ggg 9
Cx STNNUM - STATION NUMBER FOR WHICH POSITION 1S REQUIRED STNPOS &
Cxx RLAT - LATITUDE OF STNNUM (RETURNED) STNROS 9
Crx RLONG - LONGITUDE OF STNNUM (RETURNED) STNPOS 10
10 Crx NOPOS - FLAG TO INDICATE END OF POSITION FILE (=1 AT END) g%uggg };
COMMON/STNPOS/ SEGMENT(8),NSTNS,T(3),ERROR(11),STNDATA(12, 1440) STNPOS 13
COMHON/LUN/ MTIN, MTDUT MTSCR LUNSCR, LLNDOC, LUNSAVE LUNPLOT STNPOS 14
(NBUF = 0),(FIVESEC = 0.08), CURKNOWN = 1.0E10 STNPOS 15
15 DATA (NPRINT=0) STNPOS 16
STNPOS 17
TIME = TMINS(STNNUM) STNPOS 18
STNPOS 19
{F (NBUF.GT.0)> GO TO 100 STNPOS 20
20 XNEXT = YNEXT = TNEXT = 0.0 gggggs 21
C+ SET TIME ENTERPOLATION LIMIT DEC19 2
TINTRPL = 720.0 DEC19 3
STNPOS 26
25 Cx BUFFER IN BLOCK OF POSITION DATA, SET POSITIONS AND TIMES FOR STNPOS 27
Cx LAST AND NEXT VALUES STNPOS 28
10 BUFFER INCLUNSCR,1) (SEGMENT(1),STNDATA(12,1440)) STNPOS 29
1F (UNIT(LUNSER)) 50,900,30 STNPQS 30
30 PRINT 40, SEGMENT STNPOS 3
30 40 FORMAT(/,10X,10(1H),10X, *PARITY ERROR IN *, THx,8A10,1HY) STNPOS 32
50 NBUF =0 $ GO 7O 110 STNPOS 33
STNPOS 34
Ce LOOP THRQUGH POSITION FILE UNTIL REQUIRED TIME IS STRADDLED STNPOS 35
Cx BY LAST AND NEXT VALUES - THEN JUMP TO INTERPOLATE VALUES STNPQS 36
39 100 IF (TIME.LT.TNEXT+FIVESEC ) GO TO 120 STNPOS 37
[F (NBUF.GE.NSTNS) GO TO 10 STNPOS 38
110 NBUF = NBUF+1 STNPOS 39
XLAST = XNEXT §  XNEXT = STNDATA(2,NBUF) STNPOS 4
YLAST = YNEXT §  YNEXT = STNDATA(3,NBUF) STNPOS 41
40 TLAST = TNEXT §  TNEXT = THINS(STNDATA(1 NBUF)) STNPOS 42
DX = XNEXT - XLAST $ DY = YNEXT - YLAST STNPOS 43
DT = TNEXT-TLAST $ IF (ABS(DT).LT. 1 OE-8) DT = 1.0E-8 STNPOS 44
COEFFX = DX/DT &  COEFFY = DY/DT STNPQOS 45
GO TO 100 STNPOS 46
45 STNPOS 47
C* INTERPOLATE LATITUDE AND LONGXTUDE IF LAST AND NEXT WITHIN STNPOS 48
Cx TINTRPL_MINUTES OF EAC STNPOS 49
120 TFCTNEXT - TLAST.LT. TINTRPL) GO TO 800 STNPOS 50
IF (TIME.GT.TNEXT-FIVESEC) GO TO 800 g¥”ggg g;
Cx RETURN POSITIONS AS UNKNOWN IF INTERPOLATION TIME TOD GREAT STNPOS 53

STNEXT=TSURVEY(TNEXT) $ IF(NPRINT.EG.0) PRINT 130,STNNUM,STNEXT STNPOS 54
130 ﬁgRTA;(// ,30X, +POSITION BREAK BETHEEN ¢,F10.7,* AND'*,F10.7,//) STNPOS 55

STNPOS 56

55 RLAT = RLONG = UNKNONN STNPQS 57
NCOUNT = NCOUNT + 1 STNPOS 58

RETURN STNPOS 59

GO5
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STNPOS 60

Cx INTERPOLATE LATITUDE AND LONGITUDE, IF LAST AND NEXT WITHIN STNPOS 61

60 Cx TINTRPL MINUTES OF EACH O STNPOS 62
800 FRACTN = (TIME - TLAST) STNPOS 63

RLAT = XLAST + FRACTN+COEFFX STNPOS 64

RLONG = YLAST + FRACTNxCOEFFY STNPOS 65

NPRINT=0 STNPOS 66

65 STNPQOS 67
RETURN STNPQOS 68

STNPOS 69

Cx PRINT MESSAGE AND RETURN NOPOS €Q 1 IF END OF POSITION FILE STNPOS 70

Cx REACHED BEFORE END OF SEISMIC DATA STNPOS 71

70 900 PRINT 910, STNNUM STNPOS 72
910 FORMAT(10X,10C(1H#*),10X,*NO MORE POSITIONS ON LOCATION FILE AFTER T STNPOS 73

1IME +,F10.6) STNPOS 74

NOPOS = 1 STNPQS 75

STNPQS 76

75 RETURN STNPQS 77
STNPOS 78

END STNPOS 79
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Crxx
Cxr
Cxx
Crr
Cax
Cxx
Cax

Cx
Cx
10
30
50
Cx
100

110

120

Cx

Cx
800

Cx
Cx

SUBROUTINE SHOTPOS 76176  0PT=1 FTN 4.8+528

SUBROUTINE SHOTPOS(STNNUM,RLAT,RLONG,NOPQS, NCOUNT)
SHOTPOS

THIS ROUTINE REANS A LOCATION DATA FILE AND RETURNS A POSITION

FOR A SPECIFIED STATION NUMBER

STNNUM - STATION NUMBER FOR WHICH POSITION IS REQUIRED
RLAT - LATITUDE OF STNNUM (RETURNED)

RLONG - LONGITUDE OF STNNUM (RETURNED)

NOPOS - FLAG TO INDICATE END OF POSITION FILE (=1 AT END)

COMMON/STNPQOS/ SEGMENT(&) NSTNS, T(3),ERROR(11),STNDATA(12,1440)
COMMON/LUN/ MTIN, MTOUT, HTSCR LUNSCR, {UNDOC, LUNSAVE LUNPLOT
DATA (NBUF = 0>, (DELTA'= 1.0E-7), (UNKNOWN = 1.0E10)

IF_(NBUF.GT.0> GO 70 100
XNEXT = YNEXT = TNEXT = 0.0

LAST AND NEXT UES
BUFFER IN(LUNSCR, 1) (SEGMENT (1) ,STNDATA(12,1440))
[F (UNITCLUNSCR)S 50, 900,30
PRINT 40, SEGMENT
FORMAT(/, 10X, 10C1H*), 10X, +PARITY ERROR IN «, 1H*, 8A10,1H")
NBUF =0 $ GO TO 110

LOOP THROUGH POSITION FILE UNTIL REQUIRED TIME 1S STRADDLED
BY LAST AND NEXT V. HEN JUMP TO INTERPOLATE VALUES
IE (STNNUM.LT, TNEXT*DELTA) GO T0 120
[F (NBUF.GE.NSTNS) GO TO 10
NBUF = NBUF+1
XLAST = XNEXT &  XNEXT
YLAST = YNEXT §  YNEXT = STNDATA(3,NBUF)
TLAST = TNEXT ~$  TNEXT = STNDATA(1,NBUF)
DX = XNEXT - XLAST $ DY = YNEXT - YLAST
DT = TNEXT-TLAST § IF (ABS(DT).LT.1.0E-8) DT = 1.0E-8
COEFFX = DX/DT &  COEFFY = DY/DT
GO TO 100

F (TNEXT - TLAST.L1.0.5) GO TO 800
F (STNNUM.GT.TNEXT-DELTA) GO TO 200

RETURN POSITIONe AS UNKNOWN TF INTERPOLATION TIME TOO GREAT
RLAT = RLONG = .NRN URN
NCOUNT = NCOUM [ +
RETURN

INTERPOLATE LATITUDE AND LONGITUDE, If LAST AND NEXT WITHIN
500) SHOTPOINTS OF EACH OTHER

FRACTN = (STNNUM - TLAST)

RLAT = XLAST + FRACTN+COEFFX

RLONG = YLAST + FRACTN*COEFFY

RETURN

PRINT MESSAGE AND RETURN NOPOS EQ 1 IF END OF POSITION FILE
REACHED BEFORE END OF SEISMIC DATA

BUFFER IN BLOCK OFEPOSITION DATA, SET POSITIONS AND TIMES FOR

m
w

STNDATA(2,NBUF)
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900 PRINT 910, STNNUM SHOTPOS 59

910 FORMAT(10X,10(1H+),10X,*NO MORE POSITIONS ON LOCATION FILE AFTER T SHOTPOS 60

60 1IME +,F10.6) SHOTPOS 61
NOPOS = 1 SHOTPOS 62

SHOTPOS 63

RETURN SHOTPOS 64

SHOTPOS 65

65 END SHOTPOS 66
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PROGRAM SAMPLOT 76176  OPT=1 FTN 4.8+528

Cx
Cx
Cx
C»
C*
Cx
Cx
Cx
Cx
Cx

rx
*
%
*
*
*
*
*
*
*

PROGRAM SAMPLOT(TAPE99,TAPE1, INPUT, TAPE60=INPUT, OUTPUT)

SAMPLOT

THIS PROGRAM PLOTS DIGITISED PROFILE DATA AFTER IT HAS
PASSED THROUGH PROGRAM °*SAMPLE'. THE TIME OR STATION
NUMBER INTERVAL, HORIZONTAL AND VERTICAL PLOTTING SCALES
AND FRAME SCALE ARE UNDER USER CONTROL. A DECREASING TIME
ORDER 1S INTERPRETED AS A REVERSED PROFILE.

MULTIPLE PLOTS ARE POSSIBLE, BUT CARE MUST BE TAKEN WHEN
PLOTTING STRIP-CHART DATA AS DATA CARD STRUCTURE IS
ORIENTED TO SEISMIC SECTION PLOTS.

DIMENSION LABEL(8),[BUF(64)
COMMON/LUN/ MTIN,MTOUT, MTSER LUNSCR, LUNDOC LUNSAVE, LUNPLOT
DATACLUNPLOT=99), C IBLANK=1H 3, (MT N1

REWIND MTIN
CALL PLOTSCIBUF,64,LUNPLOT)
CALL PLOTBLK(0.0,10.0,-3,10HSEISMIC OR)

READ 20, TSTART,TSTOP, XSCALE YSCALE,V0,VMAX,VSCALE ,NDEC
FORMAT(2F10.7,5F10.2,110
IF (EQF(60)) 100,30

30 XSCALE = ABS(XSCALE) $ IF (TSTART.GT.TSTOP) XSCALE = -ABS(XSCALE)

[F (VMAX.LT.1.0E-6) VMAX = 10000.0
IF (VSCALE.LT.1.0E-6) VSCALE = 1000.0
IF (NDEC.EQ.0) NDEC = 6
TIMEINT = SECONOCUU)
PRINT 40, TIMExNT TSTART, TSTOP,NDEC, VO, VMAX, VSCALE ,XSCALE, YSCALE

40 FORMATC(1H1, 10X +EDIT PLOT OF ‘RE-SAMPLED DATA FILE - COMMENCED* ,

1F9.3,x SEES' 10X, 60(1H ),
2 111520, t[NTERVAL x,F15.7,+ T0+,F15.7,
3 /7,20X,+STATION NUMBER PRECISION -+, 13,+ DECIMAL PLACES*
4 /7,20X,+VERTICAL ORIGIN ',F12 1,* UNITSy,
5 17,20X,*VERTICAL LIMIT *,F12.1,% UNITSy,
6 /1,20, +VERTICAL MARKS -',F12 1,* UNITSx,
7 117,20X,+TIME SCALE *,F12.1,+ MINS/INCH+,
& //,20X,*VERTICAL SCALE -¢,F12.1,+ UNITS/INCH®)
Cr READ NEXT FILE HEADER - IF NONE DRAW FRAME ROUND PLOT
50 READ 60, LAB
60 FORMAT(8A10)
IF (EQF(60)) 70,80
70 EGL%OTﬁgAME(TSTART . TSTOP,NOEC, VO, VMAX,VSCALE ,XSCALE, YSCALE)
80 CALL LOOKUP(LABEL,MTIN,1,1,NFLAG)
IF (NFLAG.ED.1) CALL ABORT
Cx GO AND_FIND DATA WITHIN LIMITS GIVEN
CALL SAMDATACTSTART,TSTOP,NDEC,VO,VMAX,XSCALE, YSCALF)
GO TO 50
100 CALL PLOTBLK(0.0,0.0,999,7HSAMPLOT)
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i SUBROUTINE SAMDATA(TSTART,TSTOP,NDEC, VO, VMAX,XSCALE, YSCALE) gﬁngﬁ}ﬁ %
Cexrx SAMDATA SAMDATA 4
Crr THIS ROUTINE ACTUALLY PLOTS THE SECTION OF DATA REQUIRED AS ,AMDATA 9
5 Ces SPECIFIED BY TIME _(OR STATION NUMBER) LIMITS. THE BLOCK SAMDATA 6
Cer DIMENSIONS ARE SET AUTOMATICALLY. SAMDATA 7
Cee SAMNATA 8
Cer TSTART,TSTOP - TIME LIMITS OF PLOT REQUIRED SAMUATA 9
Cr+ NDEC - NUMBER OF DECIMAL PLACES NEEDED IN POSITION PQSTING SAMDATA 10
10 Con VO,VMAX - MINIMUM AND MAXIMUM VALUES TO BE PLOTTED SAMDATA 1
Cox X5CALE,YSCALE - HORIZONTAL AND VERTICAL PLOTTING SCALE gﬁngA}ﬁ }%
A
DIMENSION STORE(2,1500) SAMDATA 14
COYMON/LUN/ MTIN,MTOUT,MTSCR,LUNSCR, LUNDOC, LUNSAVE , LUNPLOT SAMDATA 19
15 DATA (MLAST=0), (FIVESEC=5.0E-8), (DUBIOUS=1 1.0E9), (UNKNOWN=1.0E10)  SAMDATA 16
SAMDATA 17
KPEN = SAMDATA 18
TMIN = AMINl(TSTART TSTOPY ~$  TMAX = AMAX1(TSTART,TSTOP) SAMDATA 19
IF (TSTART,GT.1000.0) GO 10 5 SAMDATA 20
20 TO = TMINS(TSTART) $ GO T0O 10 SAMDATA 21
9 TSHIFT = 10.0++«NDEC $ TO = TSTART+TSHIFT SAMDATA 22
SAMDATA 23
Ce BUFFER IN DATA FROM ‘SAMPLE® QUTRUT FILE SAMDATA 24
10 BUFFER IN (MTIN,1) (STORE(1,1),STOPE(2,1500)) SAMDATA 25
29 IF (UNITC(MTIN)) 40,200,20 SAMDATA 26
20 PRINT 30, STORE(1,1) SAMDATA 27
30 FORMAT(/, 10X, 10C1f+), 10X, «PARITY ERROR IN RECORD STARTING e F12.6) Sﬁngﬁ¥ﬁ gg
40 M = LENGTH(MTINY/2 SAMDATA 30
30 [F (M,NE.MLAST) PRI» .5, M,STORE(1,1) SAMDATA 3
45 FORMAT(/,10X,10C1H-. . !, +ARRAY LENGTH [Se¢,16,+ AT +,F15.6) SAMDATA 32
MLAST = M SAMDATA 33
SAMDATA 34
Cx FIND DATA BETWEEN TSTART AND TSTOP SAMDATA 35
35 IF (STORE(1,M) _LT.TMIN-FIVESEC) GO TO 10 SAMDATA 36
SAMDATA 37
DO 100 J4=1,M SAMDATA 38
IF (STORC(1,J).LT TMIN-FIVESEC) GO TO 100 SAMDATA 39
1F (STORE(1,4).GT.TMAX+FIVESEC) GO TO 190 SAMDATA 40
40 [F_(STORE(Z,J).LT.DUB IOUS) GO TO S0 SAMDATA 41
KPEN =3 § GO TO 10 SAMDAT 42
SAMDATA 43
50 VALUE = AMOD(STORE{2,J),1.0E5) SAMDATA 44
[F (VALUE.GT.VO.AND. VALUE LT.VMAX) GO TO 55 SAMDATA 45
45 KPEN =3 § GO TO 109 SAMDATA 46
SAMDATA &7
55 IF (STOREC1,J).LT.1000.0) GO TO 60 SAMDATA 48
TNEXT = STORE(1,J)*TSHIFT $ GO TO 70 SAMDATA 49
60 TNEXT = TMINS(STORECT,J)) SAMDATA 50
50 SAMDATA 31
70 X = (TNEXT-TO)/XSCALE SAMDATA 52
= (VALUE-V0)/YSCALE SAMDATA 53
CALL PLOT(X,Y,KPEN) § KPEN = 2 SAMDATA 34
100 CONTINUE SAMDATA 55
55 SAMDATA 36
GO TO 10 SAMDATA 57
SAMDATA 58




SUBROUTINE SAMDATA 76/76  0PT=1
190 CALL SKIP66(
200 CALL PLOTBLK
RETURN
END

MTIN, D)
60 (0.0,0.0,-3,7HHORIZON)

FTN 4.8+528
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SUBROUTINE TFRAME(TSTART,TSTOP,NDEC,V0,VMAX, VSCALE,XSCALE, YSCALE)

TFRAME
THIS ROUTINE PLOTS A FRAME AROUND THE PLOTTED SECTION OR

PROFILE, WITH A SUITABLE TIME AND DATA SCALE
TSTART,TSTOP - TIME LIMITS OF PLOT REQUIRED

NDEE - NUMBER OF DECIMAL PLACES NEEDED IN POEé%%ON POSTING

VMAX - MINIMUM AND MAXIMUM VALUES TO BE
VSEALE - INTERVAL AT WHICH FRAME SCALE 1S TO BE POSTED

XSCALE,YSCALE - HORIZONTAL AND VERTICAL PLOTTING SCALE

TSHIFT = 10.0x+NDEC § IF (TSTART LT.1000.0) GO TO 10

T0 TSTART*TSHIFT §  TMAX
= TMINSCTSTARTY §  TMAX = TMINS(TSTOP)

TSTEP =20.0 § [F (XSCALE.LT.0.0) TSTEP

JUMP =1 $ _IF (YSCALE.GT.0.0> JUMP

INUM = (TMAX-TO)/TSTEP+1.5

M = (VMAX-V0)/VSCALE+1.5

DRAH RIGHT HAND EDGE OF FRAME
KPEN = 3 (TMAX-T0) /XSCALE
D0 20 J = 1,M
Y = - 1)'VSCALE/YSCALE
CALL PLOT(X,Y,KPEN)

CALL PLOT(X°0.1,Y,Z)

VALUE = V0+(J-1)+VSCALE

CALL NUMBER(X+0.2,Y,0.1,VALUE,
CALL PLOT(X,Y,3) § KPEN =
CONTINUE

DRAW TOP EDGE (IF SCALE +VE) OR BOTTOM EDGE (IF -VE)
KPEN = 3 Y = (M-1)+VSCALE/YSCALE
DO 30 I= INUM
0T = (INUM-I)*TSTEP $ X = DT/XSCALE
CALL PLOT(X,Y,KPEN)

CALL _PLOT(X,Y-0,05+«JUMP,2)
IF_(TSTART.(T.10600.0) GO 10 25
ITIME = T0+DT $ GO TO 26

ITIME = TSURVEY(TO+DT3+TSHIFT

IF (MODCITIME,100).NE.O) GO TO 27
CALL PLOT(X,Y-0,1%JUMP,2)

-20.0
-1

0.0
2

CALL PLOT(X,Y,3) § KPEN =2
CONTINUE

DRAN LEFT EDGE OF FRAME
DO 50 J = 1

(= (M- J)'VSCALE/YSCALE

CALL PLOT(X,Y,KPEN)

CALL PLOT(X-0.1,Y,2)

VALUE = VO+(M-J)*VSCALE

ENCODE (10,40, IVALUE)  VALUE
FORMAT(F10.1)

CALL SYMBOL(X-1.0,Y,0.1,IVALUE,0.0,8)
CALL PLOT(X,Y,3) ~ § ~ KPEN = 2
CONTINUE

= TSTOP+TSHIFT $ GO TO 15
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TERAME 39

C+ DRAN BOTTOM EDGE (IF SCALE +VE) OR TOP EDGE (IF -VE) TERAME 60

60 KPEN = 3 = 0.0 TFRAME 61
00 90 I =1, lNUM TFRAME 62

DT = (I-1+TSTEP 5 X = DT/XSCALE TFRAME 63

CALL PLOT(X,Y,KPEN) TFRAME 64

CALL PLOT(X,Y+0.05+JUMP,2) TFRAME 65

65 [E (TSTART {1.1000.0) G60'TO 55 TERAME 66
ITIME = TO+DT § GO TO 56 TFRAME 67

55 ITIME = TSURVEY(TO+DT)+TSHIFT TFRAME 68

56 IF (MODCITIME,100).NE.O) GO TO 80 TERAME 69

CALL PLOT(X,Y+0.1xJUMP,2) TFRAME 70

70 1F (MODCITIME, 10000).NE.O) GO TO 70 TFRAME 7
CALL PLOT(X,(M-1)*VSCALE/YSCALE,2) TFRAME 72

70 TVALUE = ITIME/TSHIFT TFRAME 73

CALL NUMBER(X,Y+0. 2*JUMP 0.1, TVALUE 90.0*JUMP,NDEC-2) TFRAME 74

80 CALL PLOT(X,Y,3) % PEN = TFRAME 75

75 90 CONTINUE TFRAME 76
TERAME 77

X5 = (lNT((X*S 0)/5.0)+1)x5 TFRAME 78

PRINT 1 X5 TFRAME 79

100 FORMAT(/ 20X «LENGTH QF PLOT IS +,F8.0,« [INCHESx) TFRAME 80

80 CALL PLOTBLK(X5,0.0,-3,6HTFRAME) TFRAME 81
TFRAME 82

RETURN TFRAME 83

TFRAME 84

END TFRAME 85
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Loc

co1
D01
EQ1
FO1
GO1
HO1
0
Jo1
KO0t
LOY
MO
*01
001
POl
€02
D02
EQ2
Fo2
G0z
HO2
102
J02
K02
Lo2
M02
NO2
002
P92
Co3
Do3
E0}
FO3
GO03
HO3
103
J03
K03
03
MO3
NO3
003
P03
Co4
D04
E04
FO4
Go4
HO4
104
J0s4
k04
Lo4
MO4
NO4
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Lot

INDEX

CONTENT

L0C

CONTENT

tog

CONTENT

PROGRAM

PROGRAM
SUBROUTINE
SUBROUTINE
SUBROUT INE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUT [NE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTNE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE
SUBROUTINE

P’ "RAM
SuB..  “NE
SUBRL  NE
SUBROu 1 INE
SUBROUTINE
SUBROUTINE
SUBROUTINE

PROGRAM
PROGRAM
SUBROUTINE
SUBROUTINE
SUBROUTINE
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DIGDATA
DIGDATA
DIGPLOT
DIGPLOT
DIGTYPE
DIGTYPE
SLOPE
SLOPE
HSCALE
HSCALE
DIGINT
DIGTIME
HDATA
HDATA
VSCALE
VSCALE
VOATA
VDATA
0BSERVE
DIGLSA
ORIGIN
ORIGIN
RECORD
RECORD
DELAY
FLAGS
RECDATA
RECDATA
BUF CHEK
NEWCHAR
XYCODE
XYTABLE
EXTRACT
FPCODE

SAMPLE
LABNAME
JUMPF IX
JUMPER
CHOPFER
INFILL
INFILL

SEGPACK
SEGPACK
SEGSE1S
SEGSEIS
STNSEIS
STNSE IS

004
P04
€os
00S
EOS
FOS
GOS
HOS
10%
JOS
k05
105
M0S
NOS
005
POS
cos6
006
E06
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SUBROUT INE
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SUBROUT INE
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STHPACK

MERGPOS
MERGPOS
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AAMPLUT
SAHPLOT
SAMDATA
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