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SUMMARY

With the increase in upper mantle seismic refraction data
held by BMR, it is increasingly necessary to formulate machine methods
for statistical interpretation. The computer programs presented here
provide a basis for such techniques and can be combined to standardize
data processing and presentation.

Rationalization of survey data decks has enabled the ready
combination of results from different -surveys and has provided a means
of indexing individual surveys on a magnetic tape for library purposes.




1. INTRODUCTION

With the increasing frequency of seismic refraction surveys
and the advent of remote automatic recorders the quantity of travel-
time data available for upper mantle studies can be expected to proli-
ferate. Surveys of a type similar to the 1969 Rabaul Crustal Study
Project (Brooks, 1971) which produced a large quantity of data, may be
interpreted on a statistical basis by machine methods, and compatability
of format with other survey data greatly simplifies the data handling. The
work presented here represents preliminary efforts to compile all
known Australian refraction data in a self compatible format so that a
library of results can be maintained and data relevant to any new
interpretation can be easily accessed.

The computer programs presented here were developed on a
CDC3600 computer using the Fortran IV language and employing Calcomp
plotters and magnetic scratch tapes. To date each of these programs
has been used independently of the others; ROBBINS 2 has been adapted
from a previous program (ROBBINS) to calculate shot-to-station distances
and azimuths from latitudes and longitudes; these were used to compile
a data deck which was listed by REFDAT. Selected data were then plotted
with PLOTIT so that refractors could be defined and interpreted by the
time-term technique using TERMAT (Finlayson & Cull, 1973). By employ-
ing standard data formats in a library tape it may be possible to combine
these individual functions, thereby rationalizing interpretational techniques.

2, COMPILATION OF DATA

At the completion of a refraction survey all resultant data should
ideally be documented to facilitate a complete interpretation. For computer
applications a completed data deck consists of three files: survey
description, location description, and time/distance files (Plate 1).

Survey description file (file 1)

The first card of this file includes an essential serial number in
the first six columns. This serial number has application in the plotting
program (PLOTIT) when two or more surveys are combined. Any unique
number may be used to identify a particular survey but for convenience
the date of survey start is usually chosen.

The remainder of th= first card is free format and contains the
title of the survey. Any relevant data or commenis may be specified in
free format on any number of following cerds which precede an EOF card.




1st card format o F6.0, A2, 9A8
subsequent format : 10A8.

Location description file (file 2)

Each card in the second file is designed to give a total description
of a particular shot or recording station site. The file consists of one card
for each shot and for each station and is terminated by an EOF card.

The first column (Al format) specifies the type of site described
by the card; S if a shot, R if a recording site. Columns 2, 3 (12 format)
give the number assigned to the shot or station. Note that no alphabetic
identifiers may be used to number sites. The name of the site is given in
columns 6-20 (format A8, A7) with blank fill where appropriate.

The co-ordinates of the site are given to tenths of minutes in
columns 21-37. Latitude is specified in columns 21-27 (format 12, X,
F4.1), and longitude is specified in columns 30-37 (format 13, X, F4.1).

To enable corrections to be made to the observed travel-time
date, site elevation in metres is specified in columns 41-45 (format F5).
For the special case of a marine shot the depth of water is still specified
as a positive elevation and columns 46-50 are used to specify the depth
at which the shot is detonated (also positive). For all recorders and any
land shots columns 46-50 are left blank.

A location name abbreviation is given in columns 51-55 (format
A5). Usually permanent recording stations have an acknowledged three-
letter abbreviation while temporary recorders are assigned arbitrary two-
letter abbreviations related to their name. The location abbreviation is
used to label arrivals on time-distance (t/d) curves produced from the
plotting program (PLOTIT).

The institution responsible for each shot or recording station is
specified in abbreviated form in columns 56-60 (format A5).

The remaining columns 61-80 are free format and may be used
to make comments on quality of recording site, type of shot, etc.

2nd File contents: TYPE, NO., LOCATION, LAT., LONG.,
ELEVATION, SHOT DEPTH, ABBREVIATION,
INSTITUTION, COMMENTS.

. . . .
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format:  Al, 12, 2X, Al5, (I2, X, F4.1), 2X,
(12, X, F4.1), 3X, F5, F5, A5, A5, A20.

Time/distance file (file 3)

For each particular recording station in a survey this file contains
a card for each shot successfully recorded by that station. Although the
cards may appear in any sequence it is usual to group the cards according
to shot numbers. The cards within each shot group are then placed in order
of ascending station numbers. This procedure ensures that any card can be
easily found if changes are required in the data.

Columns 1-2 and 3-4 are used to specify the shot and station
numbers respectively. Alphabetic identifiers may not be used and the
numbers must correspond to those used previously in file 2.

Shot/station distances (km), specified in columns 6-11, are
obtained using the program ROBBINS 2 (APPENDIX 1). This version
of ROBBINS has been modified to use file 2 described above as its sole
input data. The entire file 2 with its EOF card is placed between the
RUN and EOD cards of ROBBINS 2.

Columns 12-16 are used to specify the azimuth also obtained from
the program ROBBINS 2. Azimuth can be used in the plotting program
PLOTIT to limit the data to particular lines. The shot-to-station forward
azimuth is used and is specified to one decimal place of degrees.

The remaining columns are used to specify seismic arrivals. Up
to seven arrivals may be selected off each recording. Each of these arrivals
is then described in terms of travel time, quality, and accuracy. The travel
time is computed to two decimal places from a knowledge of arrival time
and shot instant. Quality is a subjective assessment assigned to the arrival;
A for good, B for fair, C for poor. Accuracy is a measure of the reading
precision; 1 for better than 0.01 seconds, 2 for between 0.1 and 0.01 seconds,
3 for between 0.5 and 0.1 seconds, and 4 for worse than 0.5 seconds.

3rd file contents: SHOT NO., RECORDER NO., DISTANCE,
AZIMUTH, /(TRAVEL TIME, QUALITY,
ACCURACY).

format: 12, 12, X, F6, F5, X, (X, F6, Al, I1).



Water corrections

Subroutine MODIT alters the travel times for submarine slots to
correct for water depth, and substitutes a 4.0-km/s layer for the water
layer. Both the uncorrected and corrected travel times are listed on
output. The water velocity is assumed to be 1.52 km/s, but can be altered
if necessary in Subroutine MODIT. The substitution layer velocity of
4.0 km/s can be altered in statement number 98 + 2 of the main program
if required (VCOR = 4.0).

3. PRESENTATION OF DATA

Listing of data

Having compiled a survey data deck, a listing of data may be
obtained using the Fortran IV program REFDAT (APPENDIX 2). The
first card following the RUN card of this program is used to specify the
number of recording stations in the survey (format I3). The three
refraction data files then follow immediately and are terminated by an
EOD card. The resultant computer print-out, an example of which is
given in Table 1, provides convenient and systematic access to the data
in the interpretational stage.

Time/distance plots

Another method of data presentation is the time/distance plot.
Such plots are also used to identify just which arrivals are associated
with each particular refractor - a crucial step in any interpretation. The
refraction data may be plotted by hand from the REFDAT print-out,
but this technique is both subject to error and laborious, especially for
large-scale surveys which involve many recorders and shots. To avoid
these drawbacks the Fortran program PLOTIT (APPENDIX 3) was
written to enable machine plotting of the refraction data deck.

As with REFDAT, the first card after the RUN card of program
PLOTIT is used to specify the number of recording stations contributing
to the data deck (format 13). The three data files of the survey then follow
on immediately after this card. If it is desired to combine two or more
surveys then the EOF card of the third data file is followed immediately
by the three data files of the second and subsequent surveys; however, it
should be noted that the first mentioned data card must be changed to
include the total number of recorders in these subsequent surveys. When
no further surveys are to be included, the EOF of the third data file is
followed by a second EOF card and then the plot specifications.



Dint specifications

Card A: TSCALE, DSCALE, DMAX, VREDUCE, AZR, RA,
REVERSAL, PLOTTER

Format: TF5, 43X, A2,

TSCALE (sec/inch) and DSCALE (km/inch) are respectively the scale on
the time and distance axes of the desired plot. DMAX is the maximum shot/
station distance in the data and is used to limit the length of the plot. If
DMAX is left blank then a plot length of 30 inches is assumed. VREDUCE
(km/sec) is the velocity used to produce a reduced time plot; if it is left
blank reduction does not occur and a normal t/d plot results. AZR and RA,
azimuth and azimuth range respectively, are used to apply azimuth
restrictions to the plotted data. Only those data lying in the range (AZR-RA)
to (AZR+RA) will be plotted. If both AZR and RA are left blank then all
specified points will be plotted. REVERSAL (km) is the distance between
two shots or stations when a reversed plot is required; if only a one-way plot
is required it is left blank. PLOTTER is used to specify which CALC@MP
plotter is required, PB for 30-inch or PL for 10-inch. If PLOTTER is left
blank then PB (30 inch) is assumed.

Essential data on this card are TSCALE and DSCALE for a normal,
unreversed 30-inch plot.

Having specified scales and plot type, the next step is to specify
which data are to be plotted; this is done by using cards (type B) as
follows:

Card B: TIPE, LORIG, (LPTS(K),K=1,34), DATE, REV, TIN
Format: Al, I2, 3412, X, F6, Al, Al.

TIPE is an identifier, either S or R, which indicates whether the plot
origin is a shot or recorder position; LORIG then is the number of the
shot or recorder which is used as origin. LPTS(K) is the list of recorder
or shot numbers whose data are to be plotted.

DATE is the serial number of the data deck which is being used
in the plot (ch.2, Survey description file). If only one survey data deck is
being used then DATE may be left blank.
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REV is a flag to indicate a reverse plot. If REV is left blank
then a normal plot results from that card; however, if REV is read
to be R then the data from the list LPTS (on that card) are plotted in a
reverse direction., Note that if REV is read to be R then REVERSAL on

the card A must be non-zero.

TIN is a flag to indicate plot continuation. If TIN is read as C
then the next card must be type B and the data specified on it are
superimposed in the same plot as the present card. Any number of
continuations may be made and REV may be non-blank on any or all

of them.,

If TIN is left blank and the next card is type B then new axes
are taken with the same specifications as given by the previous card
type A. However if TIN is blank and the next card is an EOF then a
new card type A must be specified before cards type B.

To indicate the end of plotting, two EOF cards follow immediately
after a card of type B.

An example of deck structure for plotting is shown in Plate 2.

4, INTERPRETATION

After obtaining a time/distance plot of the data it is then
possible to determine which refractors are present in the survey area
and which of the observed arrivals can be attributed to each of these
refractors, This process is essential to, and forms the first part of any
interpretational technique.

Structural variations in each of the detected refractors may be
obtained by several methods; wavefronts, intercept times, delay times,
time depths, and time terms. However, in regional crustal surveys station
and shot spacings are usually too large to enable the construction of
sufficiently detailed wavefronts, and the method if intercepts can give only
approximate solutions. In small-scale surveys which involve only one or
two shots with several reccerders a combination of the delay time and time
depth methods can be used effectively, but when large amounts of data are
involved the time term method is most convenient for handling the data in a
statistical manner, The time term method and its limitations are described
by Scheidegger & Willmore (1957) and Willmore & Bancroft (1960), while
early examples are given with the Lake Superior data by Berry & West
(1966) and Smith et al. (1966).
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The Fortran IV program TERMAT (Appendix 4) was written to
facilitate the compilation and inversion of the coefficient matrix of a set
of travel time-equations according to the time term method. The matrix
inversion is achieved using SCIRO system subroutine MATINV (Knight,
1964). Input consists of shot-to-station travel times and distances, and
output, an example of which is given in Appendix 4, is the coefficient
matrix, the resultant time terms, refractor velocity, and travel time
residuals. '

TERMAT data input

CARD type A: Shot or recorder label. Format A8.
CARD type B: Recorder or shot label, distance, travel time.
Format A8, F7.2, F5.2

For each card of type A there is a series of cards (B) which
define a particular refractor and time/distance curve at the location
specified on card (A). At the end of one series of (B) cards, the next
location (card type A) is specified immediately (no EQF). After all series
are specified the data is terminated by an EQF card.

The cards type (A) must be consistent throughout the data deck,
and similarly with type (B). For example, if a recorder name is specified
on the first card (A) then all cards (A) must contain recorder names while
all cards (B) contain shot names.

N.B. Consistency must be maintained if a particular shot or
recorder name appears on more than one card in the data deck. Blanks
included in the location label are significant (including spaces before
and after).

Discussion

If for any given set of data no recorders and shots are coincident,
the matrix inversion is not unique, therefore the output time-terms are
determined only to within an additive constant (Sheidegger & Willmore,
1957). This constant (ALPHA) is the time-term of the last specified recorder
(or shot) on output (see Appendix 4, output listing); it is determined by equat-
ing time terms of sufficiently close recorder/shot pairs provided this is
acceptable in geological structure.
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If on input a recorder and shot can be considered as coincident
then the time terms for all other locations can be determined uniquely.
The labels of the coincident pair must be specified in columns 65-72
and 73-80 on the first card (A) of the data. The order is irrelevant, but
only one pair may be specified to be coincident.

5. DEVELOPMENT

The refraction data deck described in chapter 2 has been designed
to enable all available refraction data to be documented in a library of
surveys. The format is such that surveys may be readily combined for
joint interpretations; currently this is achieved by stacking the relevant
data card decks. While this stacking procedure is adequate with small-
scale surveys a more attractive system could be based on the use of a
magnetic tape input., As each survey is completed its three data files
could be added to a master magnetic tape; all data could then be accessed
via a search of serial numbers (ch. 2) and then combined on a scratch
tape equivalent to the stacked card deck.

Magnetic scratch tapes would also allow greater amounts of data
to be handled. At present the capacity is limited by core space for the
storage of travel-time matrices, but if scratch tapes are used, relevant
travel times could be read as desired.

The programs PLOTIT and REFDAT could be conveniently modified
to provide automatic determination of the number of recording stations in
each survey under consideration (ch. 3). This, however, would not be necess-
ary if scratch tapes were used to obviate the need for travel-time storage
matrices.

A further program could be written to include both REFDAT and
ROBBINS 2 so that the data could be written directly onto the library tape.
At present data file 2 must first be run with ROBBINS 2 so that distances
and azimuths can be obtained and inserted by hand during compilation
of the travel-time data (file 3). However, the ROBBINS 2 output could be
stored on a scratch tape and subsequently incorporated by machine with
the travel times so that the complete data deck could be written immediately.
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APPENDIX 1

PROGRAM ROBBINS 2



I 5NAD ‘ 31/701/73

l COMMON/4/ALE, EZ.&DASHZ.EDASH/B/S!NLAT(:).COSLAT(5)

CVVV“VVVVVVVVVVVVVUVVVVUVVVVVVVVV'VVVUVVVVVVVVVV'VUVVVVVVVVVVVVVVU

C  ROBBINS MIDIFIED TO CALCULATE DISTANCZS USING DATA FROM FIE 2

" OF REGJONAL CRJSTAL STUDIES SEISMIC RZFRARTION DATA DECK
_3UREA) OF MINERAL RESQURCES  RIOM 404

D, M, fINLAYSON J P, CuULL
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REQUIRES SJUBIOUTINES ROB[NV,RHONU,RADFIRM AND DEGFORM

T T TOMMON /7/RADLAT(5)Y,RADLAN(SY
COMMON/S/RA0(5), ANU(S)

"COMMON/19/FWOAZ,REVAZ,DIST.Z

COoMMON/P/P1,TWOR],SINONE,COSECONE s

c
B DIMENSION STATION(4),DES(4),CRIPTION(4),NS(4),Ed(4),SPAEROID(5),

1DEGLAT<4).WIVLAT<4>.séchT(4>.oeuLov<4).quL0N<4) SECLON(4),
__2TASK(10), 3EIDC2)

_TYPE REAL MINLAT,MINLON,MINFWD,MINREV, MIN _
TYPE INTEGER NS,EW,UN]T,TASK, SPHEROID.:TAY!ON Z,GE0D,FIGURS, TI2E

CALL DATE (JDAY,JMONTH,JYEAR)
Z31H % FIGUREEJHANS . . et et e ot e e e e o e e

C,0-0+000#0+00'¢0+0¢¢0¢0¢0§¢¢#¢*+000#000!4‘*0#0##“'000

G - e e

c  PUT REFRACTION DATA FILE 2 ONT) MAGNETIC TAPE

20 FORMAT(A1,47,947)
40 _READ(60, znzleE,(IASKLKH).KH-i.lp) 3 J:iEOf,gnlsﬁLinm-m,., .
50 IF(TIPE,EQ,+148)70,80

70 WRITE(6,20)TIPE, (TASK(KH) XKH81,10) % GJI101n e
BO WRITE(7,20)TIPE,(TASK(KH),KH31,10) ¥ GITOLN

CONTINJE

CQ4‘****####0#00#####0##000{-4'00##0###’+§¢00+000¢#0# L

55 _REWJIND 6 $ REW l \D A
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UNIT=2HMS e o e o+ e
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191 1DENTY=3 : . S
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e BEAD (83 21 0) SYATIONCIDENT) , DESCIDENT L. . e ©
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IF(EOF,6)250,239

.- 239 SECLAT(IDENT)e6 ,0#SECLAT(IDENTYSSECLONCINENT)=6,08SECLONCIDENT) .
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- L1LATITJUDE AND LONGITUDE®,22X,%COMPUTED #42(R2.,1H/).R2) __ .
170 WRITE(61,130) (SPHEROID(KH) ,KH31,5) /A, UNIT,FINVERT,GEOD(1),320D(2)
~LBU. FORMAT (1H ,12X,5AB,F14,3,2X,A2,F9,3,7x,2488) _  _ . __ .. _




I iNAD RO3BINS2 31701773
240 FORMAT (1H4J,12X,#FR0M®,2X,3A8,2(4X,41,74,F3,F3))
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GO TO 211
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202 SECLAT(IDENT)=SECLAT(IDENT)#6,05SECLONCINENT)=SEC
211 CONTINJE
_ RADLAT(IDENT)=RaDFORM(DEGLAT(IDENT) ,MINLAT(IDENT), SEQ;ALLLQ;
" RADLON(IDENT)sRaDFORM(DEGLON(IDENT) ,MINLONCIDENT)Y,SECLON(IDZ
RADLAT(IDENT)==SADLAT(IDENT)
NS(IDENT) = (HS
220 RADLON(CIDENT) = =RADLONCIDENT)
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230 CONTINYE S
 SINLAT(IDENT)Y= aIMF(RADLAT(IDFNT))
L COSLAT(IDENT)= m§r<pADLAT(IDEVT)),_~_ ~ L o L
CalLL RADNUCIDRNT)
CIFCIDENT,NEL4)52 TO 200
CALL ROBIN(I, )
e CalLL DEGFOIIM(FWLAZ,DEGFWL,MINFWD,SECFWDY
CALL DEGFQOIM(KEvAZ,DEGREV,4INREV,SECKEV)
DEGFWD=DEG WD + MINFAWD/60,0
DIST = DIST/1G0%,0
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 ARITE(51,250)STATIONC4),DES(4),CRIPTION(4),NS(4),DEGLAT(4)

W M1
114y, sECLET(4>'E»(4),DEGL0N(4) MINLON(4),SECLNN(4),DEGFWD,DIST
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~END
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l 5hAN 31/01/73

l o ..__SUBROUT]I N,E...BQE,I_H:,(__-_ A0
c
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e SYITO B A LAY L
80 CONTINJE
e e } e .
c
CPSIEATANF(TANPSL(L)) . . . e
lF(AHaF(AZ(l)).JT 0,3)90,100
— 90 _TWO SlJLQJLﬂLthAZ$1>l§JQ~IQ b & B R e
100 TWO = FOUR(1)Y/ ZOSF(AZ(1))
110 SIGMA=ASINF <~rqr(P>n’Two> b S1G62 =5]GMpwn2 ST
GeEDASH#SINLAT(IAT) § H=EDASH®COSLAT(IAT)®COSF(AZ(1)) § A2=-#s)
CUIST=ANYCIAT)#51GMA%(1,=S]GR2/6,uM2u(],«H2) +S132#S[GMA®D,125%
1GRH® (1, =2,%HZ) + SIG29#2/712C,8(H2# (4, =7, #:2) =3, aGun2n(1,~7,#42))
. 2'3i02*“2“§L§%A/4&L#Q3HJMMUMMWSAliilmfm:AZLi)m__mmemm&$_wmuwmmmwu
C .

Lo 120 ]=1,2 L L
IFCAZCIY LT, 6,0 AZ(1)=AZ(1)eP]
120 CONTINUE ¥ IF(DIST,LT,0,) DIST==DIST

C
FwpAl= F&DAZ :_.A;/..LL)______L .  REVAZ=  REVAZ * AZ(2) ..
IF(CZ,EQ014 3,03, CUELON,EQ,0))30 TO 14y
JsIAT § AZ(1>=F 'DAZ % AZ(2)sREVAZ % DO 130 =1,
ELR(IV=EDASH? [ IST#NIST/(12,8ANU(J)®s2)

e . _S181)_==ELICIY*SINF(2,%AZ(1) )% COSLAT(J)se2 .
G2(1) = ELR(II®SINF(AZIT)) oSINF(2, 8RADLAT (N S DTST/Z {4 %ANTTINY

— e RZEL) = AZCID G LY G20 8 4LV e -
137 CONTINUES % FWDAZ=AZ(1) SREVAZ =A2(2)
14 RETURY o
&N
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31701773

SUBROITINE RASNICIAT)

(.

Oy G

f
i
)
1
|
1
i

Cn4PuTZS

MINUS)Y 1% SPECTalL NUMBERED ¢OMVDN,
COMMON/4/R,E,F2,EDASH2 ,EDASH/B/STINLAT(3),EASLAT(SY
COMMON ' ‘__“/7/9_6_3LAT(5)oRADLON(S)

4G A4 MU GIVEN Ay E SQUARED  AND  SINLAT (PLYUS I

- COMMOUN7P/PT, TW3RT,SINGVE,CISECONE

COHMON/3 73465, ANa(5)
COMMON/19/FWOAZ,REVAZ,DIST,Z

BT SRTIF (L, -T2 SINLATITAT Y O SINLAY(JAYYY  —77 77 mmmmmm o

~ ANU(IAT)=A/BOY L —
RHOCIAT)=ANU(TAT)® (1 ,«E2)/(BOT#B0T)
END
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CFUHCTION RELTC (0™, %) L L

31/701/73

_CONVERTS  2C5]1Tive <EAL  DEGREES, MINJTES aND SECONIS TI <zAlL

RaDIANS, FOR MESATIVE ANGLES,

___NEGATIVE, THIRE IS WO COMMIN

ALL THREZ QUANTITIES MUST 23E

oo 1yPE REAL e . T
DATA(SINONZ = 4,643136811F«6),(SIXTy=62,)

— - __RADFORM =(S+3IXTYs(M+SIXTY®D))#SINONE = L e .
enD




SDAN

_ SUBROJTINE

CONVERTS A PJSITIVE REAL QUAVIL

DESFORY

(RADIANS D, Ms3)

31701773

DEGREES, MINUTES ANT SECONDS,

Y
g TF

Ty 1N _RAD
EQUIREEIN

S

i<

[ANS INTO

POSITIVE REAL

., THERE 1S ND COvMON,

TYPE REAL ¥
_ DATA (HEINZ= £7,295779513).,(SIXTY=60,)
ALLDEG = RADIANS # HEINZ
D sINTF(ALLDEZR)
TUTUTALCENTN S CALLEMGST YeSTXTY T o T T
Mz INTF(ALLMIN) e
T USs ALLVIN-MYeSixTY T o Tmo o e e
END o _




PILLHRLY R23Z3NS = [ISTANCE AND AZINUTH FRIOM LUAYITUDE AND LONSITUDE

S92 TED 31/01/73

o AYSTPALIr NATIDVAL SPHERDID £378450,002 4S5 298,251 NORMA,. SEZTYION _
FROM M1, 119K s F1t S 30 0 24 E 439 33 48
STATIIN LATITURE LONG!TJUDE FWD AZIMUTH JISTe CE K4S
) PAITAZOSNA PNA S 32 0 24 E 138 5 S¢ 210,7 258484
10 ISLAND _AS20ON ILN S 31 23 36 E 136 52 12 238,5 30034
10 HALLETY HYT S 33 25 48 E 138 55 43 188,9 384443
70 CINGOINYA KA S 30 57 42 E 135 20 5 254,33 419153
T2 SEVENSI_L SNL S 33 53 12 E 133 38 24 191,2 439,00
12 MY ,334DY 8Y S_ 29 14 48 E 134 59 3 279,86 451145
10 J0DNADAYTA //D S 27 33 €2 E 135 27 O 303,0 484443
T TARCOILA TR S 30 37 92 E 134 30 13 260,8 491,¢0 —
() JYIERZTaNA UMB . S 30 14 24 E 139 7 42 238,2 49326
12 RiEyE cLy S 33 a3 %0 E 134 29 42 214.6 521,23
10 ADSLAID: ADE S 34 58 0 E 138 42-3) 188,1 555,88
12 MY (Al LIiG-RY WY S 28 D ¢2 E 134 9 32 291.,5 3714589
T3 SRANITE DOWNS GD S 26 58 6 € 133 23 5S¢ 297,6 $91405
ol 10, DEA DA S 2029 0 E 434 52 1 264.,0 762,53
12 3ELLFIE.D BFD S 37 10 36 E 142 32 42 161,6 841491
12 4l L 3I1GE MLD § 24 5¢ ¢8  F 3133 9 33 10,5 852,27
12 £230K cx S 30 41 24 E 132 25 3) 262,8 884,64
10 ALICE SPRINGS  ASP S 23 41 0 E 133 53 43 319.9 398,60 —
10 TIOLANG! 190 S 37 34 48 E 145 2% 24 148,4 1902.+13
10 DEAKIN DN S 30 46 18 B 428 37 32 262.6 1322,84 —_—
10 TALBING) TAD S 35 36 42 E 148 17 13 129,.6 1925,9%2
12 <HANZIBAN KHA S 36 12 4B E 148 7 42 133.0 17154412
10 SA3RAMUIIRA CAB S 35 55 36 E 148 256 ) 130,7 1956,84
10 CAM3E3IRS CAN S 35 19 «2 £ .148 %5 54 126,1 1082,44
10 JENOLAN JEN S 33 49 30 E 450 1 19 115,9 1975,24
(&) JNVERALSCHY INV S 34 37 54 E 149 40 ) 122,7 1095446
10 WAVBII0K WAM S 36 11 48 E 148 53 ) 130,7 1106471
T2 #£3043] WER S 3357 0 E 150 34 48 115,64 1129,51
T2 FIORREST FT S 30 53 0O E 127 45 38 262,1 1135,78
T2 RIVERIVIZH RIVCY S 33 49 48 £ 154 3% 32 134,11 1174,82
T AARRAMUNGA WRA S 19 56 42 E 134 20 32 333,5 1232450
e CHARTERS TIwERS CTA S 20 5 48 E 1456 15 13 33,0 1288,86 B
i) 33153ANE " BRS S 27 23 30 E 152 46 32 80,6 1322332
T3 A4 I VNL RA S 31 1 24 E 125 19 42 261,7 1770304 o
T3 JANTHJUS ZS S 31 1 8 E 123 33 5 261,7 1539,67
TS <A,G0JR,_]E KLG S 30 47 0 E 121 27 39 262,6 1749417
i) CINJUNJRRA KNA S 15 45 0 E 128 45 O 322,7 192914
I MANTON DAM MIN S 12 50 48 E 130 7 438 330,9 2134,50 e
79 YJNDARING MUN S 31 58 42 E 116 12 3 258,4 2237402
o) MIZCATHAFRA MEK S 26 36 48 E 118 32 42 275,2 2992,34
T3 IFF]ZER R4SIN oF S 27 5 42 E 126 44 3% 278,9 1484452
19 <J4EN FORRZIST KF S 35 317 8 E 145 17 35 125,2 1583%,77
72 223323 >EDyv cP S 2% 15 42 E 134 58 24 279,4 452406
T _ SANOSTONE SS S 28 1 32 E 119 18 2 271,3 1983,82




APPENDIX 2
PROGRAM REFDAT




NAD 27702773

PROGAL T RETLeT
.l;y.IEuZ.'{ adatuabl? Y. A.CJ._TL&
CIF ST T 0 QESCRIF(10), PABR( L 0),RﬂAﬂF1(1UOs,RNA1F)(1“0).4TT(7)
L,01501230),A2CLZ00),TT(8SP0),0UAL(B200),.RAUALL(TZ) 3
2,)STERACLQ0),SDEP(LGO0) ,RTERH(LI03) . RAINS(100)
COMPON TO.,VCORZSDEPTH,STERD,RYERA :
109 FORMAT(L1LX,*_CCATION ARREVIATION LATITUDE LONSIT)D:Z
1L _ELEVATION 1°STITUTION®Z) .
105 FORMAT(E,t1,12,2X,A8,A7,5%,45,8X,A8,3%,A8,5%,F5,1,8X,45,12X,F%, 1)
107 FORMAT (& .SdDT- . RECORDER LOCATLJNW._ ABREV . BISTANCE
1 AZIMJTH TRAVEL TIME REMAIKS - TT MSL INST %/
2)
106 FORMAT(75%X,F5%,2, 9OX,Ad,2X,44,7X,F6,2)
105 FORMAT(AL,11,6x)
104 FORMAT(/,4412,3x12,6XA8,A7,XA5,2XF6,1,9X,F5,1,159%,F6,2, 9X,4A4,2X,
1A4,7X,F5,2,5xA0) _ S
103 FORMAT(ZI;.X FOLFS X, 7(X,F6,7 A?))
10!—? PO&NAT(AJ. XZ_J.LAJASJ.AZ AB Xa A" SX‘ZEioIAZAE)._ e e e e il
101l FORMAT(LX,104F)
100 FORMAT(ICAR)

99 FORMAT(LHL,* »)

94 FORMAT(13,F5,7
MASE( b VARET T OFEAD(65,98)INAST,VECAR
IFAVCIRLEL 0452 vCOR24,0 . o .

L READ(SD,100) (DESCRIP(I),121,10) % IF(EJIF,6n0)3,?

2 WRITE(S1,101¥¢0EsCRIP¢IY, 124,10} 3 GCTIAL

3 WRITE(51,9)
WRITE(51,119)

e
]
]
]
]
]
t
1
1
]
[}
]
]
[}
]
]
1
]
)
'
1
]
1
[}
]
]
[}
1
[]
]
]
]
]
)
]
]
[]
]
d
[]
[]
]
1
§
[ ]
]
]
]
[ ]
t
]
[
[ ]
]
t
]
[}
]
4
]
)
]
[
]
[]
[]
]
!
[ ]

PGSSI3L=Z REAC +:iTER CORRECIION DATA - — e
TERH=HE] 34T A30vF SEA LEVEL (DR NEPTH OF AATEP) (ﬁ.)
PTHT=0zZPY JF ST
4 READ(SU,132)TIP, 10, ANAMEL, ANAMEZ s ALAT  ALONG, TRRH,PTHT, A3R,AINS
- IF(COF,50214,¢ DU : . R
5 ARITE(GI 10B)T12,MNQ, ANAMEL, ANANE2,, ABR, ALAT,ALNDNG, TERH, AINS,PTHT

SESAY]

- e e - 1 F ( TI P 0 : J.*ij;l_\‘: TQ7 _S.-MRABR.(‘L._O) Adn R e - e e+ e e e e

KTERH(MND) =TER-#( ,0C1 & RUINS(MNG)ZAINS
KNAMEL(YND)=aNA~-F1 § RNAME2 (MNO)SANAMED % R0TO04
7 3TFRH(1J0)'T pa.( 301 $ SDEP(UND)IZPTHT#0,0n1 % :ﬁT04
Ce=emccmmecrccccecrnmecrcsuccceae ~eefemece-eccesvem-mmemao-socooo ce--
14 VRITE(ﬁl 97) i
5 READ(50,102)YS+,10%,RNIS, RAZ.(RTT(I) RIVALCIY,121,7)
IF(EOF,50)9,8 Lo
3 NSNR=((MSH=1)enN75T)+NOR § LIQ(}S“P) RDIS $ AZ(NSNMRYSRAZ
no101=1,7 N
NGARTS(NSNA#7)+] 6 TT(MSNRI)=9TT(I) T JUALCNSNRIIZROUAL(DY T
15 CONTIVUE h
IF (NS, 3T, VA3 ES=NSH 5 [F(NUR,GT,NAR) yAK=NOR § GOTOS
C*E'***iiﬁ&&%l*#Bl“*lbiiili#lil'll##&i‘tl’il#i!liiui*blllill’*i
C  START PRINTIJYT OF TATA
Y NPR=2?2 b ARITE(6,107) F NPR=hPR+2
D0111=1,VvAS
DO11J=1, VA%
NSWNR=((I=1)a\08T)+J N
IF(F19(43\~).LF P,f)G0TOLL & NSVHI-(NSVR#?’*l T k=1 § 5907012
RV iAM RABR(J),DIS(ISNR),AZ(NSNR) .

1, TT(V:V«I) QJALITY,AC,TO,RWINS(J)
NPR=2x42 L IF(UFRLLT, 611607015 & NR=2
ARITE(S1,95) 7 ~RI1TE(61,107) 3 VPR=VPRe2
15 U011K=2,7 S e e e




yDAD REFDAT 27702773

NSHR Tz (NSNI# 7))y 5 TP (TT(NSNRI) ,6T,0,03530TnR12 © k=7 5§ 53TOL1

2 DECODE(2,105,0uUeL(NSNRIDINU,JACC § QUA_1TY =44 $ AC=4H
IF(NU,ET, 1AL TTY=4HG0O0 F TF(OU,CQ,143Y3NALITY=44FA]R
IF(OULES LHC)I 0 LITY=4APO0R & IF(QUUEQ.LHDYIQIALITY=4HBAD
[F(JATT 20120240, 41 % IF(JACC,EN 2)aC=4un, 1N :
IF(JAZC,22,3)AC=4H0,50 ¢ [F(JACC,EJ,4)AC=4KH1,Q0

~T0elT(Y5431) % SLEPTH=5DEP (1) & STERD=STERW(L) & RTERDSITEIACI)
CaLL “4anlTY
IF(K,20,1)307GL2 L o
WRITE(61,126)TT(ASIR]),QUALITY,AC,TD
VPR=MPR+1 } IF(VFR,LT,61)G0T01L1 _
NPR=22 4 ~R1TZ(6;5,99) % WRITE(61,107) $§ NPRanNPR+2

11 CONTINUF

END




JAD

SURROJTINE 1aDIT

_COHMBON T, s CORLSPERTH, STERDLRTERE .
T0RTU-RTERL/VEIX
IEASDEPTHLET,0.00G0TOL . . ..
T0=TO=STERI/VCIY § GOTOR2

RETURN

27/02/73

L TGsTO+SDEPTH/L,52 % TO=TQ-STERD/1,52 § TO=TO+STERD/VCOR
2 CONTINUE

CTENE -




APPENDIX 3
PROGRAM PLOTIT




PROGRAM PL_ITIT
c Jr?, SJel REGIONAL ZCRUSTAL STUDIES
RUIEAJ OF MINERAL RESOYRC:=S .

L_DIMENSIIN KIY(7),30UAL(7),RACC(7),015(1200),A2¢1200),TT(8500), . .
1QUAL(8500),SJRvV" AT:<10>.vSAD(:o).NnAU(10>.=Rnon<5>.LPT:(%S).
_2SABR(L30),3A3R(150) _
INTEGER TI®E,U",2U,TIP,TIN,REV

. .99 FORMAT(13) , ——
100 FORMAT(7F56,2)

101 FORMAT (212,x,F%,
102 FORMAT(7F5,43X,242
103 FoRMAT(AL,]2,34]2,
104 FORMAT(ASB)

. M08 FORMAT(AX,F6,0a3Xa 13 . . . .

NADS=0 § NA&DI={ ¥ NAS=D § NAR=D $ NG=O
_READ(60,99)NIST T READ(60,100)DATE e
PRINT 108,DATFE,0ST

. 4 READ (50,104)BAF 8 IFCEQF 8019,

€0200000000922993020255000000000300000000200300000000300000000

.19 READ(50,110)TIP,MN2,ABR § IF(EOF.60)2,27 e
110 FORMAT(AL,12,47x,A5)

27, IFLIIDLEOlLHa)uJTO?e SMNX=2MNOrVADR § RABR(UNX)2ABR § GOT013 . . ..
28 MNX=M\J¢VADS T SABR(MNX)Y=zA3R § GOTO1S
_..-£02020000€022220223C020535000Q00000029000000002002200000000000000000 . __
2 READ (60,101)NS,NOR,RDIS,RAZ, (RTT(I),QUAL(I),121,7) '

FOaXa7 XaF0424A2)) I,
)
X, Fé,AL,8L) .

IF(EOF.60)5.7 o
7 NS=NSH BIF(NS,GT,NAS)NAS=ENS -
.. NR3NQR IIF(NR,IT,NARINAR=NI . e
NSENS#VADS B NR=MR#NADR § VSNR=((NS=1)#NOST)+NR
oo DIS(NSNR)IZRDIS. I AZANSNRIERAZ . o
ho 8 1=1,7
e __NSNRJ=(NSNI®2)e]. e e
TT(NSNR[)=3TT (D)
e A AL NSN R L Y 2 R G U A L LY o o e e e e e
B CONTINJEZ
Q0T 2 e

5 NGeNGel BSJURVDATE(NG)=DATE S \JSAU(\I.:)-\MDS $ NRAD(NG)=NADR

..... NADSsNADSeNAS 3 NADR=NADR¢NAR $ NASZ0 $ NAR:(
READ(50,100)DATE

A F BR800 e

B Qﬁ!l&“ﬂ’&#“#ﬁ.hl'ﬁ&ﬂl0il‘.l*iii.'ii““.“*ﬁibQ5}“*”.'}!!0.5&.lﬁ&l'l’ﬁ'}l
Cili“'ﬂ}iii&#'&&i'l&“li.&&l."...i.’&'i.’!ill..'l.".ﬁ'#l."’.l.lIlll.iﬁ

__m__in”_liAD_aLJI_sP CIFICATIONS

9 READ(50,102)T5CALE.DSCALE, OMAX, VREDUCE,AZR,RA,REVERSALL,PLOTTER ...
IF(EOF,50)10,25

.20 IF(DMAX,LE.0,0) MAX=DSCALE®S30,0 5 DMAX4s=(DMAX®0,5) . .. .. .
IF(RA,LZ,0.,0)GOT030 $ AZMAX=AZR+RA BAZMIN=AZR=-RA
____________ MML - - ———
AXILENTA=23,2 % IF(PLOTTER,EQ,2HPL)AX] _ENTH=1040
TORL=0.0 3 1F(VAEDUCE,GT,40.0)Y0RUE=(AXILENTH®R0,3)+2,0. . .. .

TMAXS(AX]LENTH¢TORD)«TSCALE § TMINSTORD®TSHALE
e e IMENEsTMINETSCALEeYSCALE e i
ERROR(1)=0,01% ZRROR(2)350,1 E ERROR(3)=0, 5 $ EQQOR(‘H-l

_ ERROR(3)a0.0 5 (PTS(35120 & DATELRSUIVOATELLL -
C:::::::::::::::!:::::::::::::::::::::::::::3::::3::3:::::::33:2:
co. . — R
c DRAA AND LAREL AXES




AXFL=7,0 . '
l e CALLPLOT(TSCALE o LSTALES2) —S CALLPL AT (T 4] Ny mDHAY Y £) e oo moe e o
4 JF(VR=DJZe,.LZ,2,06)30T049
—  CALLPLOT( D4 ([SCALE®0,5),3) .. . e
CALLTEXT(19HREUICED TIME 1TeD/s19,2)
I .. ..ENCDDEL( 4, 113*au£¢uaauuce B CALLIEXTABUTL 8423 oo
’ 113 FORMAT(F4,2)
49 CALLPLUT((TMINCTSCALE) OMAXH,3) § CALLTEXT(AMX 0420
I CALLPLOT(O,,eDMbX,3) & CALLPLOT(Uvs0,,4)
e o CALLPLOTATMIN, U308 CALLPLOT(TMAX Oy pd)
IC#0 3 DPSN=DSCALEeD,5
B TS o T8 X o5 O U S
l TSCT= (I”OTSCALE)*TW!N $ IF(TSCT,GT,TMAX)GOTO36
e e G AL L RO T T S C T DREN, 33 ENCODE 3+ 10 1 BRI ISGT— —m
107 FORMAT(F3,2)
I mee o CALLREOTSET A o S
CALLTEXT(3JF,3,2) § CALLPLOTSET(L) $5GOTO3S

e 36 1CERDs e e e e e
l 37 1C=1C+2 5 DSST=IC*DSCALE § IF(DSCT,3T,DMAX)GOTO3R
e _DSCO==DSCT 3 CALLPLOT(0,0,05C0,3) . : N
ENCODE(4,109,BUF)DSCT & CALLTEXT(BUF,4,2) & GOTO37
I 109 FORMATAEASDY o .

38 IF(REVERSAL,.E.0,0)G0T0384
e e CALLRLOTA TM]I N, mREVERSAL , 3 SMLLEL&IM'_-REVERSAL'J) e
381 IF(AXFL,EQ.1,0)G0TO5
l e E 53555223 S iR SRS SEE SRR EE S S REEER RSS2 ASSSSRSSARSRASS
c

eee 0 READ.OWHICH PIJNTS ARE YO BE PLOTTED oo o e

¢ : :
I e 3. READLS0 ¢ 103) 1] RPELLORIG,(LPTIS(K) ,KEL ,34),DATE,REV.TIN ..
IF(EOQF,60)9,20

20 1FLAXFL,EQ,1,0060704 . e
I 5 AXFL=0,0 |
. IF(DATE,EQ.0)DATEZDATEL _$ DATELaDATE . . I

PRINT106,DATEZ,TIPE,LORIG,(LPTS(X),K51,34),REV, TIN

I o106 FORMAT A o F S Xy ALy 12, X 38120 X WAL ALY
TMEN=TMEN+D,38TSCALE
DDAO LIK=1,N3 ,
. e JF(SURVDATE (L IKY,EQ, DATEY 39,40 e e e e e
39 NI=NSAD(LIK) $ NJ=NRAD(LIK) §$ LIK:NG
e 80 CONTINUE o e e e
I PRINTS01,N1,\J N
_._sm_znauumﬁx_m_.__n e -
11 IF(TIPE,EQ.148) 12,13 -
I e 1201 -J..ﬂRLG!Nli Ksg $ TABR=SABR(IY . .. e e et e
14 K=Ke13 J=LPTS(K)Y $§ IF(J,EQ, 0)601017 $ Js= J*NJ $ 30TO0 21
A3 J-LQRLG:NJ 5 Ksr 3 TABR=RASBR(J) . .. e e e
15 K=z=K+1% [=LPTS(K) $ IF(1,EQ.0)G0T017 § lzxoux,‘ ' : -
I e 28 ug ({le1)enaST)eJ . R,
DSaDIS(IJ) § AZZ=AZ(1J)
. PRINTS02,I,d_ . .. _ . . _. S
l 502 FORMAT(20X,12,2%,12)
Ot I L4410t PPttt et PPt PIFPOIEPP 402044244246+ S 4004044
C APPLY AZIYUTH ESTRICTIONS .
_ c : - . . -
I IF(RA,LE,0,0)G0T031 § AZS342Z § §F(T]PZ,NE,L1HS)AZS=AZS~180,0
o e JP A AZS 0 L Y004 0)A288A2S2360,081F (A2S. Y, AZMAX,0R;AZS, LY AZM]INYE3,3L.
I 33 AZ5=A75+360,0 & |F(AZS,GT,4ZMAX,0R,AZS, LT.AZHIN)34 31



S5DAD RLITIT 19701773

J4 A2S=A2Se720,0 § JFCAZS.GT,AZMAX,0R,A2S,LT AZMIN)32,3Y
31 CONTINVUE
C0040+¢+++¢¢+¢0000ooo+¢¢§¢¢¢0+4¢0¢00001000400000¢¢0+004000000000
DO 16 Mal,?
[UM=(1Je7)eM o . )
TPETT(IJM) & l1€(TP,GT,0)GOT022 § M=7 & GOY016
22 DEBODE(2,105,0uUal(1JM)IQU,JACC
105 FORMAT(AL,11,6X)
1F(JACC,LE,0)JACC=5 $ TACC=ERRQR(JACC)
TER1=rPoTA C % TER2sTP=-TACC $ IF(VREDUZE,GY,0,0)60,61
60 TPaTP»DS/VREDUCE § TER1=TERLeDS/VREDUCS s vER2-TER2aDS/VREDJCE

6y IF(TP,GT,TYAX,0R,TP,LT, THIN)GoTbib $ 1°(DS;GT,DMAX)GOTO16
PRINTS00,7TP,DS

500 FORMAT<1X,F10,4 ,5X,F10,2)

i
|

c START PLOTTING SPECIFIED PIINTS
_CALLPLOT(T?,xDS,3) § CALLTEXT(1H#,0,1) e
[F(QU,EQ, 1HA)GOT023 $ IF(QU,EQ.1HB)30TI24 & GOTI46
.23 ._.CALLLI (140,0,1) % GOTQ46 . . e
24 CALLTEXT(14%,0,1)
.. LABEL PLOTTZD PQINTS : e e e e
-~ 46 [F(M,537,1)307041
ABR=553Q(ILH IF(TIPE,EQ.1HS)ABRZRABR(J) U
TSHIF=TER2-TSCALE SIF(TSHIF LT TMIN)TS4IFaT™MIN
e CALLPLAY(TSHIF , XDS, 31,~§N,_D§Llﬂ.1114BJElLklﬁi“lLABB;LQBJQ_MWW_.w
111 FORMAT(]2,X,45,12)

41 IF(TERL,5T,T4AX,0R,TER2,LT,.TMIN)BOTO16

16 CONTINUE
o 32 IF(TISE,EQ.448014,145
17 CALLPLOT(TMEN,DMAXH,3)
CALLPLOTSET(4) ) ‘ U PR
IF(TI?E,EQ.145)307047

XDS==0S § IF(REV,EQ,1HR)XDSew»(REVERSAL ~0S) e =

__CALLPLOT(T=ZRY,X25,3) § CALLPLOT(TERZLX3S 4y e

e CALLT&XT(ﬂ#STATION 1842) 5 GOYTO048 o — I,

47 CALLTEXT(54S40T ,5,2) |
48 ENGODE(8,112,BUF)LORIG,TABR § CALLTEXT(BUFi8.2) ..
CALLPLOTSET(1)

112 FORMAT(][2,Xx,45)
o AFLTINGEQLIH 218,3 - e S
18 CALLPLOT(TMIN,DSCALE,3) $CALLPLOT(TﬂIN.-DHAX 1) SAXFL 1.0 8§ 0?03
.30 CONT I NUE. —— - - - e e e e+ i
END .

{
|
i
i
|

l CALLTEXT(3JF,10,1)

CALLPLAT((TMINSTSCALE),DMAXH,3) & CALLTEXY(IHO0:0,2Y
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lscAu 16/04/73

PRUGRAM TERMAT
l___«__“_, ~ _DIMENSION CARU(lﬂ)-AhAT(l40),A(140,1_§_Q),B(440 2),772(140)
T1,00(107),T(10C) ,W(100)
COMMOR AP N, Lo D,AMAT, IRROR, ISTOP) JEND,MFLAGs IOPS,ALOC,RLOC,V,TT2
1,SUMN2,SW,SWD,SWT,SWTD,SWDD,NMAX, T, ¥
CEQUIVALENCE (DELIDEL) L .

e . = W e W G e TG T e T D e g e e T ap P g T e D W e Y WD W WD PR G W

PRNOGRAM TERMAT SETS UP ANj) INVERTS MATRICES TQ OBTAIN TIME TERMS
AdD REFRACTOR VELOCITIES

MAXIMUM MATRIX SIZE(340,140) = SHOTS+STATIONS,LE,140 . .

17 A SHOT IS CUINCIDENT W[TH A STATION (THERERY PROVIDING UNIGUE
SOLUTIONS) THEIR LABELS ARE PLACED IN COLUMNS 65-72 AND 73-80 OF
THE FIRST DATA CARD (ANY ORDER)

J.PCULL REGIONAL CRUSTAL STUDIES . BUREAU MINERAL RESOURCES. .
47771972 '

e gy e A T - D gy W™ _—-v—-—.-ar- ..... [ R X Rk Ry R ey - amam w e -m- .

QOO o O ooao

16 FORMAT(EX 60F2.0)
160 FORMAT(IH1,1X 0 ®)
106 FORMAT(1X,60F2,0)
102 FORMAT(L10AB)
101 FORMAT(AB,F7,2,F5,2)
C
C READ DATA ONTO MAGHETIC TAPE
READ(60,102) CCARD(JIB) , JB31,10)
IF(EOF,60)999,109
109 DFCODE(16,310,CARD(9))ALOC,DEL $ BLOC=DEL .
110 FORMAT(248)
MFLAG=1 § N=Q . L L e
IF(IDEL,NE,6060606060606060B)MFLAG=0 & GOTN105

21 SW=0 % SWD=0 $ SWT=(Q § SKHTD=z0 % %wDD n
. UTe0 % UD=0.9% tHs=1 e
173 READ(60,102) (CARD(UB) JB=1 10) EY 1r<eor.6o> 25-105
105 WRITE(6,102) (CARD(JB),JB=1,10) o e
111 FORMAT(F7.2:F5.2,F2,0)
,_______M____LEJiLLEJJJL_ﬁQlIhﬁL_i_I&HﬂlﬂhJJJLL11141uUhlel)JLLNLJIJJLLLN(N)
IF(WINY,LE.O,0)W(N)SL,O
IF(D(N).GT,0,0)GUT020Q & CALL VELIT
24 WRITE(A1,122)(CARD(JB),JBs1,10) $GOTO2Y
20 SWH=SWeW(N) b SWDESWD*W(NI#D(NY $ SWT=SWTeW(N)#T(H) el
SWID=SWTD+WIN)#(T(HN)®D(N)) $ SWDDESHDNeW(N)#(DE(N)#D(N))
NYAXSN § UDsUD+D(N) $ UT=2UTeT(N) § M=tet
WRITE(61,122) (CARD(UB) »JUB31,10)
122 FORMAT(1X,10A8) o o o
GOTNL03 .
25 CALL VELIT e
104 FHDFILE 6 S RthNU 6 s J=0
WRITE(61,160)

C . ASSIGN MATRIX NUMBLRS TO EACH SHOT AND STATION. ...
110 FORMAT(2A8)

KES=0 L e
READ(6,100)STN,DEL § IF(EOF,6)4,3
IF(IDEL.FR,6060606060606U60KY2,1
J=J+1l B AMAT(J)=STH $ GOTO%

REWIND 6 % JEND=sJ $ ISTOP=sJEND L . e
READ(6,100)SHOT, NEL
17 (EOF,6)20,176

B A N




' SCAD TERMAT

178
6

16/04/73

IFCIVEL,EQ,6060606060606060B)5,6
1F(SHCT,EQ,ALOC,OR,SHOT,EQ.BLOC)GOTQS

~ 00

D0

NO7JE=JEND,ISTOP & [F(SHUT,EQ.AMAT(JF))B,?

JES]STOP § KES=s2 =~ o e e e e e e

CONTINUE

IF(KES,GT,1)GOTO9 $ISTOP=ISTOP+1 $JzJey $AMAT(J)=SHOT

KES=0 % @¢OTOS5
D023]YX=1,]STOP

09221XY=1, [STOF

ACIXY IYX)=0 SB(IXY;1)=0 $B(IXY,2)=0

22

23

CONTINUE
CONTINUE U .

REWIND 6

13

113
107

SET UP MATRIX FOR INVERSION
READ(6,102)SHOT,(CARD(JC),dC= 1,91
I1F(EOF,6)99,113

DECODE(12,107,CARD(1))DEL, TT e e

FORMAT(F7.2,F5,2)
1F¢(DeL,lE,Q,4241,12

15

14

12

DJ14J031, JEND
IF(SHOT ,ED,AMAT(J0))15,14
JOP=JC $JOSJEND

CONTINUE = e

GOTO13
IF(SHOT,EQ,ALOC,OR.SHOT,EGQ,HBL0C)30,314

30
33
32

po32IC=1,JEND

IF(AMAT(10),EQ,ALOC,OR,AMAT(]0),EQ, ELQC[;S 32 . e

10P=10 § IO:J&ND

CINTINUE
607019

J10PSslop U

31

5

18

N0L8I1CaJEND, ISTOP
1F(SHOT,EQ, AMAT(IO))17018_HW

J10P=10 $10=1STOP

CONTINUE ' R -

19

A(JOP,10P)=1 $A(IUP,J0P)=21
A(JOP, JOP)=A(JOP,JOP)+1 BA(IOP,JUP)=A(JOP,10P)+]

29

108

RCJOP,1)=B(JOP,1)+TT $B(JOP,2)=B(JOP,2)+DEL

B(10P,1)=B(10P,1)+TT $E(I0F,272B(10F,2)+DF}
50T013

NTOT=]STOP

uRTfE(&iini?(KHkaJF3félﬁf:i?;8(J??ES]J?§?}NTdfiWWWW'4
FORMAT(1X,A8,2F1042)

PRINT MATRIX
WRITE(63,160)
N=MTOT o
IF(N,GT,60)G0T042 - .
no4s51=1,N

41
45

42

WRITE(OL,16)(A(]sd)dzl,N)
CONTINUE _

GITOAD

WRITE(61, 16)((A(I»J) J=1,60)1=1,N)
WRTTE(H1,160)

IF(NLE,120)46,50

46
47

D04721=31,N
WRITE(61,16)(A(]1,J),J361,N)

T G0TO6D

50

WRITE(61,16) (C(A(1,J),J=61,1200184,N)




.SDAD TERMAT

W21TE(61,160) 4

D052 I=1,%4

16/04/73

> WRITF(5],16)(AL1,9),42121,N)

CONT MU

wRITE(61,16U)
l o N=NTOT-MFLAG $ CALL TIHETERM “
cALL RESIDUAL
929 CANTINUE
I END)




_DINENSIoN CARU(1C), A"Afil__LLALLiQ 1¢kLLH( 40,2).,71T2¢140)

37

16/04/73

SUBROUTINE TIMFTERM

1,20100), T(106),W(100)
CONAUIL A, RyNyL,D,ATIAT, IRROR, ISTOP, JEND, MFLAG, LQPS,ALOC,ELOC,V, TT2
1,50MN2,SH, SWD, SWT,SHTD, SWDD, NMAX, T,V

o e e e T B R R o R P =T ® e eS ~ e s~ T rte  era NS ammanns ™o

L=2 % CALLMATINV % IF(IRROR G7.0,1)37,38
WRITE(61,101)

102
101

_REWIND 6 $SUMDT=0$5UMD2=0

FORMAT (L0AB)

FORMAT(LX»#MATR]IX S]NGULAR®) R , e

ANT0Q0

READ(6,102)SHOT, (CARD(JC),JC=1,9) § FLEM=0

3 DECONE(12,107,CARLC1)IDEL,TT

IF(EOF,63)40,113

FORMAT(F7.2,F5,2)
IF(DEL, LE. O, 301122

D014J0=1, JEND
IF(SHOT,EQ.AMAT(J0))15,14

JOP3J0 $JO=JEND

CONTINUE e e

627043

[F(SHOT,EN,ALOC,O0R,SHOT,5Q,BLOC)30,31 . . .
10P=]0PS

GoTOL19

17
18
19

n01810=JEND, ISTOP
[F(10,EQ, ISTOP)FgEM 1
IF(SHOT,EQ, AMAT(10))17,18

19P=10 $102]STOP e

COHTINUE
IF(FLEX,GT,Q0)GOTOL3

40

S IMD=DEL-B(JOP,2)=B(I0P,2)

SUMD2=5UuMD2+SUND*SUMD e

SUMT=TT-R(JOP,1)~B(10P,1)

SUMDT=3UMDTeSUIIDeSUMT L e

GOT013
v=5UMDp/SUMDT

119

WRITE(61,119)(V)
FORMAT(9X,# - TIME = DISTANCE = V=s,F5,2)
no6esI=1,n
TT1=B(l,1)=-8¢1,2)/V
TT2(1)=TT1
TF(MFLAG.LT,1)GOT043 § JFCI, LE,JENDYA44,42

41
42
124
123
43
120

WRITE(H61,124)AMAT(L),B(1,1),B(],2),TT1L & GNTO65
WPITE(61.1231AHAT(I).B!lol)LB‘IQZ),TTi $ GOTO065 .
ORMAT(ZX.AB,Z(F8.2.2X),F8.2.'-ALPHA&)
FORMAT(2X2A8,2(F86,2,2X),FB8,2,%+A PHA®)
WRITE(61,120)AMAT(L),BCl,1),B(1,2),TTY
FORMAT(2X,A8,3(FB8,2,2X))

65

CONTINUE
IF(MFLAG,GT,0,1)G0TO089

CTT=B(10PS,1)=B(10PS,2)/V

JFCAMAT(IOPS) ,EQALOC)CLOC=BLOC .. .
IF(AMAT(]OPS),EQ.BLOC)CLOC=ALOC

WPITE(61,122)(CLOC,CTT)

122

89
121

FORMAT (2X,A8,20X,F8,2)
G27090

WRITE(6L1,121)ANMAT (1iel)
FORMAT(2X,A8,24X s * ALPIIA®) e




I)AD T IMETERM

TT2(N+1)=0,0
90 CONT[NUE

16/04/73

RETURN

B _END ] e
|
. )
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SUBROUTINE MATINV

COMMQON A,B,N,L,D,ANAT, IRROR, ISTOP, JEND,MFLAG,10PS,ALOC,BLOC,V,TT2
1,5UMN2,SW,SHD, SWT SWTD, SWDD,NMAX, T, U
DImEUSION CARDt1U>-AMAT(140).A(140 140),8(140,2),7TT2(140)
S 1,06100),T(100),W(100),IPIV(140),IND(140,2)

C A 1S AN NXN MATRIX TOD BE INVERTED,OR CONTAINING EQUATION COEFFS  MA"

C R IS AN NXM RHS MATRIX FOR EQUATIONS Mal
¢ IF L=0,INVERSE ONLY GIVEN,L POSITIVE,SOLUTIONS ONLY,L NEGATIVE MA®
€ 80TH.,  M=ABS(L)y MA®
¢ D CONTAINS THE DETERMINANT OF THE A MATRIX ON EXIT MA®
c A IS REPLACED BY THE INVERSE ,B BY THE SOLUTIONS, CMA®

C " METHOD OF GAUSS~JORDON PJVOTAL ELIMINATION MAY

G Lok Bads Andadeniantidhnibesimtion S Gy B TN gy W A SE w0 1!"-5-"’-&"'--——- ---------- - o wr O P - el Dl dieschondhost .
M= [ABS(L) MA®

o . Db=4,0 e e e e MA®
PO 10 I=1,N MA®
o 1PIV()=Q . e MA®
DO 220 1=1,N HA®
AMAX=0,0 MA®

c SEARCH SUB«MATRIX FOR LARGEST ELEMENT AS pfvoT MA
no 70 J=1,N ~ MA®
IF(IPIV(J)) 80,30,70 , MA

. 30 p0 60 _Kzl,N . R T 7 -3
IFCIPIV(K)=1) 40,60,80 MA

c THIS RQW COLUMN HAS NOT BEEN A PIVOT MA
40 IF(ABS (A(J)K))mAMAX) 60,60,50 MA

- 54 1ROW=J_ L e BN
JC0L=K MA

. AMAX=ARS (A(Jiﬁ)) ,,,,,,,, - _ ) MA
40 CONTINUE MA

70 CONTIMUE MA

C PIVOT FouMD A
IPIVCICOLY=IPIV(ICOL )+ o e MA
IF(AMAX~1.0E~90 ) 80,80,90 MA

C MATRIX SINGULAR,ERRQOR RETURN MA
80 IRROR=1 MA'
RETURN MA

90 IF(IRDW-ICOL) 95,130,95 MA

C .. . MAKE PIVOT A DIAGONAL ELEMENT BY ROW INTERCHANGE, FA
95 Dz=w]) MA

no 1ud Ksi,N MA
AMAXEA(TROW,K) A
A{IROW,KY=ACICOL . K) MA

100 a(ICOL,KY=AMAX A
IF(M) 130,130,110 _ o . MA

110 nO 120 Kzl ,M A
e AMAX®BB(IROW,K) e MA
B{JROW,K)=B(ICOL K) A

120 RCICOL,K)=AMAX MA

130 IND(I,1)=IR0OW MA
CINDCI,2)=1C0L e . A
AMAXaA(100LaICOL) KA |

.. D=DeAMAY - 3 HMA
ACICOL,1COLY=1,0 M A

C DIVIDE PIVOT ROW BY PIVOQT MA
DD 140 K=1,N A

140 ACICOL,K)= A(ICOL K)/AMAX . A
1F(M) 170,170,150 MA

150 pO 160 K=1,M CMA




ADD MATINV 16/04/73
160 B(ICOL.K).b IC OL.K /AMAX MAT
C REDUCE NOMLPIVOT ROWS MaT
170 pN 220 Jsi,N MAT
, IF(J=1COL) 180,220,180 e e _ MAT
180 AMAX3A(J,I1C00L) AT
S A(JNICOLY=0,0 R MaAT
DN 190 K=1,M MAT
190 A(JIKIBA(JIKI=ACICOLK)#AMAX LAT
IF(M). 220,220,200 ~ MAT
_ 200 DO 210 K=1,M~ e HAT
210 B(J,K)=B(J, K)-BtILUL  K)#AMAX - HAT
220 CONTINWE . - _ . ... MaAT
c AFTER N PIVOTAL LONDFNSATIONSoSOLUTIOHS LIF IN B MATRXX MAT
1F(L) 230,230,270 MAT
c FOR INVERSE OF A, INTERCHANGE COLUMNS MAT
__..230 DO 260 Isi,N__ . .. MAT
JEN®l~] MAT
. IFCINDCU,L)=IND(J,2)) 240,260,240 o _ MAT
240 1ROWSIND(J,1) MAT
1COL=IND(S,2) MAT
DO 250 K=1i,N , MAT
 AMAXZA(K,IROW) e HAT
ALK, IROW)=A(K, ICOL) MAT
250 ACK,ICOLY=AMAX HMAT
260 CONTIMUE MAT
270 1RROR=Q FAT
RETURN \ MAT
ENU S e e AT
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SJBROUTINE RESIDUAL
DIMENSION CARD(40),AMAT(140),A(140,140), 8(140 2),7T2(440)

1,D(100),T(100),wW(100)
COMMON A,B,N,L,D,AMAT,IRROR,ISTOP; JEND,MFL AG, ]QPS,ALOC,ELOC,V,TT2
1,3UMD2,SW,SWD,SWT,SWTD, SWDD,NMAX, T, W
L ettt bttt S rb el Aot debabed el oDl Al b Rl d Rt b Tt Dbl bt ettt LA
102 FORMAT(10A8) ' ,
103 FORMAT(///,1%X,#VELOCITYz#,F5,2)

104 FORMAT(2X,2AB,F8.:2,2F6.:2)
105 FORMAT(w __ LOC4  LOC2 __ DIST _TT RESID®)

106 FORMAT(/,12X,#ST,DEV, OF RESIDUALSs#,fF5,3)

197 FORMAT(F?7.2, F5.2) ) o L
108 PORMAT<1X.¢ST DEV,=#,F5,3)

140 FIORMAT(1H1, 1x.- .)

. RS220,0 § TNOBS=0,0 _
IF(IRROR fT,0,1)40,10
10 REWIND 6

WRITE(61,160)
WRITE(61,105)

13 READ(6,102)SHOT,(CARD(JC),JC=1,9)

1F(EOF,6)400113 e e e i e
113 DECOUE(10,107,CARU(1))DEL, TT
1F(DEL.LE.D,:1)11,12 U

11 DN14J0=1,JEND
1F (SHOT,EQ, AMAT(J0))15,14

15 J9P=J0 $J0=JEND

STN=SHOT

GNTOA3 o o
12 IF(SHOT.EQ,ALUC,0R,SHOT,EQ.BLOC) 30,31

30 17P=]0PS

307019
.31 DD18]0=JEND,ISTOP

IF(SHOT,EQ,AMAT(10))17,18
17 10P=]0 $10=1STOP

18 CONTIMNUE
19 RESID=TT-DEL/V~TT2(]OP)=TT2(,JOP)

RS23RS2+RESID#RESID

WRITE(61,104)STN,SHOT,DEL,TT,RESID _

THOBS=TNORS*1,0

GOT013 A I
40 CONTIMUE

STND=RS2/(TNOBS=1,0) $ STEDsSQRI(STQOD)

WRITE(61,106)STED
VST1=STQD/SUMD2 $ VST=SQRT(VSTI) % STOVsVST*#(V8Y) —

" WRITE(61,103)V § WRITE(61,1082STIV }
RETURN o L , e
EHD
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STHUROUTINFE VLLIT
NIMENS 0N fA¥U<10>.AhAT<14QLLAL;49 1401,8(140,2), 112111&1__m_;“m~
1,70162), TCL00),W(100)
COMANN L, RN, L, D4 AitAT, IRROR, ISTOP, JLND,MFLAG, 10PS,ALOC,BLOC,V,TT2
1,S5UMN2,SW, swn.SwT SWTD,SwDD,NMAX, T, W
13 FORMAT(X,#APPARENT VELOCITY = #,F4,2,#(+-#,F4,2,a)e)
14 FOP1AT(X.“INTERCEPT = 8,k5,2,8(v=0,F4,2,%)08,/)
RAT=(SW«SYDD-SWDs#2)

VAS(SWeSWTD=SWNe®SWT)/BOT § v=1,0/VA
V32 (SWT#SWDU-SWD*SWTD)/BOT . R
SRES=20.9 ‘

D60 N=1,NHAX e e

" RES=VAsSD(N)4VB=T(N) § SRES=SRES#W(N)sRES#RES
50 CONTINUE

ALP=SRES/(NMAX=2)
FRRASSART((SW#*ALP)/BOT) $ ERRBaSURT((SWDD*aALP)I/BOTY .. . .. . _
FRRV=ERRA/(VA®#2)

WRITE(81,13)V,ERRV_ $ WRITE(61+14)VB,ERRR

CONT INUE
RETURN

END




i

TABLE 1

DATA LIST EXAMPLE (REFDAT)



2%1072 TRANS«AUSTRALIA SEJISMIC SURVEY ,1972

SARY[CIPATING IRGALISATIONS = 6MR,ANU,UN],OF AD:L_A!DE.L'*I OF QLD,UNI,OF TAS,
RIVERVIEN GBS o _ —

TmREE LARGE SWOTS FIRED, 1 MT.FITTOW{NDRTH FLINDERS RaNZES),80 TONS
e e ..— DEIOHATED 25/1D/22., D3HR 05~ 00,045 UT . _ S
LAT, 30DEG 00,4MIN LONG, $139DEG 33,BMIN
2 KUNARALLING(NEAR XALGOORLIE},B80 TONS
e e DETDNATED 25/30/72 ; L4NR 05¢ 03,238 UY . . ..~ . . ...
LAT, 30DEG 40,5M]N -LONG, 121055 04, 0MIN :

. 3 HASS svmn {40 “MILES suu*ru oF oaeosn,;o Tons
 DETONATED 19£312s/72 , O7HR 501 .00.77S UY . .. .. .. _ _. ..
LAT, 38DEG 17,6MIN LONG, 14B8DEG 48;4MIN
CUMFLEMENTARY JATA AVMAILABLE' Fﬁou 4970.2; -ORD _RIVER -BLASIS AND 1956 .A!muc IESY .
DATA FROM MARALINGA ,




LoSaTiON - ABREVIATION LATITUDE  LONGITUDE  ELEVATION INSTITLYICN
S g4 wr,FivYON S FIY 30 00,4 139 33,8 »0,0 -0,0
S B KUNANALLING 5 KUN 30 40,5 121 04,0 0,0 . . . -0,0
S 3 BaSS STRAIT S BAS 38 17,6 148 48,6 25.2 22,7
Ry PARTACOONA PNA 32 0G.4 38 09,9 0,0 VA =0.0.
2 @ [SLAND LAGOON LN 31 23,6 36 52,2 «0,0 uA -0,0
!y HaLLEY L L "7Y .. 33.25,8 . 138 55,3 . 0,0 vh L L L L =0.t
R 4 KINGOONYA KA 30 57,7 135 20,1 0,0 UA =0,0
R S SEVEN=]LL SNi, 33 53.2 138 38,4 0,0 VA . o=0,0. .
R & MT,BRADY By 29 14,8 134 59,0 «0,0 B8R -0,0
8 9 QJCONADATTA faled] 27 33.7 135 27,0 0, LA *0.2
R 8 TARCIOLS TR 30 37,2 134 30,3 -0,0 Uk 0,0
8 §_ UMHEREYANA. _ .. .. UMB . e -3D.84,4. . 139 02,7 _ _ «0,0 77 B /0 J
R1p CLEVE CLv 33 1,5 136 29,7 0.0 VA 0.0
213 ADELA[DE ADE 34 SB,0 138 42,5 =0,0 VA 0,0
Ri2 MY, w]i LCLSHBY "y 28 9C,2 134 09,2 0,0 EMR «0,0
R13 DBRAMITE DOWNS . GD . 26 58,1 133 23,9 w0,0 BHR *0,0
R34 DOLDEA [ 30 29,0 131 52,0 0,0 8MR 0,0
Rys BELLFIELD . _ _8fD - - 37 10,6  .142 32,7 . 0,0 BMR L. =00 .
R16 MILL RICZE MLD 24 51,3 133 09,5 0,0 BMR »0,0
R1y 0Ok 13 30 41,4 130 2%.5 0,0 BMR 0,0
R10  ALICE SPRINGS ASP 23 4,0 133 53,8 «0,0 BMR 0,0
219 TOJLANG] 160 © 37 34,3 445 29,4 0.0 MR «0,0
R20 DJEAxIN N 30 46,3 126 57,2 0,0 BMR -0,
R23 TALEINGD _ Tap. L. 35 36,7 148 17,3 0.0 ANU 0,0
R22 X»ANZOBAN © KA 36 12,8 146 07,7 «0,C ANy 0,0
R23 CABRAMURRA Cap 35 55,6 148 26,0 0,0 ANU =0,0
R24 CANBERRA CAN 3% 19,2 148 59,9 0,0 ANV =0,0
R2%  JENOLAN JEN . 33 49,8 150 03,3 =0.0 ANY 0,0
R26 INVE2ALOCHY INY 34 57,6 149 40,0 . w0,0 ANU =0,0
- R2? AAMBRDOK el o~ WAR . __ ... 30 .14.3 148 53,0 . =0,0 ANy =-0,0 .
R2§ WERO“R! WER 33 57,0 50 34,8 #0,0 ANV 0,0
#29 FORREST A 30. 83,0 27 46,6 =0.0 BMR “0.0
R39 RIVEOVI]EW Rlv 33 49,8 153 09,5 0,0 coL 0,0
RIS WARRAMUNGA wRA 19 56,7 136 20,5 «0,0 8MR =0.¢
R3P CwARTERS TOWERS CTa 20 05,3 146 13,3 0.0 Qu «0,0
... .R33 BRISZANE __ ... BRS _  ___ _ .27 23.% 452 46,5 0.0 QU 0.0
R34 RAvWL INNA Ra 31 03.4 125 19,7 0.0 L1 0.0
R3S ZANYHUS 2s 31 01,8 123 33,4 0,0 BMR 0.0
R3¢  KALBIORLIE kLG 30 47,0 121 27,5 0,0 BMR -0,0
R37  KLNUYURRA KNA 15 43,0 128 46,0 =0,0 BHR 8,0
R38 MANTON Dav MTN 12 50,8 130 07,8 0,0 BNR . 0,0
- R3% MUNDARING . . ... MUN __. _. __33 88,7 .._%16 12,5 . _ _ =0,0 BMR 0,0
R40 “MEEXATHARRA mEK 26 36,8 118 32,7 o0, BMR “0,0
R4y OFFICER BASIN oF 27 05,7 124 €4,¢ 0,0 BMR 0,0
R4y KOWEN FOPREST KN 35 17,3 149 37,6 760,0 BMR 0,0
R43 CCOBER PEDY ce 29 15.7 134 58,4 0.0 ua 0,0
Red SANDSTONE S 28 01.2 119 18,0 «0,C BmMR 0,0
e R4S _MY,CAYENAGH oo By 25 S4,6 _ _133 07,9 =0,0 BMR 0.0 : R
R4é ~HCBaART Tay 42 54,6 147 19,2 «0,0 TU «0,0
R47 MDORLANDS K00 a2 26,5 147 14,64 «0,0 TV 0,0
Rad YbDﬂALEAH TRR 42 38,2 146 27,0 0,0 T 0,0
R4y  SAVA'INAW Say 43 43,2 147 13,3 w0,0 Ty 0,0
RS9 SKEFFIELD SFF 41 20,2 146 18,4 0,0 Tu -0,C
Q94 SLLYERYOM . . SN _ . .31 9,3 . 14431 11,8 0,0 ANy 0,0
R52 KARS [$3 32 11,0 142 03,2 «0,0 ANU 0,0
R5S  ASHMONT AT 32 28,8 142 57,4 «0,90 ANY 0,0
R3e  BEILPAJAF 1] 32 52,3 143 48,1 0,0 ANV 0.0
A58 MOSSGJEL . " 33 39,0, .1a4¢ 22,9 0,0 ANV 0,0
RS8  BDOLI1GAL T8 33 0.2 144 53,3 0.0 ANY “0.,0
R3Y FERNDALE 13 35 34,2 147 03,6 0,0 ANY 0,0
RS58  “EADOWS ns 35 58,3 147 07,3 0,0 AKy 0.0
RS9 SCITTS PEAK SPK 43 02,3 146 16,5 0.0 ™w 8,0
R8P STRATm GORDON . SGD ... .. 42 s5C,9 146 32,4 0,0 tu «g,0
R6y HOBATT . TAY 4p 54,5 147 19,2 0,0 Tu «C,C
R82 TARRALEAK TRR 42 16,2 146 27,0 0,0 T 0,0
468 BELLTIELD BFD 37 10.6 142 32,7 0,0 BMR 0,0
564 UMIETETANA umB 30 té,4 139 07,7 0,0 UA 0,0
Rey = =7 33 25,8 138 55,3 «0.0 UA 0,0
L1 Tay 42 54,6 147 19,2 «0,C T “0.C
ETY) Sav 41 43,2 147 13,3 «0,C Y 0,0

Hok TARSA Za- TRR 62 38,2 146 27,0 «C,0 L 0,C



S=07

"

-

P

Py

Py

F™y

RECIRDEF LOCATION ABREV  DISTaMCE AZIMUTH
T SARTACOONA _. . PHA 258.8 _ 210,7
2 ISLAND LAGOON LN 30C.3  238,%
3 WALLET HTT 384.4 188,9
4 KINGOONYA _ KA ¢19.5 _ 254,3
6 MT,BRADY BY a51.4 279,6.
8 TARCOOLA TR eet,2 . 260,88
[ UMBERETANA uM8 49.3 238.2
16 CLEVE cLy s01.2 214,6
11 ADELAIDE ADE 555,6 188,1
12 “T,WILLOUGHBY WY  571.9 291.5
14 COLDEA 0aA 742.% 20é,0
5 BEQLF JEWD arp 8e1.8 16,6

TRAVEL TIME

39.56
44,16
70.66
71:66

44,96
49,86 .
81.76

55.96

— .. B4, 4

96,66
109.46

58.81
66,62
72.93
115:54
117,25

62,30
62:89
67,70
68,00
70,46
74,60 -
79.C6

- -120.46 .

8.6

68,16
76.06
85,56
£36,9¢

79,76
135,46
154,36

77.86
78,98
99,68
116.5¢
124,7¢C
135,40
140,10

97.2¢
97.79
10¢.75
162,17
173,64

$10,7¢

REMAR

Goon .
Falr
FAlR
GCOD

GOOD
G00C
6o0T

Goop ™

Beflebod

Gooer

.Goabd

GcoD
GooL
Goop
Falr
FAlIR

GooD
GooD

Goot
506D
600D
FALIR
FAIR
Goop. .

GOOC

Gooe
Goot
FAIR
GootT

FalR
Goeto
Gooc

GoOoD
GOGD
FAIR
POOR
POOR
PGOR _
Falr

PoOR
Geor
calnR
felefals
Cals

GGCo

KS

g.10
Q.10
8.1C
0.10

0,10
.59
g,5¢

¢,10
Q.28
0,10
2.10

0.10
3,10
.10
0.10
8,10

g.10
8,10

0,10
g.10
8,10
8.18
0.5¢C

8.50.

8,10

a ‘10
8.5¢
g.10
3.50

g.10
0!10
8.10

8.01
0'01
0,58
8.5¢
0'50
Q8,10

0'10

8,590
0,10
G.10
.10
1,00

.10

TT MSL

39,56
44,16
70.66
71.96

4e,96
49,86

€1.76

55.96
64,46
96,86
109.46

se.81.

66,62
72.93
115.54

117.25 .

62,380
62,89
67,70
68,00
70.46
76.60
76.96
126.46

INSY

Ua

B8.16

ee.16
76.36
85,56
136,96

78,76
135,48
154,36

77,86
7¢.98
$5.48
116.5¢Q
124,70
125,40
145,10

97.20
97.79
1€3.75
172.17
173,54

123,76

JA

La

Bua

[2 4]
1 4
A

gma



Sw3T RECORDEF LOCAT]ION ABREV TTAMCGE AZIMUTH TRAVEL TIME REMARKS TT m»SL INST
S T T T T T T 196,66 GOOD  0.10  196.66 i
. . ) _ ~ .. 241,96  _ _. FAIR §.10. .. 243.96..___ .
1 16 »1LL RIDGE m.D . 852,3 . 310.5 .. . 112,080 800D 0,10 .. .. 142,00 ___ _BMR
112,79 600D 0,10 112,70
B, e R 415.80 . . FAJR 0,18 ... ..315.80
119.70 G0Cp 0,10 119,70
I e - 127,20 . FAlR 8,10 . 127.20 - .
176,40 FAIR 0,10 17¢, 40
- . e - - 195,60, - GOOD 9,180  -— 3195.80- . .
L e eemdY . LOOK e €6 - 883+l 26yl 114,88 — - .. GOOD —GyiP -~ 114,68 BMR ..
: 115,64 500D 0.10 115,64
I . 208,80 .- - FalR. §,50 - 203,800 - ..
1 18 ALICE SPRINGS  ASP 896,6 - - 319,98 - . . 417,86 - GOOD 0,10 - - 117.86 . BMR-
120.80 FAIR 0,10 129.80
e e e e i e 343,08 ——o- POOR- -Be10— - 363400 - -
149,16 FAIR 0,10 149,16
- Coa- - - : ~ 205,46 - - GOOD §,10 205,66 . ..
1 19 T00LANG] 100 1902,2 148, 4 129,96 . FAIR 0,10 .. 129.96 . . BMR .
T .29 . FORREST .. _: FT ._ .3335,7 .. - 2631 . —— 145,46 -~ . GOGL 0,10- 145,86 BMR—
147,53 FAIR 0,10 147,53
- - e D e e e 159,60 - .. FAJR 0,10 — 157,60 - - -
184,76 FAIR 8,10 184,76
— o eeme o el 254,36 - - POOR—G¢50 ——-— 254,16 - - — — —
: 32 . . CAARTERS TO&ERS. CTa .. 3288,9. . . - .33.0-- --- . 464,00 — .. GOOB-. 0430 — .--364,00 . QU -_.
' 288,46 FAIR 0.50 286,46
. 34 Rawl 1N " RA 137C.0 264,7 172,86  FAlR 0.10  172.86  BWR
: . 177,00 FAlR G,1D S 177,88 . e
307,00 FAIR 0,50 367,00
1 38 “ANTON UAM  WTN  2134.8 330.9 257,50 POOR ©.50  257.50  BMR
- 260,66 - GOOD 9,10 - 260,66
265,76 FAIR 0,10 265,76
272,16 Falr 0,10 272.46. . . ..
: aa MEEKATWMARRA MEX 2692.3.- 279.2 - - 255,66 FAIR §,10- . . .- 255,86 - BMR
. as JFFICER BASIN  GF 1484,5 278.9 187.%7 Falr 0,10 187,27 ... BMR _
168,92 GOCD  0.10 168,92
: a2 KOWEN FORREST KN 1383.6 125,2 139,70 GOOD 8,10 139.%0 MR
e e e - _ ... 440,88 -——- FAIR @.10- - 140,63 . _
1 43 COOBER PEDY cP 452,1 279, 4 62,36 . 600D 8,10 62,36~ - Ub--—
s 44 . SANDSTQHE 8§ 1983.8 - . 273.3 . 248,46 - . FAIR §.10 248,46 BMR_ .
: . AB . MY CAVEUAGM... . C¥— . 37B.6.— -~ 30846~ --- 403,18 GOOD O 36— —— 263480 BMR—
113,40 FAlR Q.10 111,40
I P e B 126+10-— - -BOOD- 0,18 - 388,10 i

173,60 FAlR §,50 173,60




Se07

PR S

162,60

&ECORDER LOCATION ABREV DISTANCE AZIMUTH TRAVEL TIME REMARKS TY MSL INST
- T T T T o T Tg79.10  GOOD Q.50 175,10
2V ISLAND LAGOON LN 1809.6  97.1 189,47 POOR Q.10 185.47  us
. e Ll . £92,92.. FAIR G50 __ ..192.97
b TARCOGLA . . TB 3287.4 93,2 . 163;42 . ___FAIR Q.10 — 363,42  UA
179,01 FAIR 0,10 175.01
B e e . 289,80 .~ _.__ POOR. 0.50. . 289,80 —
17 coox L. CK... . .B96.4. ... ... 92,5 . 116,05 . FalR Q.10 - ..118.05 . . 8MR . _ .
) 16,67 Goon 8,10 116,67
e —- e 418447 — . FAlR Q30— — 128,42
29 FORREST - FI.- 64221 - - - .. 93,8 - - 84,93 ... -POOR - 8,10 - 34,93 _BMRL. .
86,01 FAIR 0,50 £6.01
e e S 151,70 FAIR 3400 - - 158,70 - —comm oo
180,80 FAIR 1,00 160,80
34 RANL JNNA RA 409,83 96,5 56,79 GooD 4,01 56,79 amMR
I S A, LT L. 66,77 _._ GGG Q.01 66,77
71.51 POOR §.10 71.%1
e e el .. 79,42 - FAlR- §.50 -- 79,42 e
97,60 POOR Q.50 97.40
e L - - . 145,77 _FalR® .§,50———. 135,22
_36 KALGOGRLJE KLG - 39,4 . . 307,9 — __ 8337 . GO0D. Q.10 - .37 BMR .
10,97 8000 G,10 1€.97
; - - e et e e 12,7 ... 306D 9,10-- S2.22
39.. .. MUNDARING .. ____ MUN _ 4BA,4 2584 ... 6457 . __.. FAIR_ Q.10 __ _ __6a.897 ___@MR
80,97 POOR 0,10 80,97
- e Ll e 212,77 . GOOD- 8,10 - .- 312,227 .
132,77 G000 G.10 132,77
- _— - . £35,27 . GOOD 5,10 135,27
147,87 GOOD .10 137,97
40 “EEKATHARRA  MEK  s13.2 33,7  e8,87  GOoOD @§.10 68,87 guR
. 81,07 6300 6,10 31,17 e
121,77 FalR Q.10 121,77
R . 140,27 6000 0,10 140,27
.4y .. . OFFICER BASIN __OF. .. .. 534.8 __ _ .. 43,8 e .. 72,23 . - — ... FAlR 8.10- .. _-.-22.22 BMR
72,97 600D §,10 72.97
4 SANDSTONE 'ss 340,68 329,3 47,97 " gooD 0,10 47,97 gma
R - 53,47 FAIR Q.16 53,42 I
67,77 FAIR 4,50 67.77
e e e el . 83,87 . __ G00D.. Q.10 . __ _ 83,42
94,37 Goo0 4,50 94,37
L PARTACOONA PNA  1193.4 302,% £53.70 POOR §,50 153,76 uA T
) o L R e 169,40 FAIR 9,10 169,40 —
So3o - HALLEY _ .o ... HYT... 10426 _ _ 298,1.._ .. £3%,20 - ... FAIR 0,310 ... +¥S,20 _ .. .uA .. .
289,70 FAIR Q,10 2 2,70
9 UMBERETANA 43 1260,7 T 313.2 FAlR 9,50 162,60 us



SeOT REC2IRDER LOCATION ABREV  DISTaNCE AZIMUTH TRAVEL TIME REMARKS TY MSL INST
166,70 Goop  8.10 166,70
o . I . L T 183,80 .. GO0 0,10 - - - 185,60, _ ..
21“‘0 fAlP '1‘0 21‘.‘0
- el e . 230,20 ... FAJR 8,10 . . . 2308.20 . ...
281,30 Falr 8,10 281,30
R U URIU SR 1 > 991 —. FalR 8,38 .... .293.00 .. .
3 pE Y ADELALIDE . .. ADE . 975.3 ... _ 209,12 . 334,30 POOR 10,10 334,30 _ . ua__ .
. 149,60 POOR 0,50 149,89
L . o . 199,43 . FAIR B.5C 159.40 .. - _ .
- i ' ) c22.70 Fal® 0,10 222.70
..... - e e e e e e . 20288 — . .. FAIR 0,10 . . .262.80 .. —
3 " 15 . BELLFEWD -1} 565,9 260,7 77.08 Goop 0,10 - . 77.00 . .. BMR
: . 79.00 FalR @,10 . 79.38
- o 84,20 Goob 8.10 -... Be20 . e -
. . 93.20 Goop 0.50 : $3.20
- - R — - Ce e - 383,28 GOCD 0.,30-.. ... 303.70. .
111,20 Gogp 0,10 113.20
- . - 154,20 GooB G§,3i0 354,28 . ... .
3 i8 ALICE SPRINGS  ASP 23181.8 316,5 278.28 Faln 8.50 . 270,20 ... .. 8MR_ ..
. . ) 275.00 Faln 0,10 275,00
3 19 TOOLANG] 1060 302.6 28e,3 45,10 GO0t 9,10 45,10 BMR
. _ R . e e 49,20 . GOGD 9,310 - ... 40,20 . __. . _
54,20 : Go0C 0,10 54,20
- . e mme e e e - 82.7¢ GO0 0,10 82,70. . .. .
. 89,48 . GOOD 0,10 €%,40
e R ” 7T Goor §.50- . S4.40
- 30 . QIVERV]IEN RlY 538.% . 28,3 : 8e.70 . FOOR 0,10 86.70 coL ... .
92.8¢ FalR 0,10 92.80
- _ ’ 147,80 FalR .10 147,80 .
. . 152,20 GoOD §.10 152.290
S - - : o S . 158,50 GS0D 0,10 156,50 .. ... ...
. - 165,30 . Fala 0,10 165,10
174,30 . FalR 0,10 174,10
3 46  HOBART . Tay 927,9 - 193.3 72..¢ Falr 0,10 72,18 10
: . ' : 74.50 . Fal® 9,10 . 74,30
Ce e e em e el . 77,90 . G008 0,10 — . .72.98. . e e
143,40 Falr 0,10 143,40
151.30 - GO0 B4+10 151,38
3 47 “DOPLANAS _ mO0- .. eB8C.7 . 196,31 - 66,90 . BOOE Q.10 66,90. . T0. .
. - 67,20 Go0p 0,10 87,20
.- — e o e e .- P 82,39 -~ -.—- 600D 0,50 82,30 -. . - .
111,20 Falf 0,10 113,20
138,10 Fala 0,10 136.10
3 48 TARRALEAR TRR . 488,3 203,.8 68,20 Gooe 8.50 68.20. . . .
7% .40 FaAlrR 8,50 75 .40
e e e e e e e _ . 80.40. - - FAIR B,50-.—— - . _B5,480. . . .
87,60 600D 90,30 27.60
- - - ——— . 102,40 .. FalR 8.10 102,80

136.2C Falk 8,10 136,20



S»07 RECORDER LOCAT]ON ABREY DISTANCE AZINMyTH TRAVEL TIME REMARKS TY MSL INST
3 - . 49 SAVANKAN . __SAY _  48s.9. - 3199.5. _ c e 853,40 ... . .- 600D Q.20 .- 57.38 . TL._ _
64,50 GO0D 9,10 64,30
. e - . SO e e ceeee .. 72,48 __ . 600D g,10. ... 72.40. ... .. _
79,70 FAlIR 0,50 79.70
G i . - 42%,30 .. . FAIR 0,10 . ... __325.30 . ... .
3. . .50 _ ... .SHEFFIEMD." ___ _SEF _ .. _400.4 .  _ __ __ 28,6 ... 5,70 . __._ GOOD @.1iD. . 55,70 _TU _
62440 GoOD 0,10 62.40
- - : - e e : . 66,00 ... .GDOD 9,50 . . 66.00
70.40 Good 0,50 70,40
3 59 SCOTTS PEAK SPK 568,8 201,3 96,00 FaAlrR 0,10 96,00 TU
- - - e —— . e 424,90 - FAIR 8.,10. .. 124,90 .
15¢.80 600D 0,10 159.890
3 60 STRATH GORDON S60 $51,7 202.7 75,40 600D 0.10 75.40 TU
. e . U - 3 e e BLe8D e - FAIR 8450 o 81,90 .
95,80 GOOD 0,10 9s .80
- L o e e o - A, 1CL,90 FalrR 8,10 100,90
- 123,70 GooD §.10 123.78
- T — - - 448,70 . -GOOD 8,10 166,70 - .. ..



TABLE 2

FPROGRAM TERMAT OUTPUT




600000111111 0000
070009921111 11100
.. 00800211111 11100
000700111000 1111
0029704003111 0111 S
00305631111 010111
1011115090009 00000 L
1111010500000 000
111101920500 000% 0
11101100052 00000
111013000904 00000 S
11101100000P50000
0111000000003 000 ~ _
0111110000000500
0 0031414 10000C000030
000111000000000S3
NAM 2 66,05 328,98
NAM 4 70,98 345,97
TTTTTTTT O ULUPUTUR 78,46 386,95 - B
MUL TAMA 105,23 572,82
) PALIE R4,19 431,66 0 T
LONDOL 80,53 435,91
67 254 59.20 314,02
“67 38 44,10 214,19
== g7 40 57,85 271,98 -— -
67 43 58,70 314,76
TTTTTTT 67 47 60,36  335.29
67 48 48,15 241,49
67 25 24,55 117,86
67 26 54,40 275,14
T 67 27 497,33 222,47 - -
67 37 37,80 195,09
TIME DISTANCE V= 5,92
NAV 2 10,73 50,27 2,24=ALPHA
NAM 4 10,62 49,77 2,21~ALPHA
ULLPUTUR 10,22 48,15 2,08=ALPHA
o MuLlama 16,01 86,23  1,44-ALPHA
PALIE 11.39 54,34 2,21-ALPHA
__LONDOL 1n.40 54452  _ 1,197ALPHA
67 254 0,09 4,10 ~0,60+ALPHA
87 38 -2.78 -14,495 =0,25*ALPHA
67 40 “0.,03 -3,39 0,55+ALPHA
67 43  41.07 11,54 w0 ,B88+ALPHA
67 47 4,35 33,19 w1 ,26*ALPHA
67 48 ~1.04 - -3,11 PO:QZtALB:A“M.m
67 25 =4,10 -22,10 ~0,37+ALPHA
67 26 ~0.85 ~3,57 “0,24*ALPHA
67 27 0.64 9,13 ~0,70+ALPHA
67 37 CALPHA




¢ . N

i

uw

_7"7

D
2
-

Lamson Paragon Formaliner Paraflo Rref. No. 15

W N O A W N -

0

— e
“w N -~

-
o

B b A A s DA W W W W W WL W W NN N NN RN NN Y e o e m
NN LM N O 0 DN OV B WN -0 VNS WL oaWWN =0 W 00N O W &
\

_ 48

49
50
51
52

53

54
55
56
57
58
59
60

VELCCITY=z 5,

92

ST,LEV,=0, 285

QF RESIDUALS=(0.354

LOCY Loc2 DIST TT RESID
NAM 2 67 25A 30.21+ 6,18 <0,56
NAM 2 67 38 22.65 5,92 0,11
NAV 2 &7 4n 46.89 11,11 0,40
NAM 2 A7 43 84.58 15,44 =0,21 3
NAM 2 67 47 75.99 13,89 ¢,07
NAM 2 67 44 68.66 13,51 0,19 S
NAM 4 67 2% 26.87 6,355 -0 , 04
NAM 4 «7 26 21'04 5'26 '0.46
NAM 4 &7 38 22.70 5,92 0,12
_NA¥ 4 67 40  46.78 11,01 0,35 N
NAM 4 67 4% 84.40 15,34 =~0,25
NAM & 67 47 75, 55V13_?9_mel§,,muunmm“ .
NAM 4 &7 48 68.65 13,51 0,21
ULLPUTYRS? 25 19.25 4,95 ~0,902
ULLPUTURG7 254 21.70 5,38 0,24
ULUPUTURS? 26 12.70 3,96 «0,02 _
ULLPUTURS&7 38 30.10 6,92 0,00
_ULUPUTUR6? 40 55.35 12,01 0,03
ULULPUTURe? 43 93.44 16,34 -0.65
ULUPUTURS? 47 78,15 14,29 0,26
ULLPUTURA7 48 76,26 14,61 0,16
MULTJAMA 67 25  71.74 13_520 0,06
MULIAMA &7 28A 77.17 14,18 0,31 -
_MULTAMA 67 26 74,89 ;llngmgjllmw_”m“ _
MULJAMA 67 27 75.02 13,11 =0,30
MUL]AMA &7 37 8B2:.99 14,80 =0,66
MULTAMA 67 38 90.79 16,92 0,39
MULJAMA 67 40 100.22 19,01 0,09
PAL]E &7 25A 85,46 15,98 -0,07
PALIE 67 26 76:23 14176 -0,09 e
PALIE 67 27 66,69 13,11 0,33
PALIE 67 37 49.09 131,00 0,50
PAL]E 67 43 31.29 6,84 0,23
_PALIE 67 47 105, 62.13“59 0,21 I _
PALIE 67 48 17.28 3,91 =0,70
LONDOL 67 25A 99.48 17,48 0,08
LONDOL 67 26 90.28 16.46 0.26
LONDOL 67 27 80076 14111 ’0.03
LONDOL 67 37 63.01 12,00 0,16
LONDOL - 87 38 __47.95 B,42 ~0,62 B o
LONDOL 67 40 22.74 4,71 =0,87
LONDOL 67 43 21.05 4,74 0,88 ~
LONDOL &7 48 10.64 2 61 0,14
ST,DEV,
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1/2,3,4,5,6,7,8,9,10[11,12,15;14,15)16,17,18,i9 T1T2 T3 THTHTE,TT78,79,60
! ! 1 ! ! 1 1 [
0,293,730y 4 RO, RIVWVER, IBLASTIS 4y v ] v ey P v e fa g s b v v e b a1
SERIAL WNo. TITLE | | 1 [ ' 1
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1 l I | 1 1 1 !
S,0, 1,  BRO | 4 4 ¢ 4y 4 ¢ 4y |t 07,6 | {28 4841, ;  ]1,20,-,0,1,2/0,-,0iS, 7, 4,7,2 ; ; , , {529,455 TEINNE; ; ;g
TYPE NUMBER LOCATION [ LAT/TUDE LONGITUDE ELEVATION, SNOY  ABREVIATION FREE FORNMAT ]
TS W A N S I PR R B A N B | [ A A B b by Loy ELEVATION) (g y INSTITUTION 4 ) 4 | ) 1 11 | [ U U B B B A1
| ! ! 1 ! 1 1 !
R, 1,6  MT;, CAIVENAGH , , , 2,5 S54,-,8 ; #1133 ,0,7,-,9 ;4 15;50:-40, ; » o, JC/AV, | JANUY o L 0 11 v 0 b1
! 1 1 1 t i U '
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DATA FILE FORMAT




PLATE 2

PROGRAM PLOTIT DECK STRUCTURE

Data fto be plotted
(Card type 8B)

FNEW CARDS TYPE B

NEW CARD TYPE A 1
EOF ' ,
] Plot specifications
— S010102030410111218192526 ~~ (Card A)

20.0100.0300. 8.0 k|
{ EOF
EOF

n

SEISMIC ARRIVAL DATA (FILE 3)

SHOT AND STATION LOCATIONS (FILE 2)

Number of recording

e

stations

-150

To Accompany Record

RUN, 5, 1000

PROGRAM PLOTIT

No. '973/12/ (460 —.43 4
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