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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 interpretationo 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. 
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l. 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'3 first card is free format and contains the 
title of the survey. Any relevant data or commpnts may be specified in 
free formCl.t on any number of following c~:cds which precede an EOF card. 
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1st card format F6.0, A2, 9AB 

subsequent format 10AB. 

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 E OF 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 AB, A 7) 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 (tid) 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: AI, 12, 2X, A15, (12, 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, 7(TRAVEL TIME, QUALITY, 
ACCURACY). 

format: 12, 12, X, F6, F5, X, 7(X, F6, AI, 11). 
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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 (VeOR = 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 13)0 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 specificationso 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-5-

Pl)t specifications 

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

Format: 7F5, 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 aU 
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(2jMP 
plotter is required, PB for 30-inch or PL for 10-inch. If PLOTTER is left 
blank then PE (30 inch) is assumed. 

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

Ha-;ring 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: AI, 12, 3412, X, F6, AI, At. 

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 I 
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 I 
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 recorders 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 ale (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 AS. 

CARD type B: Recorder or shot label, distance, travel time. 

Format AS, 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 EOF). After all series 
are speCified the data is terminated by an E OF 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 re.corder 
(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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COSECO~E=l./SI~~NE 

I ..... -.-.. -_.-.-- .. ~~.~~!~~~-~.~-;-~-~ .. $ ~'6! ~.~; ~ (i2'!~-~~ ~i~' $ . E = S )RT ~ ( E?')"~ E DA"S H-:-S:j R-r"F ( E-O'A'SH 2) . 
L 91 IDE ~ r : 3. ... _.. __ ._. _ _ _ 

I __ . __ .. ____ . ____ ._. ~~ill;: ~ r ~l~A.~J_~~ .Lg ~ ~_~~ UO.~N TJ.~. . . .. ___ ... __ . ____ ... _____ ._._ ._. __ .. ___ ..... __ . ____ ... _ .. 
lDEGLAT( JDE~T), MINLAT( IDE''JT) ,SECLAT( IOE'tJT) ,nEGLO\J( IDE'lT). I -- .. -- ---.. -Z-~-~~tg~i_~·~6~2t~C.LO.NLlD.ENT t •. CRJ_P_1IQ~J..1 D..fN!1. . .'--.' --- ..... -_ ............ . 

- .-- _.2...39 .. S..EC.Lil..ll.DE~t.l..~ 6 __ D._.SfCLAT ( IDEN 1.1..$ ~E C~ON ( IDE..~r.)~f4.o *_S.E.CL.O_~ (,1 D=--'il L. 

I 
I 
I 

C •••• t ••••••• t •••• t •••••• "~I ••••••••••••••••••••• ,.~ • •••••• 

_..w.Rl T E ( 61 I :5 0 ) J 0 A Y • J MaN T J:L..J.Y.E.AR _. ________ . __ . ___ ._. ___________ ...... ___ .. _._ ... 
30 FORMAT (1~1,4(/),12X,.PROG~AM R088I\jS ~ DISTANCE AND AZl~UT1 F~O~ 

... _ H .. A_r lL.H1E _ .. A_'W .. L 0 \iG I lU.DE ....... 2.2 ~._ .• CQ~PU T EO. ~ .• 2J.e.2 •. 11011 t •. R.2J .. _._ .. 
1 70 w R I T E( 61 , 1 ,0 ) ( S PH E R 0 I D ( K H ) • K H: 1 , 5 ) , A , U \j IT, n N v I:: R" , G EO D ( 1 ) , :i::)O ( 2 ) 

.. _16.0. FO~~~J .LUI.., 12X, 5A~ ... E.l.L._3..,_~X.J_A.2 .... E9 ... l.J 7.L.2A1U_ .... __ .. _ .... _ .. __ . __ _ 



I ;I1AI1 R038P~S2 31/01/73 

1--
240 fORMAT (1~O,12X,*fROM.,2x,3A8.2(4X.41,~4,;3,r3)) 

wRITE(61.2qO)ST~TID~(3lLQES(3),CRIPTIO~(3),NS(~UEGh~113),~lN~A~ __ _ 
1(3).SECLAT(3),E~(3),DEGLON(3),~INLO~(3),SE~LON(3' 
~RITE(61,1~Q) 

19 U-TORHAT (1 ~- -~-18 x-,.-Sr-"T I ON .-; 24x~-~-LATTTlTD-:* ;--i;x ~*-C:fNGTTuDE* .-8i~ ~F-~D--
lAZ I HUTri*. 6)(, *D I 5T A~CE KMS*./) _______________________________ _ -----GOTCf2ii----- - --- -- -- ----- --.- -I 

I ____ L 2 0 0 ! iDE ~ T ; 4 • i" R ~ A 0 ( 7 : 21 0 ; 5 TAT iON ctDtNit;D ~ s ( i ~ E NT; , I , • 

1, DEGL A T ( I D=N_!J_L~ ~~~_IU DE~11 __ ~ S~...k_'=-~1J1_O"iNJL..Q.EGL O~-.tl.Q~~l.L___ ________ _ 
2,~JNLO~(lDENT).SECLON(IDENT).CRIPTION(IDENT) 

I ----- ------ 2 ro- -- ~ 6~~ ~ ~l~*~-~~-:~*~ f-2 • )(-~ F 2-,-X--~r i-; 2X-, -F" 3,-x-;-fi~-)c-;-fl, lJ-'-i;Is,- ----- ---- -- -- ----
201 REwIND 7 $ GJT060 

I 

I 
I 
I-__ ~~_-:-- _- __ . ___ -
I 
1- ------- ----------.---------

I 
I 



31/01/73 

C ~OMPUTES F"Jr(~A~~· A'~D RLVfRSE AlIdUT-I AIJD OJSr~N~t __ GlV_~\j_ nqj __ _ 

I 
c CO~~O~ 

_____ . __ .. _._. __ . _C O~.Q~!_~JA ,.~_,.X ?_.JDA.~.H.2 '.~[) A ?_~.t~ 1 SJ '!~~Il?J-,--C~.~~-A!_l~L ___ .... ____ ... ' 
COMMO~ 17/RA)LAT(5),RADLON(5) 

_______ --"-C OM~~O 'J 19 /~ .. W ( 5_~~.~L2l ______ ._. ______ . _____ . __ .. _. __________ . __ .. ___ _ 

1. __ ._. __ ._ ~ ~~;~~ ~~; ~~_~:~~.~E_~~ ~~~O.~~:~; ~E C.Q .. ~~ _____ u ______ • _. ________ • ____ ••• _ •••••• _ •• _. __ 

DIMENSION TA'JPSI(2), A7(2).FOUR(2),~LR(2),nl(2"G?(2),QRS(2) I .---- c- ._IyE..E _l~J.~~ifL_? ..... - - ----- .. -.--- .. -------... -.--... -

__ . _____ ...J.) E LON =. ~ A 0 L :HH I1Jl1 ~_H A D L a NLIA.tL_m _____ . 
C 1. ___ ... ____ ··._ -.. _l£..LDE.l.J.~15.il.J.10., ~ . .o - .. - ... -.-- .---... - .--- .... - ..... - .. - .. -'.-'-

ill IF" C R A 0 L A T ( 1 T J ) - ~ /: 0 LA T ( J AT ) ) 20 , 40 • 30 
.. . __ .. _. ____ ._.?_!~._£ \f{QAl_::. _ ~ E.Y'.A -'- .. ; ... V, _ ._. __ .. ... _. J P.~. !Q.. 7 JI. _________ .. __ .. ___ ._._ .. ____ .__ .. __ . 

I 30 F~DAZ = .PI ! ~FVAZ= PI $ GO TO 70 
---- ._.g-----_._---_ .. _--_._. _.- - _. -_. __ .. - ... - ... _ ..... - .- --_._-_._._._ .. __ ._- .. -- ... _-_. __ .. _._---- _ ...... - ._- .. - -_ .. -

40 OIST=F~DAZ:R;V~Z=O. $GO T~ 140 

I , U . _F W. r)~ Z.~ Q • ~ R ~ V A Z:: P I $ (i 0 Tn 70 
FwnAZ=PI J RFVAZ~O, 

.--- ~--'-7 0 -5 i~j-L'-O '\J'- :: S I \iF ( DE LON) liCO SL ON: CO SF (uE'L'~'N') ---$ --J~ I AT '~--K ~ I TO'---- ... -.. -.... ---
I---··--·-·Q---- .--- --.--- - -.... ----.... --- ... -- -.-----.... ----- --.-- ... -.-.--.----~-... --.---... -- .. -.-.-.--.. -.-.-.-.--.---------.. --... -... 

UO 8U 1:1,2 

I 
_. __ . __ JJI\J~~JJU .. ~ (lL: E? )~5JNI,,~I( K) !cnSL~.T('<..)_ .. ~ __ E_~ . .!.A~LJ.c~J.*-~J}J~~J (~J 1. __ 

l(ANUC~)*COSLAT(~» 
. f Q.UR..lU;t;05.LA.IJ..J l.* J ANPSLU) - SIN L~.T (JJ .. ~_.~_JS_L.QJ~L._. _ . ___ . ______ . _ ..... __ ._ 
AlCI)=ATA\J~(SI~LON/rOU~(I» 

I .. --- ___ . ____ ...J=JJ..tL_ .~ .. 5_~1.A t .... __ -- --- .-- ---.--- .. -... ------... --------.-.--.-------.. -.-.. -.---.. 
80 CONTI\lJE 

.-.... --.-~ .. -.. _- ... __ ........... _ ..... . 

C 

I .. _. ________ ~O'_.l.?.Q. L~.~l.?_. .. 
JrCAZ(I),LT,O,) AZ(I)=AZ(I)+PI 

12 0 ~ 0 NJI ~ u_=. f .. Jr ( DIS T • L T , 0.) I) 1ST ~ - DIS T 

I --.--.--~ . __ ._.--!F-'~l)ll~._Ldr_~.L_ !....Al.Ll.L __ ._.L -___ !1.t;-'L!Z;. ." Rf)/.A.Z _+. __ ALt?J ___ ... ____ ._ .. __ ._ 
IF«Z,E~,l~ ),O~,(8ELON.EQ.O»Ga TO 14a 

I 
J=LAT $_ AZ'<_l.L~r;QAZ $ AZ(?)~~F.I/AZ_ J> I)Q t~o 1=1,2 .. 
t L R ( I ) = E 0 ASH 2 .. [', 1ST tq Jl S T I ( 1 2 • .. A 'J U ( J ) * * '. ) 

. ___ .QlJJJ __ ::~a3.tLJ It_SJJt~_'<'~_ •. !AlJ I.U~ __ ..cQ.S.I..ATJ Jl.~_~?_ ...... ____ .. _. ___ . ________ ._ .... _ .. 
G2CI) = EL~(I).SJNF"(AZ(I» .SI~r(2,*RA)LATtJ».UIST/(4,.ANJ(J» 

I ._-.-...... i3-ij--~~·~J+}-~~ .. ~-~LUJ- ~ ~ l..r·~6-;i;·l ~~-l-)-11- .. .J~.lJ O'$REVAZ-;'A'Z'c-i', .- .-----.. ----- ... ----- . 
1 4 ;; RET W P 'J 

I 
I 



I ,nAil ~1/01/73 

I 
I 
I 
I 
I 
I 
I 

------".. -----------_ .. - - ---.- ------- ---- - -- . _. 
L. 

C CO-1PuT=S ~"(J A. J:. NJ GIVF.-N A.. E SQUARE:j A\I[) __ SJ~b_A.! ._(~lc-:J~ ___ ~H 
c :q l'~ U ~» I"'i SP =-C Ii L .'~ U 1-1 8 F. H E 0 C 0 "f.f~O\J • 
c 

:01-11--10 \J 14/-~·-;"E ~ F 2·, nrA SH2 • E·O A sH78) !nN·L A-T ( ;j ,-CriSL AT ("5-)-- - . - -- - -- - - -. 
COH~O~ 17/RA1LAT(5),RADLON(5) 

-- --- ---------s-O~n~O \II ;-l~ 1ci(!rr;7J.1~uT5)-------------· ------- ------------------.----------- -. 

c 

COM HO\l/19/F"WDAl,REVAl,DIST,l 
- -C-Cr~ff·flf'~7"~TP-I ; Twj-'T~-S·r N-O'fE, C~s-Ecrj'lF .- .. -- - --. . ----.----------------. 

"[rOT ;5-~~ir (r~ ~r 2its r'-JtA 'f n Air.-ST\jLAn fA TT)- ------ --.- --- - ------- ---.- .- -. --­
Af\lU( IAT)=A/8JT 
RHO ( J AT) : A \J uTfA·f);Ti-:-~E2-;_) 78·0 T *80 T,- ------------------- ----------
E~Jn 

I ---.-----------.. --.-- .- ... --------.---.-- -. -.-------. -.-- .. ------------.---.-.. -- --... -.-.. ----------.. -.----------... -.------.--. 
I 
I ---.--------.. ------ ... -.- ... ------.---. -.-.-.... _---.-----. --.. -.- ..... -.---- -.. -.. -.. -.. -.-- .. --.--.----.. ---.. ----.-.--.. ---.-.--- .. --.--- -.. --.--.----.... 

1--- -
I --.----.... ----------.----.... ..------.-----.-.. -.... -... -.------.------.-. -.------.-... ---.. -.. -.. --.. -... ---.-.--------.. -----------.-- -- ---

I 
I 
I 
I 

_ .• --_.---_. --.---.. --

I -.-.---.--.--- .. -.--.---.--.------.-._-.-------.--------- ..... -.. -.-. --- .. _--.-- -.. -. -----.- ... - .. -.-.--.----.-.. ---.------- ... 

I 
I 



I 5f1An 31/0t/73 

1 r' 

F U :',1 C T I J'~ ~ f. L :- C \ ( ~' , ~'i, :;) .... . .. 
' .. 

I 
L _~Uj V I-: ,n S J L 5.1 ~ I y l ~ f: A L 0 E.G R..~.E ~., "11. N J T r; S A ~J U S tCO!\j ? S T J ~ ':A I.. 
C RADIA~S. ~)R ~'E~~TIVE ANGLES, ALL T~RE~ QUANTITl~S MUST 3E 
" ~ . _____ :1~ 0 ~I J Y ~.1. .Tf~:: F f.. ._1 s j'J 0 CO t1 ~:L'i ... .. . _. .. __ ... 
C 

1 

I ....... 
1 .. -. . .. --------.--... ------.- ... ---

I 
I 
I 
I ... -.... --- .. -.... -- ... -- ---..... --

I _. -..... -- --. -. ---..... -- .... --. -----. ---- .-._-- .. 

I 
I 
I 
I 
I 
I ----........ ----. 

I 
I. 
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I 

31/01/73 

~UliROJTI·\JE ~E~rOR~ (HAOIA\JS,D,~,S) - ___ • _________ ._o __ •.. _______ • __ . __ _ 

c 
C CONVE~TS A PJSITYVE REAL QUA~TITV l~ RADIA~S I~TO POSITIVE ~EA~ 
C . - ----DE-GRrE·$~ MPH) T E S . ;q,Hr- Sl: trf'-JDS-~- -rr~Qunr=5--1~r-r-·: -·TH-E"·;ff---I S--NO--~O-~ ~5N-:-"'-
c 
.-.- _ ... r'yp£-' ·q"E--A-l.-- -~ -.. -

DATA (HEI~Z= ~7.295779S13),(SI~TV=60.) 
ALLDEG : ~AD I A:-J; .-. HE 1 ~Z ----.-.---.---- .-----.-------.-----
D ,INTF'(ALLD:!';) .. ----. -.. --... ·-ALLAT'JiTIL[~rG~t ·-y.·sTxry -·· . --. -.- - - ... - .- -- . ------.-----.----.--.. --- -.- .. -- .. 

~1: I NTF' (ALLM Pd --.-- -- - - - .-.-- --s:--n~1.L~T~FY._S_rXT v--·· ---.--.. ------ . -.-- -.--- --.-.. - .. --... -------- -.-.-.. - --.-- - -.--. 
END _ .. __ . -_ .. _--- .. _._--

--_ ... ---_. ---_._ .. _ ... _-_._---_._--_. --_ .. _-- ... __ .. _-_ ... - --_ .. _._----_._ ... -_._-_._._-----_._.-_._---- .. _-------

._---_ .. _--_ ... _-- -----.. --- ... _---_ .. _ ... _-- --_ .. _._-------_ .. 

----------_._. - -----------_._ .. _----------_ ... -._- --------

-_ ... _------_ .. __ ._--_ ... _-._ .. _------- .. _--_. -_ ..... _._--- -----_._ .. _ .. _. 

----_ .. -_ .. _ ... - . __ ._ .... _--_ .. _._- ._ .. _--_ .. _--

----------_._--



--------------------
~~:;:;;;:L'" ::(~:3:jr,S . [ISTANCE A~D AZl~iJT~ n:)!'1 LATITJf'E .'10 ~:lN:n TUDE :''''~JTED 31/01/73 
t,JST~.::- \ATl~'I.L SPJiilo I 0 63'18160.000 "IS 298.250 NOR"IL SE:TIj~ -_.------.-

F'RQ"I ~T, : II :If,' S F'II S 3D Q '4 E 139 n ~3 
STATIJN L.ATlTUI'IE LONGITJOE F'WD AZIHUTi!i ~ISTt,:Ei K"15 

TO ~A~U:O:l~jA. PNA S 32 0 ~4 E 138 9 54 210.' 259tB4 
TO lSi.,A-..a .A:;~QN B,N S 31 23 36 E 136 52 12 238.' 300 134 
TO "jALLET HTT S 33 25 ,8 E 138 55 1~ 1,88.9 394,43 
TO q ~GO:l NYA KA S ~D 57 4Z E 135 20 S 254.~ 41 9 153 
TO SEVE-"~I_L 5NL S 33 53 12 E 139 38 24 191.2 439,00 
I'~ "IT. ~BI:!~ i~ S 22 U ~B E 1H 2~ J 27~L6 4211 45 
TO 'OD"JADATTA I/O S 2' 33 '2 E 135 21 0 303.0 494f43 
TQ fA~C::lJL.A TR S 3D ;U ~2 ~ 13 4 ~D 19 260.8 4~1.,O 
TO J"'~E~:TANA U"\8. S 30 14 24 E 139 1 42 238.2 49,26 
IO :L. :~E CLJl S :5:5 ~l 3D E 336 22 ~, 2H,6 SOl.2~ 
TO AD:LAID: AOE S 34 58 0 E 138 42 3J 188.1 555,98 
Hl "'I,~I.L:li..'~~flY in: S 28 0 ! 2 E 13~ 2 12 221.5 5Z11S~ 
T:J :;~A'IITE D:l .. NS GO S 26 58 6 E 133 23 54 297,6 ~91,05 
I:l ;:)0: oe A OA S :50 22 D E 131 ~2 l 2~~.0 H2,5J 
TO 3E~LF'IE_D BF'O S 37 10 36 E 142 32 42 161.6 S41.91 
IJ ~ li I. 3I:lGE MI.O S 24 2~ sa E lJ3 ~ 3:1 310.5 9S2.2~ 
TJ :::>01( Cf( s 30 41 ,4 E 13tl 25 3J 262,8 981,64 
IC A~ICE Soal~GS A Sf:! S 23 ~l Q f l3J 53 ~~ 312,2 aiS.6C 
TO T;)OLA~G! TOO S 37 34 !8 f 145 2; 24 1 48," 1'02,13 
!Q O:A~lS D:i s 30 ~6 H3 ~ 129 2Z 1Z Z62.6 1:122.64 -----------
TO ULBI'lG:l TAO S 35 36 '2 E 148 17 15 129.6 1025,92 
T:J ~tJA~::J8~r~ IHiA s 36 12 .13 E He z ~z 1JJ.D. 1~H.12 
TO :A3~A'1U~FiA CAB s 35 55 ~6 E 148 26 0 130,' 1'56,84 
10 =A~~e~RA CAt':j s ~2 12 ~2 E '146 ,~ 24 1Z~.1 10!l2.H .----
TO JE~OLAr.. JEN S 33 49 30 E 150 1 19 115.9 1075.24 
fO I~VERALjC~" I'lV S 34 57 54 E 149 40 0 122.' 109!,.46 -----_ .. 

.TO NAIo!3~:JO< WA'" S 36 11 ~8 E 148 53 J 130,7 110!>, 71 
TJ .... :~:J.,31 lofER s 33 57 0 E 150 34 49 115 .6 U26.51 
TJ r:J~RcS'T' F'T S 30 53 0 E 127 4!> 3!1 262.1 1135,78 
TJ ~1~E~"I:\o" RIYCQ S 3~ 49 ,8 E 151 ~ 3J U 4 .1 11 74 1 62 ---_ .. 
TJ .A~~A"'U"GA wRA S 19 56 '2 E 134 20 30 333.5 1232r50 
TJ :'H~T:RS T:JiE~S CTA S 20 5 18 E 14!1 15 l' 33.Q 12S~6 __________ · ________ 
rJ 3~IS3AN: BRS s 21 23 ~o E 152 46 3J 80.6 1322,32 
fa ~A~..z 'l~,t. RA S 31 1 24 E 125 19 42 261.' 1'T70,04 

------ 15 :f9 , 6 ,-------.. --. --------
T'" ZA\jT.;JS ZS S 31 1 ,8 E 123 33 !I 261.' :.I 
,.~ 

• .J I(A .. G:l:JR.JE K~G S :SO 47 0 E 121 ~7 3~ 262.6 1740111 
TJ .c;J\jJ\jJR~A K~A S 15 ~5 0 E 128 46 0 322.' 1~2S,14 
TO "'A'HO'i DA'" MTN S 12 50 '8 E 130 7 4S 330.9 2134,50 ----- .. _----_. ----
T:::l "'J .... DA~I\lG I1UN S 31 58 .2 E 116 12 3;) 258,4 2237.02 
ro "'=;<ATI-iAJ:RA MEK S ~6 36 48 E Ue 32 42 ~'5.2 2092...tl4 
TJ :Jr'"l::R FI.SIN or S 21 5 '2 E 12' 44 3~ 278,9 1464152 
r .J q!SE~ F':lP~;SI KF' S ~2 1Z H~ E 149 11 ~~ 19S.2 10a3.77 
i:l ::J~:3:~ ;)E'D'I' CP S 29 15 42 E 134 58 24 279,4 452106 
TL SA\DSTOvE 55 S 28 1 12 E 119 lS 0 271. is 1993,82 -------
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nAn '27/0~/73 

;.> :.( .j ::; ;~ A i .~ C :- C I, T 

!.",.I[I.:.:::J ~j ,i.t....J.A..Ll T Y .• ti:_ • .1_lE- _ _ _____ __ _ __ . _ .. _._ _ _. _____ _ 
~' 1 '1 r· :; i ~.J .' l 5 C" :.,l i r (1 0 ) , -~ A B R ( 1 dO) , in II .., E 1 ( 11; 0 , , f.<' N ~ ·-1 F- :.! ( 1 :J 0 ) , ::n T ( 7 ) 

1,GlS(12:U),AZ(1~~O),TT,e5rO),QJA~(a5Q01.RQUAL(?) 
2 , S T E R -I ( 10 0 ) , S n E " ( 1 Q 0 ) , R T E ~~ H ( 1 Q J ) , R ~ 1 N 5 ( 1 0 0 , 

COM r~ (> \j T J , V C J R I S D E P T H , 5 T E R 0, R T E R JJ 
109 FOR~AT(l:X,*~OC~TlnN A8REVI'TIO~ LATITUDE LO~~ITJO~ 

______ ._L_ EI t·VATIO\ I'~STIT!lTIQ\!*/) 

1 0 8 FOR (.1 A T ( 6 >: , to l , 1 2 , ;> x , A 9 , A 7 , 5 li , A 5 , 9 'j. , A 8 , 3 l( , A 8 , 5 X , ~ 6 • 1 , 8 x , A 5 • 1 2 X , r ~ , 1 ) 
101 F ORI1 A T (.t $.-.10 L RECORDER LO.c.ATL1N._._ AB.P-EV 01 S T A~c..E 

1 A71~JT~ TRAVEL TIME R~rA~~S TT MSL INST*I 
2 ) 

106.FORMAT(7~X,F~,2, 9X,A4,2X,A4,7X,F6,2) 
___ ~ 05 fOR MI. T ( II 1 , I 1 , 6 h ) 

104 FOR~IAT(/,4tI2,9~I2.6XA8,A7,XA5.2XF6.1,~X,F~.1,t~~,r6,2, 
lA 4 • 7 X • F ~ • 2,5 .y..A? 1 _. _ _ . _ . __ 

103 FQRMAT(212,x.r6,r5.X.7(X,F6,',A2» 
l.G ~ f o.R~A It ill. I 2.. • .2 ~ J fl8 . .I_A7 ... .A 8 • X • A.~ • 3.x.~ 2.f.5. .1 • .2.A5 .1 .. __ .. __ . ____ . 
101 FORMAT(lX,lOtR) 

________ ._l_QJL.ElJ.RI~ A T \ lOA:' ) ----.--- .. _._._----
9~ FOHMAT(l~l,* *) 
9ci FOR~AT(I3,~~~2) 

~AS=0 , ·~A~:C i ~EAD(6J,98'NnST,VC~Q 

I.F.(\,I.C:H.LE.O_.r:).~c:o::\;.4.Q. _. __ _. 
1 ~EAO(5a,100)(~EScRtP(I),I=1,10) ~ IF(EJF,~n)~,? 

___ . _____ .L~R I T E ( 6 1, 1 j J ) , r .. ;:: s c ~ I P ( I ) , I : 1 , 1 C 1 $ GOT:l1 ._------_. ---_._-- ._-
3 WRITE(61,9!}) 

;oJ R I T E ( 61 , 1 :1 C; ) 

C-----------------------------~-------~--------------- -----.---.-----
C PDSS.l3L::_ .=iEAS. ._~J T E.~_ . ..c.aBRECIJ ON D_A TA __ 
C T[R~:~El~~T A30vF SFA LEVEL (OR nEPTH OF ~ATEp) (~.) 
c P I H T = U ;: P T r/ J E S ~j A'L ___ . 

4 REA 0 ( 5 U , 1 J 2 ) TIP • h·J '.) , A N AM E 1 , A I'J A "1 E 2 , A L AT, A L 0 'J G , T ~ ~ H , P T r1 T , A 9 R , 14 INS 
Irc[OF,60114..,c .. - _ _ 

G ~RITl(~1,ljB)Tl~,M~O.A~AME1,A~A~E?,ABR.ALAT.ALn~~,TERH,~IN5,PT~T 
.. J FL.TJ ?,,-E..J. .. J..l:iS.l.:l.': T Ql.-1._BABR11:t':lOJ . .;.ilR._ . __ ._ . ._. __ ._______ __ _. __ ... _. 

k T E R H ( "I'D) : T = ~ -I. ( . 0 C: 1 $ R t·) 1 N S ( ''. 'J C ) = " INS 
________ . kNA t~E 1 ( '~'JJ ) = t. \ A· II $ Hr·~A ME 2 ( t!N_o..l:; ANA~ E 2 b.. __ G..O.J""O.!L_. _______ . __ . __ ._ ._._ 

7 STF.RH('1\!1)~T=Rrl4l(.)Ol:t SDE:P('H~()=PTHT"O,Ot'll]; ~i(,\T04 

c---~-------------------------------r-~-----·---~----- -----------.--I'f·· 1 4 1-:' k J T E ( ') 1 , q =; ) /, " 
5 :.:<[:. A!) <.50 , 1 0 :~ ) \j S·j , H) q I R n IS, R A l d R TT ( l ) • R:;) L.) A LC I ) I ! : j , 7) 

IF(EOF,60H,9 
I .-. ,-. ~ 

.~ i\jS~JR = ( ( '-15 j -1) .:< S T ) HJOq $ D (S( :)~/JR) =R DIS )~.ALi.~S"Jq) =,a z 
00101:1,7 . 
:'-/ S .~ P I = ( \ S \ ::, 'It 7 ) + r 1i T T ( \I 5 N R I ) : R T T ( l) 'f ) LJ A L. t N S 'J Q I ) = R Q J A ~J I ) "-~,_,. 

if.J C 0\1 T 1 'h.J E 
I F p,jS_~ L(,1.1 ! .. ~:A? ).'i~ ~ = :.j~_.H,-_} I f (NOR diT!_~. AR )~.A t< = ~o~ ~ GOT . .Q_? 

c*~***** .. *~**.**I********* •• ***.* ..... ** •••• **.********* ****** 
c S TAR T P rd'H J J Tor :., A T ,, ________ . __ _ 

::; N P R = ? .li ,J ~ IT; ( 6' • 1 (l 7) :h N P R : ~., P R + ~ 
Jell.1 =1, \IAS 
(JOllJ=l, \4A.~ 
N S .i~ R = ( ( J - 1 ) .. \, 0 S T ) + ~ .. . _ . 
Ir'DIS(\b\!;).Lf::.r.~')GOT011 $ ~jS~JRI:(IJS'JR*7'+1 If. t-:=1 t 301012 

1 J r1 RITE ( 61 , L; 4 ) I , ,J, RNA M E 1( J ) • R t. A M E 2 ( J) • R 1\ 8 R ( J hl!.lS.J'1 S N R ) , A Z ( "5 'l R ) 
1,TT(NS~~I),QJALrTv,Ac,TO,R~I~S(J) 

:'1 P f? = t" ;;):~ + 2 ~ 1 r ( .: r- R • L T t 61 ) (HU 0 15 1 1\1 ~ R = 2 
~RITl(Sl,9y) !. ~~IT~(61,107) $ 'lPR='lPR+2 

l? JQ11r'\=2.7 .................. . 
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'J S ;. d~ J = ( '-;.j -..; ~ ... 7 ) ~..: j, T r ( T T ( N 5 N R I ) • li T • 0 • 0 ) G (. T n 1 2 ~ I< = 7 , S :n 0 11 
12 OEGOD.=(;',lLI5,OJt-L ('~SNRI>)(Jd,JACC __ $ QIJA.lTY:4tl $ AC=4.io1 

IF (r:U. t=;'"J.1. '~A) Q~I!.L I TY=4HGOOn <j; IF« QLI. [(;) .1 l la, JIIAL I TV=4'U;· A I q 
I F ( :l U • E ~ • 1 ·1 C ) C ~).: L. r T y = 4 rl P 0 _0 ~ . ~ _ . IF' GI iJ • E Q • 1 t~ 0 )(J I J A LIT Y = 4 rlB J\ 0 
r F ( J j.. ~ C I :::~ • 1 ) t :: : 4 H;) • U 1 ], I r ( J Ace • E i) • ;:> ) A C = 4 ol 0 • 1 fI 
IF'JA:CI~Jt3)AC:4H~,~O 1 Ir(JAcc.EJ.4)_C=4Hl.0Q 

--l..CLEll-1i:i -'lll.>-_L.5.LE.2 T H = 50 E £.lll __ i-.1i J-'-E ..... R ..... D'-"':'-'5...J..T ..... F·..uR.L>H~( ..+1 ~) _$--Ll.R-LT __ E ...... R~D-=:....>.~-Lr~E....>.1 u.ri ...... ( ..... J ..... ) _ 
CALL "IJfJIT 
1 re K I ;; t) I 1 ) ~ 0 T 0 1 3 
w PIT F. ( b 1 , 1 ~ 6 ) T T ( ~. S . J R I ) • 0 U A L J T Y J A c.; • TO 
~PR:~·JDR+l t· Ir(':FR.LT,Ql)GJTQ11 
~PR=2 1 N~IT~(61,99) , WRI1E(61,107) $ NPR-NPR.2 

11 CONI 1 \Jil~ 

----------.--

----- . ------------- ---------
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sunRoJTIvE ropir
rit41CLA. 14 1._Clr,'Y'FPTi4,SITEinoRTERn 

10:7%—TERE , /‘,(7 3
AEISDEETALLA7,1,LALOTo1.

TO=T0+5DEPTH11$52^TO=TO-STER0/1952 $ TO=TO+STERD/VCOR
Totio-STERD/VCD 7( $ GOTO2

2 CONTITJE
RETUI-01 
-Eln

                                                                                                                                                                                                         

I JAr) 27/02173 

sunRO.JTl'Je; I'JDlT 
_-.Gil HI~(J"'L J_~_JLC ,)C , '-., n E P T d, ') I FR r;, R T E R (1 _____________ ~ ____________________________ _ 

10~T~-~TE~G/~CJ~ 
J USDS'_Ul ~I ._0. LLGQJQl _ 
TO~TO-STERO/VC~; $ GOT02 

J. T GeT!) + S 0 E E' J M 1_1 • 5 2 b T 0 I: T 0 - 5 T E R !) 11 • ;; 2 i T n = T 0 + S T E R D I V COR 
~: COiH 1 'lJE 

________ -REllJlDL ____________________ _ 
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I PROGRAM PLOTIT 
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c 
c 

PROGRA'1 P~jTIT 

J,?:J~L REGIO~AL :RUSTAL STUDIES 
---------_. __ . ----- _-,R.;...:l.i ;E~~ __ OF MIN ERA L __ ~SOJ.RC: s __________ . _________ . ___________ . 

c.··· 
. ___ .. ____ O'Lt"1~NS.l.L\L __ fLt!_( n .. ~QUAb.i.?JJ_RA.c.(aJJ.l..Q.LS_1l2..QO_1..Al..l12.0.o..LLlll8.1.0_iH. ____ _ 

lQUAL(9500),SJRv~AT~(10),~SAD(10).N~4UC10).~RROQ(5),LPT5(35), 
.. __ 2~_~HRt.l.?_QJ .,._~lL3J! .. ll ~_O) ___ . _. __ . _____ . __ .. _ .. _~. ___ . ___ . __________ . ______ ... _ .... ____ . ________ . _._. __ ..... __ 

I NT E G c: ;~ T I ~ f • lJ ''; , :: U , TIP, TIN, REV 
________ .ll.._f 0 R MAT ( 13 L ___________ _ ------_._--------

100 FOR~AT(~6,J) . 
. __ J_OJ. __ LQRtiAl. _-'.l..l_~_Lh JJ'l· L r? • x. •. ?_.tL.!_6 1_2.1.A~ LL __ __ . _____ .__ _ ___________ .__ __ .. _____ _ 

102 FORMAT(7F'5,43X,t?) 
103 F_O~t1_U_t~_~,L2._~4I?_t)(.F61A.l_JAJ.J_ .. __ . _______ . __________________ _ 
104 F'ORMAT'CAS) 

__ . ___ . ___ Hl a FORM AT ( 1~,J!..LiL_L3.1 ________ . __ . ____ . ___ ,--_. . ____ . ___________ . ________________ .. ___ _ 
NAOS=D ~ ~4D~=G $ ~AS=O $ ~AR=O $ NG=O 

____ . _. _____ ~_I;~]_t~ __ Q.19iLN.:tS._L..~, 3E;I\ILL60, to..Q_1.D.A.l_e. __ .. ___ -,-,-_____ . _____ . ____ . __________ ._. __ .. __ 
~RINT lDB,DATE,~OST 

. ___ .. __ . _ J.~_REAO __ L~.Q • .1_~4_1RAJ~_~'$ __ JLLEQIL~.Q_L19J.1 ___________ . ____ . __ .. _________ . __ . ___ . __ .. ___ . __ 
CO)O()OOODOOJJJQOJOJO:;::OOOOOOOOOOJOOOOO(JOOJOO)ooo~onooJ00000000 

____ ... __ ~~AJLl50 .11 Q) r I.~~~ ABR $ IE (EaE. 60) 2 .... 27 ______________ . ____ ._. ____ .. 
110 FOR~AT(Al,I2,47i,A5) 

. __ ._. ________ ?.1.. .. _I r_LI_E'_t..E~lLitLSJ_Q]to ?~LJ;.~!i)S~_'1_''LO ~.~AJJK._..i. ._~A8_B._l~XLI!ARfi __ i._.G.O"T.llJ. 2 ___ . ___ . __ 
28~NX=M~J.~ADS ~ ~A8q(MNX};43R $ GUT019 

_. ____ . __ grD_Q)_O_ Q"Oi2JJ.Q.~_J_:D..J.2Q.lO_~.Jll...QQ..QQ_Q.Q.QJ) J:l 0 0 0 O.D.QQ.JlDO 0) 00 O.li.OJlOJlOl1 0 0 0 0 O.Q.a..o_. ________ . __ _ 
2 ~EAO (60,101)~S~,NOR,RDIS,~AZ,(~TT(I).~QUAL(J),I=1,7) . 

_______ 1 E , EO F • !l.-O.J2tL._ _____________ _. _____________ _ 
7 ~S;NS~ IIE(N5.GT.NAS)NAS=~S 

____ _ ____ . ______ ._ __'~R~ ~_LQ 3. 11f_U.:J...h.~,-I--,NAB ltiAB = ,''11.____ _.___ ____ ._. __ ._._ .. ___ . ____________ . __ . _____ . _____ . ___ . __ ._ . __ _ 
~S:NS.~ADS I N~;NR+NADR $ ~SNR=«NS-l).~OST).NR 

- -- _ .. _____ . __ . __ .Jll5.C NSlH.L:_~DLS_ L..AZ1. NS~fU_;: ~Al _ _ _________ ___ . __ . ________ . _______ . _____ ._ -'" _______ ._ 
DO 8 1:1,7 

--.. --------_~iiR 1; ( \j S \J jit.ZJ..±.l---.-----------.. --... ---.---------.----.---- _____ -----__ ---- '-'--- ---
TT'f\!S~~I):~TT(I) 

--___ ---- ____ 2lJAU-'i..D81 );: =tC.Li.J..-LU- _ .. n_. ___ n _____ .. _._._. ___ • __ u ________________ . _____ .. _ - _. __ . -------. -.-

n CQ\JTI\JJ;: 
---_. __________ G..u.!rLL. __ . ____ ... ___ . __ . ______ . ___ . ___________ n _____ ._. _____ • _____ . __ • __ .. __ • _____ •• _ ..•• ___ •• __ • __ . 

6 ~G~NG.l $SJRVDATE(~G)=OATE $ ~SAIJCNG)=~AOS $ N~AD(NG)=~ADR 
__ .. ________ ..laD.5. = \I A [) S • N A SiN A [) R ;: \I A [) R + N A R $ \j AS: 0 L.~A e = a 

~EAO(50,100)DATE 
_ _. _____________ Jf..J E Jr_, 6..D..l9 .... 1 _________ . ________ . _________ .. _._. _______ . __ .,_ .. ______ ._._ .. ___ . ______ . ___ . 

c 
_.' ____ ~t!_!...* 0!t •. ~ _*.~ *I,t. _*_It. It ~ It" ~ . ..!..!.!t". !...~Jt_ •• ~_ .. _~!..~.~~ •• !..!.. .. ~~ •• JUt ............ ~.!t! * ... ~.~ •• ~ . .!!!..~..!, 

c •• **** ••• **o ••• * •• *.o •••••••• * ••••••••••••••• *.** ••• * •• * •••••••••••••••. 
-___ -'--___ 3U,O._-ELlI_ ..s P;: C J E J r. A T ION S -----------

C 
_ _ _ _ _ 9 R_EAD_t2 Q 11 Q~ LT_S_~A_L E......D_SCALE.. D MAX, I/H E D.i.I.CE .... A.Z~.B A .. ..R.E:.IJE~-LO.LlE.B _ . _ . 

IECEOF',60)10,26 
_._._ ______ Z_~ __ J.fLD._M.!X_J 1..e.....h_QJ . .:}ttAX!_QS.c.ALf.~..J..Q •. Q ___ ~_ J.l~1= ... .JDl:1~{l .•. 5.1.. .. _____ . __ ... _. __ ". __ 

J F" (P A • L. :: , a , 0 ) G Q : 0 3 0 $ A Z M A )( : A Z R + i~ A i A Z -1 I N = A Z R - R A 
_________ ;SCI CONT I \lJE _______________ ._ _. ________________________________ _ 

AXILE~T~=23.J t IF(PLOTTER.EQ.2~PL)AXI_ENT~=10.0 
I 0 fiD; Q • 0 ); . .1 ~ C v ,~E 0 ~CE+-GL.D_ •. .!l ) T a.au;-!"-LU I LE;\llH.A..O-. 5 ) +2-.-0 . 
TMAX=(A)(lL~NT'I.TORD)*TSCALE $ T~IN;TORJ.TsrALE 
TM£ti.;..T...'1_UH 1 S':ll=..t_ISwu.£-- -_ -... --_. ______ -_____ - _. __ .. _. ______ . __ . ______ ... _ 
E~ROR(l)=O.Ql$ ~~ROR(2)=O.1 $ E~~OR(3)=O.5 $ ERROR(4)=1 
ERROR(5)=O.O _$ lPrS(35)=Q $ UA±El;SU~VDATe(1) ------_ .. ----

c======:====:=::=:=:==================::=======::========:=:===== 
.C 

C DPA~ A~D LAPEl AXES 



I 
I 
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I 

c 
AXF"L=0,Q 

--- --.-------.. CAL,UW T ( ISC 4 V ... C:S~E-t 2.) -l----CA~:.l.T (. T ~q~-.. -DH_4X~ 1·)·-·-· ----.---- _ .... - . 
4 IF(VR~JJ:~.L~,J.U)GOT049 

_.- ---.-- -- -.... --.c.AL.LE-I...JU-O ........ ( C. 5 ':A.L£Jt_O-, 5) .3) _ .. ____ .. - - -. --------.--________________ --____ _ 
CALLT~XT(l;H~EuJCEn TIME lTwO/,19,2) 

- _. -- - . -E.\I.C1lDEi 4 .1U .. Blli":.l.-V.R£D.UCE._l. -CAL.L,!-EX.T.lau~t.A •. '.l._-.----.-.------.. --. ___ - ___ --
113 FO~MAT(F"4,2) 

. _____ .....J. 9 CAll P l;' T ( ( T M I til. T seA L. E ) • D M A X H , 3) . .$. CAL. L. T E)C T ( 1 H)( , a • 2 ) 
CALLPLuT(O.,.D~bX.3) $ CALLPLOT(U •• O •• 4) 

- t.AL.-u?-t.!l.T.{-T ~'4-0~-t-lJ---.$. . ..cAU.~Q ti-T-MA.x.."'O'~.4+------.--- --.. -- -----.. ----. ---' - -
'. J C " 0 i 0 P S 'J = 0 5 C' ALE .. 0 • 5- . '.-

.. ----.. - -35 .. ~;;..J..c· .. *--- -.-_ .... -.-------- -.. ------.- -- ... - ----------- -- ---.. --.---.------.. -- .. - .. ------.-
TSCT=(IC.TSCALE).T~IN $ IFCTSCT.GT.TMA()GOTOJ6 
CALL~T (TSC T, t'H'>&N. ~) • ENCOgE~~1-r&-JF) '~Gf---------'-'--'----'-----

107 F"OJ1lMAT(F'3,O) 
- .. --- - .-- . - .--.. c Abl~~+s-e-T-C-4-) .-- -- ---.. --- ----- . -- -- --. ----------------.- --.--.----.--- -.-.-- .-.. ----- -.-----. 

CAlLTEXT(3JF.3,2) $ CALLPL.OTSET(l) iGOr035 
.. ----.------.~6- -I c~n-- .-.- --. -.-.. ------.. - -._-.. _-- ... -.-.--.---------- ---.--. '-"'- -- .. --- -.- .. "'- . --.----.---.. ' 

37 IC=IC+2 b DS:T=IC*DSCALE $ IF(DSCT,3T.O~AK'GOT03~ 
-.---------DSCO=· DSC'!'- $ C A L.L.PL.OT ( 0 • 0, DSCO· .. l-l--·-·-----·--···-·--·----------··· '--'-'--'--'-'-­

ENCODE(4,109.Bur)DSCT $ CALLTExTcRur,4.2) ~ GOT037 
-----_. ___ .. 1!l.9_ -I-OIiM.A-U-f4 .. 1l L-------.-.---.--.-... ----- ... - -..... -___ ._. __ ... __ .... ___ ._ .---. -.- .... ----.- .. -.-.--.--.------ .--

38 If(REvE~SA~._E.O.O'GOT03B1 
- ._-- ---- --.---... -C.A.L.-U-l...n.-f..(-:r.~~\1 , "~E V Eas.A.l..~ -$---UL.LP L. aT ( T ~A l(-.... R.£\iERSA-L-.. ..4.)- H_'_ - _n ____ '_'_n __ _ 

381 IF'CAXF"L.EQ.l.0)GOT05 
____ ._----C..:,..;..:.;;i . ...:....: __ : = ;...:. .... : ; = :: I:; ; =;:..:; = C II I:; = =; =;; =: =;: :...:...:..:;.:.a..:..&..:..:.:.L&..L;i =;; =; ____ . __ 

c 
_ -______ 1: 

I e 
------.--- - -._3. R-EA!H6.0 .Ul3-l-f--l~L.OR 1 G. -U..!,--lS-(j(~,JU1-~3A-):+o.A~-R.EII ... T-.l.bl------.-. 

IF(EOr,60,~,20 . 

I 
---.--_.-_..2.!Ll.f_LA.XJ'~ .. £Q .1.0) GOID4 

5 AXFL::r),O 
1 r,("OA.tE ,EQ.Jl..UlA.!.~-D..U£.1----L-OA-rE-1-a1lA.!E. --- .. - .. ---- ------.. -. --- ----. 

I 
I 
I 
I 
I 

PRINT106,D4T:,TIPE.LORIG,(LPTS(K),K_1,34).QEV,TIN 
. --'-- -.--- ..... 106.-LO-R¥A.+.( x.+r~ .. -·4.A.1-t-l2, X. 3412. x. 41, A 1) .---.- --'-'- -------. ---.. -----.. - --- - ---.- - --- ... 

TM6N=TMEN+a.3-TSCALE 
.. -.~-----.. ---... --... ---.-'-.. -.---.---

0040 LlK=1,N3 
-"---' ----- --·---l.r....{.SU.a.v-O-A-T.s.(.~ I{) -t E~-lU-!£.)..3..9-# .• .o. .-. --. --.--.. ----

39 NI=NSAD(~I<' $ ~J=~RAD(LIK) $ LIK-NG 
...... -_ .. -_. -..... _4.0 .. -.C-ON!.~E-. --.-_____ ._ - ... .. - .--.-._. ____ --" __ ... - -.-_ ---.-_. ___ .. -_ ... - _.... -..... _._,.-._ .. _ .. ___ ._._ -----. ----- ...... . 

PRINT601,~I,~J 
-~~~O ..... l-...EORMAT (1)(.' t 9) -.------------.---.----.--.... ----.----.-.. ---

11 Ir(TI~E.EQ.l~S) 12.13 
-.--_. .1.2 ... J.;;l..nB.LG.t~l . ....i.._.K!JL_.$ .. .l' A..B.li;..5.AaR.UJ: ______ . _____ . ____ . __ .. ___ .. _ _ ___ .--______ . __ .' ----.. _. ----.. -.-

14 K=K.1$ J=L~TS(K) $ IF(J.EQ.O)GOT017 $J=J.~J $ JOTO ~1 
_..1.3 J;LO'H..lG.t._~.J_..i~.D. __ $ __ iAB.R.;:..RA.9R.'JL. _______ . ____ .-~-.-_r. _ ... _______ _ 

15 K=K+1J I=~~TS(K) $ IF(I.EQ.O)GOT017 $ J=J+~J - . 
------ ~.--_l.J~ .. u-t .. 1J.!liJSIHJ ---._._ .. ______ . ____ ._" -. __ . ___ ... __ . _____ ._._. _____ .... _ ... _ .. 

DS~DJS(IJ) $ AZZ=AZ(JJ) 
. P Rl.NJ 6 O.2 .... J.J_ ... _____.. ___ . 

!>02 FORMAT(20)(, 12,2(, 12) 
____ c ~ .. _~_~ ~.~ t ±'±.± ~_+ ~~_ + __ .. _ ~ . .t! .... ~_~_~+ ~_±_:t.- ~ . .!.!..~.~tl.+' .. ~ +-*~~ +. + __ H:±t..t·_~.:t.+._~_~.t.~+._,~_ ... _! +._~_ .. ___ .. _ . 

C APPLV AZI~UTH ~ESTRICTIONS 
c ._---------------------------

IfCRA.LE,O.O)GOT031 $ AZS-'ZZ $ !r(TIP:.NE,l~S)AlS=AZS~leO.O 
... -.- ._.----IF lus..U-.·~+~)AZS-;Al~.36.Q .... Q.lJ F.'_fAIS .... GT. AZMA.4_CUUAZ.S .. Ll....AZ.ML~113.. •. 31-

33 AZS=AZS+360.0 $ IF"(AZS,GT.AlHAX.OR.AZS.LT"Z~I~)34,31 
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-- - - -~~;"C""Cm.rnTCA-;-TEm~lAr,4--------_-- ------­

*EQUIP,6=(TEJIilJ>TAPE),MT 
*K'rN ,X,L 

. '.! . - ..•. • ....... _. .~:.... . '--.":'- - -" ~ .. 
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15CAIJ 16/04/73 

PRO G RAt·' T F H MAT 

1·--··- ---. ._ . __ ~ r MENS rQ~..f_AB1U.t0J_!.AliAI...L~40 lL~ 14!bMl1 tLtH_~Jl..L~JT2 (14ltL ______ ._ 
1.'Cl0J).T(lUU),W(100) 

I 
COIH10r..: A.P"N,L,D,Af'IAT, IRKOH, IST.oP.JfND.Mr~AG. I.oP:.:i.~A!"Q.C,flL.O.C1VLT1t' 

i. S 111-1 j) 2, S w • S W D , 5 w T , 5 W TO, S w 0 U , NM A. X, T , w 
EQlJIVALF.Nr.E CDE~, lIJE~) 

C ----------------------.-----------6---------------------------- __ 

1 
__ .. _~. __ PR0G~At' TERMAT SETS UP AND INVERTS ~1ATRICES TO U8TAIN TIME TERMS 

C A;~[) RfrRACTOR VEL.,.oCITIl-:S 
. C M~X.P'l,;H MATRP. ~_I~.E(1".O,~40) .. S~QT~+~T.l\rjQNS .. LLJ;.l.1~JL .. ___ . __ : .. _____ __ 

I 
I 

C 
C 
C 

c 
c 

I co A SdOT .I S ~.lJ P!C i p.~_~!.T _~PH A STA Tl QN .. (.IH..ER(:;RlE_~\LUUHG.. ..u~iLCVE;, 
SOLUTIO~S) THEIR LABELS AR~ PLACED IN C.oLUMNS 6~-72 AND 73-80 OF 
TYE FIRST DAtA CARP (ANY ORO~R) 

Rt;:G.IONAL .cRU.STAL .. STU[UES .. 8.URfAU.H.L~E.HAL_RES'OURC.ES. 
4/7/1"72 

I . 16 rOHMAT(2X,60F2.0) 
. ____ ~16~O~EL:n~,R~M~A~T~(ul.LHul~,~l~X~,~.~*~) 

c 

tO~ FORMAT(lX,60F2.0) 

I lO~ FORMATC1UAe) 
101 F'RMAT(A8,F7.2,r5,2) 

C. .- ••• - ••• +-+ -- ••• ------.- ._-_._-_. _. ---- _._---------------_.---_ •• __ • __ •• _. __ • I_C READ DA T A ONT.o MAufJET I C TAPE 
. ____ ._RE. A D ( 6 () « 1 0 2 ) ( CAR jJ C J 8 ) , J 8 :; 1 , 1 a ). 

JF'cEor,60)9Y9,10 9 

I' t Q 9 0 F C 0 lJ E ( 1 () , 1 ~ Q ~. C,A, R U ( 9 U.A I..Q.C .I .. Of ~ .. $._ .. 8. LQ C = U r:.L ..... __ .. ____ . ____ ._ .. ___ .._._ 
110 FORMAT(2AA) 

~rLA.(?:.l $ ~t~Q __ .. _ ............... _. ____ . ___ ._ ... ______________ ...... _. ___ . _________ ... _ ... __________ . 
IFCIOEL.NE.6U60606U606060608)MfLAG:O ~ GOT0105 

I 21 S~~O $ SwD=O $ SWT=O $ SWTD=O $ SWDD=O 
. U T.I!.Q .$. UD = it $!t ~ 1. .. .... _._ ... _. _ .. _. __ ._ .__ _ _ ... _ . ___ ._. _._. _..... _ . ___ _ 

1')3 READ(60,102)(CARiJCJ8),JB=1,10) $ IF'(EOr,60' 25,105 
11.Q5._.~B .. Ltt;J.1lJ_l.~2_LlCA_R!l.L,lau..~LllL ... ___ ._. ______ . __ .. _._ ..... ________ .. __________ .-.- ... -

111 FQRMAT(F7.2,F5.2,F2,O) 
_._. _______ .___ I E ( N • E (L II ) G.o r .0 2 4 $ 0 E COO t: ( 14 « 111 « CAR D ( 2 ) ) D ( N ) « r , N ) « W C N ) 

I rF(W(N).LE.O.O)WCN)=l,O 
I E ( D C ro . G T to. 0 )G U T 0 2 0 $ CAL. L. V c.L I. T 

24 W1ITEC61,12~)(CA~D(JU),J~=1,10) $G.oTO?1 

I 2 (1 S:,J =SW +1-1 pn $~~Q.~_S.~.P.~~ tNt!P( Nl ~S.WT =S."I.l~_~' NJ .. T _CI'tL_. __ .... 
SWTD=SWTD+WfN)*rTCN)*OCN» $ SWDDcSHDn.WCN~*(D(N)*DCN) 

_n_________ N '-1 A X = N $ UO:a UO ... p ( N) $ LJ T =U T ... TC N) $ tl ='.1.1 

I 
wRITE(61,122)(CARU(J8),J8=1,10) 

122 rORMAT(lX,lOA8) 
GOT0103 

25 CALL V(;L IT 

I 104 r:t'IDF" ICE '6 3; R~'WP'-Jli' 6'i J=O 
______ .. ___ ~:U_TE: C n 1, .. lll!..6l1t...O.!...) __________________________ _ 

I 
I 
I 

C 
110 

1 

A'5~l(~f\' MATHIX .NUM~l;RS,TO EA.CH .SH.OT AND._SIATIOI'l. 
F,)HMAT(2A8) 
~~S=O . _ 

QEAD(6,lOO)STN,Dt::L $ IF·(l::OF,6),4.;S 
3 __ ----'"L-.lI...LF".' I DEL. EQ. 6 Q606060606 0 6U60H) 2 ,1 
? 
4 
C; 

J = J + 1 $ A r1 A T C J ) = ~ Tr J $ n.o T.o 1 
R~Wl~D 6 $ JEND;J j ISTOe;JcNO 
R~ADC6, lOO)SH.oT, IltL 
I~(EnF,6.)10,176 



I 
I 5CAD TERMAT 16/04/73 

178 IF'(ItlEL,EQ,6060606060606060~)5,b 

I 6 lrCSHCltEQtALOC.OH.SHOT.~Q,BLOC)GOTD2-
n01JE=JEND,lSTOP ~ IF'eSHUT,Eo.AMATeJF.»8.? 

__ ~_ J!;.J. ~J ~ P ___ $_ K ~ ~ = 2___ _ _. ____ __ _ __ .. _._. ___________ . ________________ . 
7 CONT P~LJE 

. I F"J ~_ES , G T !_1 ) GO T09 $15 TQt> ~J ST OP"'l $J_= J.1 _SAli A T ~ ~t=_S~O T. ___ . . __ . ____ . __ _ 
9 KES=O '& uOT05 I 

___ . .--l.Q. 0023 J YX=l, I STOP 

I ______ . __ .. ___ . _. ___ ~ ~I~_~~-I_y_ii~~_~~.~.tl~I~.l.~Q __ JJ!U ~ y_ !_? t~lJ __ ~ ___ . _______________ . . __ . __ . _______ .. _ .. _ 
22 CONTINUE . I ~~-~·~-~1~6d~----- .. ---------.---- -- ---- -.--.. -.----------------------------

C SET UP MATRIX rON INVERSIoN 

I 13 READC6,1021 SHO r.{CARDtJC},JC=l,91 
rF"CEOF",6)99.113 

113 DEGOl!E (12,107 ,C_AR_U t1l )D_~.L., TJ 

I --------~~-~~~~~ ~ ~~-: ~: ~~ 1~ ~ 1~ 

I 
I 
I 

I 
I 
I 
I 
I 

11 DJ14JOal,JEND 
I F' ( S HOT , E ') , Ml ATe J 0 ) ) 15 , 14 

15 JOP=JC $JO=JEND 
.14_ CJ)NTJ Nl)E . 

GOT013 
1? IF'(SHOT.EQ.ALOC.OR.SHOT.~a,ijLQ~30,31 
3U D032IO=1,JEND 

If ( A n II T ( LO)_l E.Q J A!..9 C __ OB_ LA MAT U QJL l;J~, fl.L._O CJ33.3 2 .. _ . ___________ ._ .___. _______ . ___ ._ 
33 rOP=IC $ IO=J~ND 

I P P S = I [) p_._. __ _ 
32 C.:)NTlf\!UE 

GOT019 

C PHI!H "ATRIX 
WRITc(61.16Ui 
i'J =rlTOT 
1F'(~.Gr,~j)~~Tb42 
n0451=1,N 

41 wRITE(61,16)(A(I.J),J=1,N) 
45 CONT 1 WJE 

r,)TO~C 

42 w~IT~(61,16)«A(1,J),J=1,60)I=1,N) 
\oj "71 T E ( 61 , i 60 ) ---- ... - ---

IF"(~.LE,120)46,50 
46 D047I=1,N 

.. _ .. _ _ __ 47 .WBJ T E ( 61 ,_16 ) ( A( 1 , J ) '- J =61 !_~J 
GOT06(\ 

5 (I w .~ 1 T I: ( 61 , 16 ) ( ( A e I • J ) , J =61 , 12 0 ) I = 1 , N ) _. 



I 

w ? 1 T~: ( 61 • 16 iJ ) 

I -----·----·--52-· ·~;~~f+~~~ ~6 '--CAC(;JT;J;-121, N) 

I --.-
6 nco r~ TIt: d L 

w~lTE(61.1flU) 

t\J = N TOT. - 1'\ F L, A l! ... ~ .. CAL. L T J t·~ e; T r; R M 
CAL.L RESlf'UAL 

I . _____ O'}~_ ~ ~:: ~ II" IJL_ _H _ n _ •••..• 

I 

16/04/73 

-------------------------------------------------------------------------

I 
4 • _______________ •••• __ _ 

1--__ ------.-------------
I 
1-·--·----- -.-.-.----.--... -.-.---.--
I 
I 
I ------.---... --..... --- ..... -....... -............. --.. -... --.-.-.-... --.--.-.-... --.. ----.--.-------.---... --........ -----.-.-----.-.. --.... _ .. -. -.. 

I 
I 
I 
I 
I 
I 
I 



I 
I'DAD 

I ----- -­
c 

16/04/73 

c:; !) B R () UTI N F TIM r T t: H 11 

~l ~~~~l ~l_~C A P J!.t l __ ~tL A ~ A ~t t4 0 ) , A ( 14 0 J_l_4JLLLH_{ i!l_l1-L~l_LII2-t1-4LJ,OLL) __ _ 
1,1(lU~),T(100),W(lOO) 

C f) n ;-1LH ~ A, f1 , \j , L , 0, A r: AT, I R 11 0 R! 1 S T 0 fJ:, J F N P , t-w I,.ri G, tll~_~_, A LQ C ,f: LOC • V_, T T 2 
1. SLJ'1[J?, sw, swo, SwT, 5\oJTD, SwDD, tJMAX, 1 ,~! 

---------------------------~-------------------.---------------~-'. _ .... --- ------.-. "--I L=2 i CALLMATINV ~ IF(IRHOR.GT.O.l)37,38 
________ 37 ~l1J~ (61.101) 

I 
I 
I 
I 
I 
I 
I 

. - - .. ---.. _-

-----

I ---­

I 
I 
I 
I 
I 
I 
I 
I 

102 F 'J R;~ A T ( lOA H ) 
101 FOfH1AT(1y',*MATRIX Slf\!~lII..AR*) 

r,OTOQO 
3 8 __ R ~Jo/ I N ~ 6 _ $ $ U ~11) T =_ 0 3; ~ u ttP?-== 0 

13 READ(6,102)SHOT. 'CARP'JC),JC;:1.9) $ FI f.M=O 
IF"(EOF,6)40,113 

Ll ~ __ DEC 9_n~J12_ ,_10 7 ,_ t::_A-~ LJ ( lU n~ ~~t r r 
107 r0RMATCF7.2,F5,2) 

_____ I£tP.~L • LE.!._Q_t_.Lt1~112 ______________ _ 
1j D014JO=1,JEND 

IF"CSHOT.EO.AMAT(JO»15,14 
15 JOP=JO $JO=JEND 

_14\ _ C_QNJ_ULUE 
r,0T013 

12 IF(S~QT!EQtALOC.ORtSHOT,~Qf8LOC)~Q,31 __ _ 
3u T('IP=IOPS 

C]OT019 
31 n018IO=JEND,ISTOP 

J~ClO.~QtISTOP}f~EH=~_ 
I~CSHOT.EQ.AMAT(10»17,lH 

17 I'J P = I 0 $ t C' =1 S TQ P _ 
18 corH I r,IUE 
19 1~(FLEM,GT.Q)GOT013 

C;'JMD=DEL .. B(JOP,2)"H( IOP,2) 
S UMO?~ SW1P2.~_S_VnO_~_SlJt"tQ_ 
SUMT=TT-A(JOP'l)~B(IOP'l) 

_ S~L~1_QT_=~'i~Lt:1!2!~SU_~1_Q_~_?~jr1J__ _____________ _______ ____________ _______________________________ _ 
GJT013 

40 v=SUHD2/S[!MDT 
wRIH:(61,119) (V) 

119 F'OfH1A_T(9X,. - TJt1E_ DIST_ANC~ _ __'l~_* __ .E5! 2) ______ __ __ __ ____________ _ 
n065I=1,1\) 
TT1=r4( 1,1 )-H~ 1,2)/V 
TT2(I):TTl 

If(MFLAG.LT.l)GOT043 $ lE(1.LE.J~ND)41t42 
41 WRITE(61,124)AMAT(1).BCI,1,.B'I,2),TT1 S GnT065 
42 WPITEC61,12J)At'AT(I),~(ld,)'EHl,~),rT1 S GOT06~ 

124 FOHHAT(2X,AH,2CF8.2,2X),F8.2,*·ALPHA*, 
123 F'OHHAT(2X,A8,2(F'812,2X),r8.2,*.A~PHA*) 

43 WRITfC61,120)AHAT(1),BCI,1),O(I,?),TT1 
120 ~QHMATC2X,Aij,3(f8.2,2X» 

65 CONTINUE 
IF(MF'LAG.GT.OI1)ijOTO~9 
CTT=BCIOPS,1)-O(IOPS,2)/V 
J F CAMAT ( I (lPS). E:_Q .ALOCJJ,;J,.(JC=8_LOC _____ _ 
IF(AMAT(IOPS).f:Q,BLOC)CLOC=ALOC 
WPIT~(61.122)(CLOC,CTT) 

122 FJHMAT(2X,AB,20X,F8.2) 
GOT090 

89 IoI P ITI:(6l,121>AtlAT( IH1) 
1_2.1 FrlRt1AT(2X,A8,24X.* AL.Pt'A-) 



1 
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TT?(lH l)=rl,O 

1 ___ 29~O~C~O.:.!.N~T .1...:1 t\:.;..,:'I::!,..!J E=-' __________________ _ 

RETURr,' 
... f.NO 

1 
I __ . - ___ 1: ___ - ._. ". ___________ . _______________ .. _____ _ 

I' 
1---··-_· -- ----- -

----- ------ .... ~ .... " ... _---- -._- --.---- -- - ----_._ .... ---'--- - -. - . ----------_. 

I 
1 
1------------------------------------

"._----- .. 

1- -. 
I 
1---·_· ------.-.-.---.. -----.----.--.. ~---.. --.- .--------.-----.-------. - --- -.------

I 
I 
1 
I 
I 
I 
1 

t 

." .. -." --_ .. _. __ ... - ~-~ .. - --_. .----... _._-------_._--- -"--'---" - .. 

.... 



DAIJ 16/04/73 

SUURQJUlliE MA_UNV 
---- -- --- COM ~1 0 N A., a , N , L , 0 , A fI A. T , 1 R R 0 R , 1ST 0 P , J E N n • M r LAG, , 0 P $ , A L 0 C , 8 L 0 C , v , T T 2 

1 • S lJ M n 2 , S w , s W n • S W T • S w TO, _$ W 0 1l/N!'1 A x IT, ~J _ _______ _ 
D r M E ',j S ION CAR Ll ( 10 ) , A MAT ( 14 0 ) , A. ( 1 4 0 , 14 0 ) , Fj( f .. 0 , 2 ) , T T 2 ( 14 0 ) 

1.J(100),T(100),W(100),JPIV(140),lND(140.2) 
C - A-1s A-t~ NXtJ---MATRIX TO BE INVE~TEO,OR CONTAfNINiff:-Q-ITA-rT6-N--COEFrS----t-:'i'· 
c 8 IS AN NXH RHS MATRIX FOR EQUATIONS MA' 

----------C------fFLao'-I NVE;RSE ONL V GIVEN. L. POS I T 1 VE, SOL.UT! ONS ONL't', L. NEGAT I VE MA' 
__ Q _____ __ JLQlJ:!.!.. ____ ~_=A_~~.Lkl-'__ _____________ _________ ________________ _____ _ _______ tj.A~ 
e D CONTAINS THE DET~R~INANT ov THE A MATRIX ON EXIT HA' 
C A IS REPLACED S't' THE INVt:RSE .H nv THE SOl'.JTJONS. _____________________ ~!A_' -c -- ME-t-Hof)-ovcYAL1s-s·...-JORDON- P fvb-TAL -EL.-I M I ~J-A-T U,t~-- -------------- M A' 

M=lABSCL) ~A\ 
_____________ .. :_ . _____ o_::_~'_'__Q ________________ ._____ _____ _ ______________________ .. _.. ________ . ________________________________ ~LA' 

DOlO I = 1, N tl A " 
___________ lJL_l.f..L,{l Lt~JL _______________________________________ ..:.. __ ~~. _____________________ tiA: 

c 

c 

DO 220 I=l,N 
AMAX=O,O 
SEA R C H SUB .. MAT R I x FOR LA R G EST E L EMF. ~I T ASP t v 0 T 
1)0 70 J=l,N 
rr(IPrV(J» 80,30.70 

30. DQ f?O_K.:otlJN 
[F(IPIV(K)~l) 40,60,80 
TYIS ROW COLUMN HAS NQTij~EN A PIVOT 

40 rfCAHS (AeJ,K».AMAX) 60.60.50 

HA' 
1'14" 
MA' 
MA' 
MA' 
liA: 

tJ A ' 
50 lRPW=J. ___________ _ __. ____ _ -- __ _ _ _____ _ _ _________ .. ______ ________________ _ ______ .. _______________ 1:: A ~ 

JCDL.=K />lA' 
. ____________ Alit\X.!~ 13 5...._iA1.Jili.>_) ______ . _______ . ___________ _ _ _______________________________________ JiA~ 

c 

60 CONTINUE 
?u CONT HIUE 

PIVOT rOLJt·ID 
IPIV(ICOL)·IPIV(IGOL)+l 

-IF' (AMAX:';1'-ffE;-9-0--' -a-o ~ 80-,90 .-

/,-1 A' 
PA 

_______ c ____ MAT Bl_ x SIN G U L. A ~ .t.t~B-'llL RET U R !I ____ _ 

HA 
M~' 

'-1 A' 
~A 

80 I RROH=l ~lA' 
R~TURN ~A 

9U If(IRow .. rr:OL.) 95,130.95 t~A' 

~ - 95 ~!~-a PI..v_o_T .14, IJlA_C!.O_~_A~~_Ll::..t1t;J!L1tV __ ~()l_L_L~i.1:8.cHA~_f.! _____ . ____ --------------- ----~~t 

n (') ~ u 0 K 1:_1 , ~_ _ __ _ 
A:-1AX=A ( I ROW, K) 
A(IROW,K)=ACICOL.K) 

100 A(ICOL,K):AMAX 
rr(M) 130,130.110 

110 no -i2(r K =f~-M-- .--

I>·A 
~A 

I~ A 
A~1AX:I!8 e I ROW. K) . ------------- 8 TIRO~I ,--if) =B CICO[;k)-------- --------- ----------------------- ---~~ 

120 8CICOl,K)=AMAX 
130 I~D(I,l)=IROW MA 

I~D(1,2)=ICOL MA 
AMAX~ATfc-OC.fe-bLl ------ -- -- ------ ---------------.. --------------------------------- ... -----t~A· 

__ __ __ _ _ __ D _:: P ~l~A ~_ _ ___ __ __ _ ___ __ ________ _____ __ ______________________________________________________ ,t1~. 
AnCOl, [COL.)=1.0 

c OIVILlE PIVOT ROW BY PIVOT 
DO 140 K=l,N 

140 A(ICOL,K)=ACICOL,K)/AMAX 
-- TF'cH ,-- 1 io ,:Cl 6-;-150 - --. 

150 DO 160 K=l,M 
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1 6 It 8 ( leo L , K ) :; B ( I C () L , K ) 1 A M A X t-'i A T 
__ L----~UCE NOr.1~PIVOT ROWS __________ MAT 

170 no 220 J;l,N KAT 
T F ( .J .. I COL) l. f3 0-, 2.2 0,1 H 0 ________ _________________ _ ______ 11AT 

180 A"1AX=AeJ,ICOL.) HAT 
A(J,ICOL.)=O.Q _____ _ ________ __ __ 11AT 
Of) 190 K=1,N -", MAT 

190 A(J,K)~A(J,K)"AeICOL,K)*AMAX bAT 
I F ( M ) 22 0 , 22 0, 2 0 0 t1 A T 

_ _ _____ 2J1 D_ltQ ___ 2.1..Q_I{&,lL_.____ __ ____ __ ____ _________ -___ _ ______ -, ________________________________ tiAI 
210 8(J,K)=8(J,K).ReI COL,K)*AMAX HAT 

____ ?20 CQNJJN.I.LE___ __ __ __ _ ___ ___ _ --_________ ~'-___________ . __________ -____________ ~AT 
C AFT ERN P I V a T A I. c.: O!.J 0 F N SAT ION S • SOl. UTI 0 fI S L T E! I N B MAT R I X MAT 

IFCL) 230,230,27Q MAT 
C FOR INVERSE Of A, INTERCHANGE COLUMNS MAT 

__ 23_0 JjD _2_tLL.l=!lLN_ _____ __ _ _ ___ _________________ . ________________________________ l~A'I' 
J=N+l-1 ~AT 
r FLLI'!_DtJ_,lJ .. J_NPJ.)l (.J ). __ Z~_Q_L2_~fu_a.4Q__________________________________________ _ _ _ _11-..AJ 

240 JROW-INO(J,l) MAT 
ICOL=INOeJ,2) MAT 
DO 250 K=l,N MAT 

_ ___ _ _ -A!~AX.!A1_KLlB.ttH t_ __ __ __ _ ___ _______ _ ____ ~ _________________________________________ .ttl.! 
A(K,IROW)=A(K,ICOl.) PAT 

25 Q __ Al.KtJ..C:.QJ.J~ M1A~____ _____ _ ____ _______ _____ ______________ _...J1A! 
260 CC'NTINIJE MAT 
2 7 0 I g R 0 R = Q t' A T 

RETURN HAT 
E 'Hl ______ .___ ___. ________ . _________________ . ________________ tAT 

--- ---------------

---- ----------------
- , 



I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

c 

SJHROUTJNE ~ESIDUAL 
DIMENSION CARD(10),AMAT(140),A(14Q,140),Bei40,2),iT2(140) 

l,D(lOO),T(100),W(100) 
_________ ~_0!111_0f\J_ ~!.B..L~! ~d.PJ .A_~~J_1J.RHOR.l.lnQ~_.L~, MF'LA G d QPS.a.A1,JtC, ELOC, V J.ll-._. 

l,SUMD2,Sw,SWD,SWT,SWTD,SWDO,NMAX,T,W 

--------------.------------~-----~~----------~-------------------- --- . - _.- _._- - .-. ------ ... ---~---------
102 F'ORMAT(10AS) 
10J F'ORMAT(III,lX,.V~LOCITYc.~F'5.2) 
104 F'ORMAT(2X,2A6,rS,2,2F'6,2) 

_____ __ iQ.~ _of 9Ji~AT.L~ _____ .J...Q.k1 __ ._ .. _. J • .P C 2_. ________ j,l t~_ t_ . ____ T_'T' __ R.E.s.LLl~_.L _________ . __ 
106 F'ORMAT(/,12X,.ST,OEV, OF RESIDUALSa*,r5,3) 
.1 ~ 7 F' 0 H 11 A T ( F7 • ~ ,n?_1.2J.. _ _ __ .. __ .... _ . _______ . ___ ._._ _ __ .. ____ ... __ ___. __ 
108 F'ORMAT(lX,.ST,DEV,=.,r5,J) 
160 r1RMAT(lHl,lX, •• ) 

_R.S.2: V ,._0 _ ~ _t~_Cl~.s.~_Q .• 9 .. _. _... _ ___ __ ___ .. ____________________ ... _________ . ____ . __ . _________ . __________ _ 
IF'(IRROR.OT,O.1)40,10 

_____ . _._. __ 1.O __ .R.EW 11iIL.6.. _______ .. ___ . __________________________ _ 
wRITE(61,160) 
WRITE(61,10:;) 

13 REAO(6,102)SHOT,(CARDeJC),JC:l,9) 
1 F' U;Or,6) 40 •. 113 _ 

113 DECOuE(10,107,CARu(1»UEL,TT 
_ _ _ _. __ lfJJ)~kLE..!Jlt.1.llL..1? __ . ___ ._. __ .... ____ . ~ ______ ._._. ______ . ___________ _ 

11 D014JO=1,JENO 
IF'eSHOT.EQ,AMATeJO»15.14 

15 JOP=JO $JO=JEND 
.. _ .. _J.4 . CQ N_! I NlJX_. .__ __ __ __ ..... _ ._ ....... _______ .. _________ ._. ________ . _____________ . __ . ________ _ 

STN=SHOT 
GOT013 _.. _. _ _ 

12 JF'(SHOT.EQ.ALUC,OR.SHOT,~Q,~LOC)30,31 
30 I1P=10P$ 

:10T019 
.. _ . _ .. ~.1. OO~8 tQ.=..~LErJOJ._L~I.o.P ... ___ ._ . _________ . _____ .. __ . ________ . ____ .. ______ .. __ . _____ ... _____ ._._. ___ . __ 

1F'(SHOT.EO,AMAT(10»17,18 

I _____ . ______ ..1.? __ l_QE.~l.Q $ I 0 = 1 s_LClf ____ _ 
18 CaNT P:UE 
19 RESIO=TT-DEL/V"TT2(IOP)-TT2(JOP) 

I : ~ f l~} ~.~ ~ i ~!~ ;.~.~ ~_~;~ 0 T ,J~_~J. , TT. ~_~_~ 1P. __ . __ ._ ___ _ __ _________ .. _. ___ . ___ . ___ .. ____ . __ . _ .. __ . 
T il (18 S = T .~ 0 Po S • 1 • 0 
GOT01.3 

I 40 rONT I t:IJE 
______ . sTOO=RS2/CTNOBS .. 1,O) $ STED=SQR1(STOO) 

I 
I 
I 
I 
I 

wRITEC61,106)STEil 
. v.S.T I =SJOD/SI,Jt-1'p.?_ ~ ~SJ~_S.Q~lLV .. S1J t_~_ST~Y.s.i!.tV~_v_J. ______ . ___ .. ___ .. ________ _ 
w~ITE(61,10J)V $ WHITE(61,10A)STQV 
RETURr~ 

HW 
.. _--------_ .... _ .. _---_ .. _ .. - _ ..... __ .. _- .. _._--_._- ... __ ... _ .. _ ...• _--_._-----------._-_.---------

'. t, 

----.----------~--------



I 
I 
I 
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S'II!R!lUTlrl~ VlLIT 
f1 I M ~ I J ~ 1 C ~.J C AJ.~ Ll ( 1 ~I ) , A HA ~ ( ~ 4 .Q..)~-.ll.~.o , l~ Q 1 , ~ ( 1.411 , .. .2) .! LT .,-t~ L .. _.. _. 
1.1(lU~),T(lUO),~(100) 

C ,:1 t'l :·1fW i, J1 , N , L , D'. Ai: AT, I RHO R, 1ST 0 P , Jr. N D , ~1 F' LAG, lOP S l. ~...tf 1... 0 C,L V, T T (I 

I 
1 , SUM 112 , S 101 , S W IJ , S \oj r' , 5 \oi TO, S IN oj)', N'M A X , T , W --... .. ---.... .... ...- . .. - - .. --.... ----

13 FOHMAT(X,*APPARENT VE~OCITY : .,r4.2'*(.-.LF4.~ •• ).) 
14 FORMAT(X,~INT~RC~PT = *,f5.2,*(.· •• f4.2,*) •• /) 

. __ " _____ 8 () T.~~ S ~_.~S ':..:...,1 j:!..D U~_=-S~~:.:...I D!L.:..,.:...,ID....L) _______ .. _________________ _ I VA=(SW*SwTD-swn.sWT)/BOT S V=1.0/VA 
V.2~J.S~T .. *S,,!J)J.} ... .s!iO~$.~TD1LBQL .. _ .... _ ........ __ .... _ .... _ .. ______ . ___ .. _ ........ ___ ._ .. __ ..... _____ ... _ .. 

I 
I 
I 
I 

S~ES:O·O 
.. 0':11>0 ~l=.l, ~JJ1AX.. .. _. _ .... _ ......... _ ... _ ... _ .... __ . __ ........ _ .. __ .. __ .. _____ ...... _ .. _ 
RES=vA*D(r·I).v~ .. T(N) $ SRt:S=SRES.W(N).~ES*R~S 

60 cONT I t~UE 
ALP=SRES/(NMAX"2) 
FRRA=S.1RTC (S~.A.L.P) IBOT >.. $ ~RA!;i_.SlJ~T ( (SWDD.*ALPJ.lJlQ..I.L. __ ... _. 
F.RRV=ERRA/(VA··2) 
l{Rl.l~_LQ.1..I_1.3.J.\,-,-E.RBV. .... S. ~.R.lt E...l6.1.1_1.~_1~ B..,..E!liUL_ ... _____ . ___ .... __ . __ ._ .. ___ .......... _ 
r,ONTINlJE 
RETUR~' .. _--_ ... _---

END 

I ---.--.. _-._ .. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

._._--_._--_ .... _ .... _ ....... _ .. _ .. _------_._ ... _-_._---



I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 1 

DATA LIST EXAMPLE (REFDAT) 



- - - - - - - - - - -
---- - --- .- --- - -

~ARlICIPATi~G J~GAlIS4TIO~S - ~"R,4~U,U~1.0F 4DEL4IDE,U~J.Or QLO,U~I,OF T'S~ 
RJVERVl~1i ass 

T"R~E ~ARGe S~OTS rIRE~. 1 ~T,rITTO~(NORTH r~lhDERS RAN~ES'.8D TO~S 
. _ ..... ~!.D~I,..l£j) .25LU/U .• Jll-Iola 05'" DO, O'S U!. __ 

~AT, ~OOEG OO,4~IN LONG, 139DEG J3.IMIN 

-

2 I(UIliAtiALL ING( NE~~ K;LGOOP.L.IE-' ,-80TONS - -- --- -------.. -- -­
.:lEl.oNAT~ 25/10172 ..... .t."R CSt! os.~3S.uT ._ - __ .- .- - -
~AT, ~ODEG 40,'"1- L.OND, 121DEG D'iOMI~ 

. --- .. _-_ .. _ .. - ---- -----_ .. -
3 d4SS STRAIT "0 ~lLES SOUTw OF ORBOST).10 TONS 

__ ru:rONATED 19JUl72 . ., 07HJi 5D.!.n~.ns UT _ . 
LAT, ~80EG 11,6"IN LONG, l'eOEG .8i,MIN 

CO"FLE~ENTJ.RY ~ATA A-V.u4.AB4.E 'FHO" .19711.21..-01Ul-RIIIER -m..t.SlS AIIID 1VS6~'f·~IC··-T.eST 
DATA 'ROM ",RiLINGA • 

-----.. _--

- - - - - - - -



- - - - - - - - - - - - - - - - - - - -LO:ATION Ail'!HlAT!Cr; L.AT nUDE LONG !TUDE EL.EvATteh 1~5TJTL.!IC~ 

.. ---- --
-0.0 S 1 WT,rr!'!O't\ S rtr 30 OQ.- 139 33.8 .o.c 

s I l(u'u~ALL !'lG S KUN 30 _0.'_ 121 0".0 _ .o.c -0,0 
S 3 BAS5 STRAIT S BAS 38 17.6 1 .. 8 .. a,6 25.2 22.7 
Ii 1 PARTACaOq F .... 32 OC.4 pe 09.9 -o.c :.I A -0.0_ 
;j r t SL.A ';0 ~A QOO" ILN 31 23,6 36 12,2 _0,0 UA -0,0 
;j S "'AI.~ET .. q 3L25.e _ -138 55,:3 -0.0 1.1 A -0 __ 0 
R - K I 'lGOONYA IIA 30 57,7 135 20.1 -0,0 UA -D,O 
A 5 SEVE',-ILL SNI. 33 53,2 13a 38.- -0.0 UA -0.0_ 
R • "T.8~AO· ii' 29 14 ,8 13- 59,0 -0.0 81'R -0.0 
R , ac;" ~DA TT A 000 27 33.7 135 27.0 -O.C \.I A -0,0 
R • TAl<eC'OLA TR 30 37 ,2 13- 30,3 -0,0 UA -O,C 

_ II • __ -'llIliERfHNL __ ______ JU1S _ _3jL~L.4_ . j,3V ot., L .0.11. 1.11. __ .. .lI.1) ___ 

Ale CLE~E CLV 3J .1,5 136 29,7 -0,0 UA -0,0 
Oiu J.l)ELAljf: ADE 34 58,C 138 .. 2.5 -O.~ vA -D • .o 
AU 'IT ,.IL.LC\':()~B' ., 28 80,2 13- 09,2 .0.0 E:"R -O,C 
RU [lRA'" ITE OOWIlIS ltD 26 58.1 U3 23,9_ .0.1l 8tHi -O,D 
lIl" aOL.DEA OA 30 29,0 131 52,0 -0,0 B"A -0.0 
1115 sELLrlEl.r _..IIro 37 .10.6 -1A2 .32.7 -D.~ B"A -Q..O 
1116 "'IL.L RI~:: IIL.P 2" 51.3 133 09,5 -O.C B"R -0,0 
;j17 :;00_ C'" 3D 41.4 130 25.5 .0.0 B"lI -0.0 
1111 AUCE SPP.!PjGS ASP 2J .1,0 133 53,8 .0.0 BPlII -0,0 
RH TOO~A~Gl Teo 37 34,3 145 29," -0.0 Bpoll -D.D 
1120 JE • ..;r:-. DO; 30 ,,6,3 128 57,2 -0,0 B"11 -0,0 
RZ1 TAL.P.GO TAO_ 3~ 36.7 148 11.3 .0.0 _ANU -0,0 
IIU t(~A~::lBA~ " .. , 3~ 12,e lA6 07.7 -O.C ,~u -0.0 
QZ3 CABIiAPlUIlR. CAli n 55,6 1,,8 26,0 -O.C A"v -0,0 
112. :;A .. eERRA CAN n 19.2 148 59,9 -0.0 AN\.I -0.0 
Rit JPlOLAN .Ifill ;n 49.' 1'0 01,3 -O.tI ANIi -0.0 
R2' I"VE~ALOC~'I' INY $" ,7,9 149 "0,0 -0.0 ANU -0,0 
1127 liA'1BROOII 110\1'1 __ 3t -U..:s -14.8 5.3 • .0 -0.0 ""I.! -Q.O 
1121 IIEIlC"BI "Ell 3J 5?,o r'o 34 ,8 -0.0 ANII -0,0 
,,28 fOIl~ESl q 30. ,3.0 2' .6,6 -0,0 e"R -O,C 
"li III VE"V IE:- Rlv 33 .0,8 151 09,5 .0,0 COL -0,0 
"31 ,UIII1APlUNGA "II, 19 56.7 13. 20,S .0.0 8"R -0,0 
1132 CltHHRS TOO/EllS eTA 20 05,3 146 15,3 -0.0 QU -0,0 

_Rn SHBA'If -- DRS .27 23 .. 5 _152 46.5 .0.0 QU -o.c 
113. FUtl~I';NA lIA 31 01." 1,5 19 ,7 -0.0 B"11 -0,0 
R3t ZA"l!"'US ZS 31 01.8 123 33.1 -0.0 BIIR -o,C 
lI36 I(A~GOOI<LIE "'LG 30 ,,7,0 1:1 27,~ -0,0 8"11 -0,0 
"'l7 'l1.~U'WRIIA !INA 1~ .'. a 128 .6,0 -o.c SI'R ·0,0 
"'3' ""~TO" DA~ PlTN 12 '0,8 130 0'.8 -0.0 B"" -O.C 
RJt _'1u!tIURlN.G _ ./Wli_ --31 JI • .7- ·---116 12.5 -.11.0 SPOR -0.0 
lI4D "EEKlTHAIlIU "'EK 26 36.8 118 32,7 -o.r BI'R -0,0 
lI4l orqCfR PAS)!; or 27 05.7 12" .... 6 .0.0 B"R -0.0 
Ii'" KOllE" F"OPREST "" 3Ii 17,3 149 17 .6 780,0 p"", -o,e 
lI4~ :;OOilEI1 PEO'l' CP 29 15.7 .13" 5e,4 -0.0 UA -0.0 
II ... SA~It'5TO"E lOS 28 01,2 119 18 ,0 -II,e B"R -O.C 

_il4' __ ~l.CAY.fr;AiiH .cv -------- - 2~ 54..,6 ...133 07~9 -0.0 B"R -0,0 
A". "CSA"'T TAU 42 54.6 1,,7 19 ,2 -0,0 TU -0.0 
lI'" "O:lR~Ao;DS "'00 At 26,5 1'7 11," -0.0 TU ·0.0 
lIA, T"IIIU~EA'" TIIR 42 18.2 146 27,0 -C,O TU -0,0 II", SA VA oJ"." SAV 41 43.2 1,7 11,3 -0.0 TU -0,0 
II,. Swerl"fELll SF"r 41 20,2 146 18,4 -0.0 TU -O,C 

"" SU.VEA~O~o ____ SN _..11 .9..3 -1.41 U.6 -0.0 .NI,i -0.0 
"!II I(ARS liS 32 11,0 1'2 03,2 -0,0 A"1i -0.0 
II" AS","O'lT AT 32 P8.8 1'2 ",4 .0-00 ANII -0,0 "',,, SEIL"AJAI' a", 32 52.3 143 "8,1 -0.0 A "I.! -0,0 
A!5t !1QSS"lE~ ~. 33 19. 0- -1'" 22.9 .. 0.0 ANU -0.0 
lI'. SOOLtGAL ilL 33 50,2 1'" 53,3 -0,0 ANU -0,0 
R" f"fR",JALE FE: 3!i 1',2 147 0',6 -0.0 ANI.! -0,0 

1151 "~A~'iiS "S 3!i 58,3 14' 07,3 -0.0 Ar;\J -0,0 IiI,. se:lTTS PEA~ 5P~ 4i ;2,3 1"6 16,5 -0.0 Tli -0.0 
RU SHIH .. GORDor; SliC 42 50.9 1411 12.' -0.0 Tu -0,0 
1161 ~Ci:h~"!" TAU -i S4,6 147 19 ,2 -o,~ Tl! -C,C 
1162 URRkLEAI' TRR "2 16.2 1AII 27.0 -0.0 TU -o.c 
_III 3E~Lr:E_: arc 37 10,6 1'2 32,7 .0,0 S"R -D,~ 
~6· u"':if;E·A\A I.I"B 30 ",' 139 07,7 -D,o UA -0.0 
~09 ... .. :. "TT 33 25,8 138 55,3 .0,0 IiA -0,0 
~o. ~c A=" TAl.! "iI 54,6 147 19 ,2 .O.C ~\.I -O.C 
0.6' SA • H. , ... ~.~ Al 43.2 1A7 11.3 -O.C ·l· "O.C 
'ie-t ", :.; A,,-= "'.- TPF;. 42 l B.2 146 27,0 .O.C ~~ -O.C 



- - - - - - - - - - - - - - - - - - - -
5,.OT REC'JRDEF: L.OCATION ASREV D I ST A~;CE 4Z1P1UTH TRAVEL TIME REMARKS T'T MSL. I~S! 

-- - ---_. --.- - -- --. - --- - -- - _._--- --.. - _. ---.-.. --". -_.- - -- -_._-- --_. 

1 l. PAHTACOa"" - PIiA 258+B 2U.7 39.56 GOOD . 0.10 39.56 - I.a. 
44.16 rAlR 0.10 44.16 
70.66 rAlR 0 .. 10 70.66 
71.96 Geon 0.10 71. 96 

--- --- -- ------ -------- -- -"--- -----
1 2 !SL.AND L.AGOON II.N !DC.3 238.5 44.96 GOOD 0.10 44.96 lJA 

- ---- "- 49.66 GOOD a.50 49.86 __ - . --- .- - --- . 

81.76 GOOt 0.50 e1.76 
-

GOOD'-O.10 1 :s '""l.l..t:T HTT 3U •• 188,9 55.96 55. 96 lJA 
. - --.-.--_. ----------- ----- --------------_. ._------- - -- -_ . _6·.~6 GOon. Il..~ 64. .. _4.~ ____________ . 

96.66 GOOIl 0.10 96.66 
109.46. .GOon 0.10 109.46 

1 4 q"GOOIi!U U '19.5 ._ 2511.3 56.81 GOOD 0.10 S6.61_ i.lA 
66.62 GOOD 0.10 66.62 

-- - -- .. - 72.93 GOOD 0.10 7-2.93 
115.5<4 r, I R 9.10 115.54 
U7.25 F'AIR !I.U U7.25 

1 6 ~T.8RAllY Sy 451."- 27'.6- 62.30 GOOD 0.10 62.30 _ liMR 
62;89 GOOD 11.10 62.89 

--.. - .. ----
1 8 TA~COOI.A TR 491.2 2bQ .8 67.70 GOOC 0.10 07.70 L,;A 

66.00 GOOD 0.10 oS.OIl 
70.46 GOOD 9.10 70.46 
76.60 F'AIR 0.10 76.60 .. - - _."--_ ... 
79.06 rAIR 0.5C 79.06 

. __ ._---_._- - -.---------.--- ------ .--120...46-- - ---_ -_ GOCll- a..sQ- _ . t2L ~.46... _____ 

1 9 :.!"1tlEWETANA U"18 49.3 231.2 8.16 GOOO 1iI,1D 8.16 :.J' 

:. 10 CL.EVE: C1.11 JD.L2 2.14.6 6e.16 GOOC G.1D 6!!.16 loll. 
76.06 GOO!: a.50 76.06 

-_. -- - - - - 65.56 F'AII! 0.10 85.56 
136.9t GaOl:: a.50 130.?6 

11 ADt:~A:De "DE 555.9 188.1 79.76 r,IR 0.10 79.76 I.a 
135.46 GCOC liI.l0 135. 46 
154.36 ClOOt: 0.10 154.36 

1 :'2 "T,wll.L.OUGHSY wy 571.9 291.5 71.80 GOOIl 0.01 7? .86 e"~ 
78.98 GOOD a.Ol 7e.98 
99.66 rAIR 0,50 <;9.68 

116.50 POO':; G.5C la.50 
124.70 POOP 1iI.50 124.70 

-- ._-- - -_. 135.40 !'OOR _ 0,10 1:!5. 4O --- --- --_. 
140.10 rAIR 0.10 l,4C.l0 

, 14 eOL.DEA 0 .. 742.' 2e.4.0 97.20 ='001'1 9.50 97.20 e"~ . 
97.79 GeOIl 0.10 97.79 

10C.7'5 rAltI C.l0 leO.75 
102.17 ~cc!: il.lO :':2.17 
173.64 I""!" 1.00 173.64 . 

~5 8El.l' ! E .. lJ src 841.8 ... lbl.6 110,76 Goeo O.!O .':'0. 7 6 8";:) 

, z ... 



- -
SIoOT 

. . 

1 

1 

1 

1 

l 

:. 

1 

. 
4 

- - - - - - - - - - - - - - -
REcO~DE:P 1.0CATIO~ AB~Ev 

~U.L RIDGE: UII'" -

TRAVEL TIP'lE 

196.66 
141.96 

. U2.0C 
112.70 
US .. 1I0 
119.'0 
12'.2~ 
116.AO 
1,95.60 

RE,.,RKS T~ ~SL INST 

196.66 GOOD 0.10 
rAIRa • .1~- ._ ..241.9.6 _____ _ 

GOOD 
GOOD 

-. fAIR 
GOOD 
rAIR. 
rAIR 
GOOD 

.. _ 1.12.JUL __ . .sHR 
112.70 

0 .• .10 
0.10 
·141-4·----- . 
0.10 
G.l0 . 
0.10 
11.10 

-U5,..t1.J).---
119.10 
12.7.20 - --- -­
l'h 40 . 
195.~0-· -.---- -

··-11- - - .~nDl"~ ___ .elL - _ ... a~O"-'-----~~.------ -lH~8· 

115.64 
203 .. 00·-

.. -'001l -...;, 14 -- - - UA ...6a-----&I!R-.-

AI-ICE: SPRI,.GS ~Qa.6 

TOO 1-802.1 

rnRREST.- -. .1 - ·1~5.' 

32 --- .~- -

34 RA U7C.O 2U.7 

38 330.9 

40 

41 OfFICER BASIN ~r 278.9 

l:;S3.6 125.2 

43 COOBeR ~EUY CP 452.1 219.4 

44 

11,.86 
120.80 
1"l~G 
149.16 
205.A6 

145.46 --. 
147.53 
15'-.60 
18'.'6 
.as.,l~ 

GOoe 0.10 115.64 
f ',$1 11 .. 50 2 C:J..!I 0- - -

GOOD 
rAlR 
POOR· 
rAIR 
GOOD 

0.10 117 .. 86 SMR-
0.10 129.80 

-Q.l0- ----·-·14~ .- -----
0.10 149.16 
0.10 205.'6 . -----

rAlA 0.10 

GOOIi 0.10-
rAIP 0.10 
r'-l.A 0.10--­
fAIR 11.10 
;lOOR -"';.50 

1..£5.'6-·--~R--
14 7.53 
157.60 - --- -- --
18 •• 76 
2~.16 

--16£ .. 00·· ---.---~O~· 11,10 -- ·--16 •• 00 -. cu --. 
2a8." fAIR 0.50 288.'6 

- ---- - .--- -.- - -.- --.. - ~ 

172.86 rUR 0.10 172.86 BMII 
177.00 r.IR -0.10 17-' .40--- - - - -._0_' 

SO'.OO fAIR 0.50 3C,.OO 
----~--~ -~---. 

25'.50 POOR 11.50 257.50 BMR 
260.66 GOOD 0.10 - 260.66 
265.76 FAIR 0.10 265.76 
272.16 fAlIl 11,10 272 .16 

a55.66 fAlA Q,10- . .. - -25-5-.66- -----8"11----

187 .~7 rAIl! 0.10 ta7.21 .. .sMR 
168.92 GOOD 0.10 188.92 

- - - -- ----- . 
139.70 GOOD 0.10 139.'0 BMII 
uO,ao r" III .Q, 14-- .- ---1-'IC-. 6~-_____ 

62.36 GOOD 11,10 62.36 - ···U-A·-- -

148~6·- r A II~ 0.10 24ayQ-- ---&I4R--

l03,1O---{;OOD'--"';r"'--'-'--'-1~hlG--~--
111,.0 rAIR 0.10 111.'0 
12hl0---- - . GOOD· Q, Hi H8.10 .. ---._--
173.6Q r'l~ 0.50 173.60 

--------

- - -



- - - - - - - - - - - - - - - - - -
SioOT IiECORDER 

2 2 

2 

2 17 

2 

2 

-36 

2 39. - .-

'0 

2 .41--

2 .. 
1 

~-.-.-- - -~-.- -

9 

LoOeAf I ON ABREV DISTANCE UIMUTIol TRAVEL. TII'!E INST 

GOOD 0.50 179.10 

, I SLoANO L.AGOON lLoN 1'09.6 97.1 189;'7 POOR 0.10 189.'7 UA 
. 192.91· . lAIR Q~O- -- --1.92 ... 9~ 

. -1U .... 2---·· ---£A-lR-. ···4 .. 10-- ---·1~63:s.....'l.i2il.---uII.A.A-----
175.01 rAIR D.l0 175.01 

__ . ____ .. __ . _______ --------·--·----28.l..aO '- -----.PQ.!m -0·.50.- -·-----·ia9.AO------------. 

COOK - ---- -CK-.-- .--UlI ... - --- ----. 920$.-·-·- 116.05 rAUl 0·,10.-- ·-114...05. - .. a.M.R-- ... -.. --
116.67 GOOD 0.10 116.67 

----.. -.----. ---. U3~7· - ··-·---~ .. 1~;...14__---1 .. 1.3-8 .... ·&.;71---------

rORREST rf·-.-... a-..7- - .. --. - ' .. il.a. 

RA '09., 

KAL.GOORLoJE .... - .J(~ . - ---. ~4--.---. - 141.9--.-

U~93· 
86.01 

151.70 
180.80 

56.79 
U ... 71· 
71.51 
7~"2-
97.60 

U5 .. 77---·-

6~37--
10.97 
1.2 • ..77 

~UNn.u:!lNG ------.KWl---'.~8~ • .4_.------as...4_-------.-.---U.+5'- -___ ... 

"'EEKATIoI'RRA 513.2 331.7 

80.97 
112.77 .. -
132.77 
:;35f27 
1'7.57 

68.87 
81.0' 

121.77 
UO.27· 

-- POOR . 0 .. 10 .. 
rUA 0.50 
rUIll-yOO- .­
F'AIR 1.00 

GOOD 11.01 
GOO~ o.u···· 
POOR 0.10 
rUR- 0.50· ---­
POOR 0.50 

--~A 1 A. -.~ 50---- . 

. Goon -. 0 ... 10- .-­
GOOD 0.10 
c.ocn-. 0.14---

84.93-. ___ aMii-_ ---. 
S6.01 

151.70-·- - - --.- -----. 
180.80 

56.79 SMA 
".71.-- - ---- .-- .------.- . 
71.51 
79 ... 2-----· ----. 
97.60 

1 !'5r1-1:---

6 ... 31_.-. -_B!'!iL ____ ._ . 
le.97 
u...n.. - -.-- -.---

F'UR---O ... U _____ U . ..:'17l--_-l:IB.at1JLR 
Pooe 0.10 60.97 
c.oOO- 0 .. 10. -- .--- 11.2. .. 1.1---.------
GOOD 0.10 132. 77 
c.oOO ~.10 .. - 1!5.21 
GOOD 0.10 1 4 7.57 

GOOD 
(i000 
rAtR 
GOOD 

0.10 
!l.l.O 
a.l0 
Q.ltl. 

---_._ .. --------
68.87 
a1.n 

121.77 
1'0.2.7-- - --- - - --------

.Of~ U~£R. 84S..l.tL- ___ llf. ___ -- 53 ... a- _. --.- 41.0---------- .-.72.21. ... - .- - -.. 
72.97 

F'dR 
GOOD 

a .l.tl·--- -.-- - --22.. 4!2.1 __ ...tBuMu,RL-__ _ 
0.10 72.97 

S'NDS'!'ONE SS HO.6 329.3 .7.97 (i000 a.l0 47.97 BM!:I 
_53.47 F'UR a.le 53. H ___ .. --~------... 

67.77 rAlR D.50 67.77 
.. - -_.-._--"- - - ----- ----- --- ----_._----- ---- --_ .... 83... .. 1. _____ ._ -GOan .-. Q....U.--.--.. -- 81..H. 

94,37 GOOD 0.50 94.37 
._- .. - . 

PARTACOQHA PI .. 1193.4 30a., 153.70 POOR 0.50 153. 7 C I.iA 
169.'0 rAIR Q.10 :'69 .. 40 

.-H~U- - -i---- I!tf! ... -- -.u'~~-. --. 19a....1--. - -- 135.20 rUR Q.l.4- ------ - :'!~ .. 2Q.. ... -....,.-- --_.----_. 
289.70 rUR Q.l0 2 ;.10 

-
UM8ERETANA _"a 1260.' 313.2 162.60 rAIR 0.'0 :'62.6Q UA 

- -



- - - - - - - - - - - - - - - - - - - -
5"OT REC'RDEP. L.DCAT 1 o iii 'BAeV DIS-r'NCE AZIMUTW TRAVEL Tl"i:: AEMAAKS TT MSl I !liST 

.-- _.---- .. ~- . ------ ---- - .. - - -------- -. - .- . ------ ---.-- --_.- _. 
166.70 GOOD 8.10 166.70 

. - ---- - 18'.60 -.GODt a.u· ,,85-.60 -- - -_. __ . 
214.40 rAIII 8.10 214. 40 

-- ----~ . 230.20 r~A 8.10 - UC.2~ -----.---
281.30 rA[1I 8.1D 281.30 

.- ._.-_ .. -... - ... _- .-.-.. _-- - .. __ .. - --.. -.- 193." r.lII ·8 • .1.0- '.'- . 293..JlO- __ . __ ... _____ .. 

11 ADt!.A alt _ 'DE - 915.3 28'..1.. -.- _1.34.30 POOA G.l0 -.1.34.31: _ _ .. .La _____ 
149.eo PCOII 0.50 14,.110 
199.·0 rAlII a.5C 199."0 
:22.70 rUIl 0.10 222.70 

- +----- ---.--- --.- .. - ----- -... - ---~-~62 ... 0-- .. F.[II ";.10 --. -2~O---- .-.----

3 1~ BEL.VI~ ern '65.t 280.7 77.00 Gcot! 0.10 77.0.0 .. _. 8MA 
7'.00 rUII G.l0 79.:10 
".20 Cot)D '.10 a..20 
93.2C GOOD 8.'0 93.20 

lU.7~-.. GOOD '~U- -.-- U1.7~---.. --.-- _-. 
111.20 GOOD 0.10 111.20 
15 •• 20 GOOD G.l~ . J,'4.2I--. -.. -

.ll.jCE SPIUI'tGS .ASP U!U .. 11 U'.5 270.20 r.Al1l G.50 270.211 .-. .. itMA_ 3 18 
275.00 rUII 0.10 275.00 

3 19 TOOI.·AlJG 1 TOO 302.6 2a..3 45.1C GOOt 8.10 45.10 8"11 .'.n GOClD 8.10 40.2~. __ 
5".20 GOor: 0.10 54.20 
82.70 ~Ot 8.10 82.711 .. -- -- -_ .. 
80.·0 GOot) 0.10 89.40 

- - - .--.- ----- ----_. ,.. .. 11 Goat G.58- 94 .U_ .... _.-_ -_________ 

3D ~lVEHVlt:. RIY !le.~! at.l 88.70 FOOA 8.lD as.1a COL --.-
92.eo r,[11 0.10 92.8D 

147.eo rAIII 8.10 147,80 
157.20 GOaD G.l0 152.2D 

- -- - -- - 15a.50 GeOD 0.10 158.'0-
165.10 r'IA D.1D 165.10 
17'.10 ,.,IA G.l0 17 •• 10 

J 46 ~~AIiT u~ '27.9 19~.3 72 •. 0 r,ll1 8.U 72.10 TU 
7".50. r'l11 D.lO . 7C.'0 

- - -- . 77.80 GOOD 0.10 ·7-7 ... 91·· . ... --- .. -.- -----
1"3."0 ralll 0.10 143 •• 0 
151.30 GOOD 0,10 "'".31 

47 ~OOP.Ur-J!lS "aD de.,. U6.1 66.90 BOot! 11..10 66.90 _ TO_ 
6'.20 GaOe 0.-10 67.20 

- -. - .. _ . .. - 82.30 GO~ 0,50. az..3O· 
111.20 F'IA 0.10 111.20 
1311.10 r'llI 0.10 1:!6~10 

J 48 TARRA~E"/'I TRR 48.143 2113.,5 68.20 GOot! 0.50 68.20 .. TU. 
7~."C r'IR 0.50 75."0 

_. -_. - -------. - 80.~. rAIR ~.54-·-- - .-.a.; •. ~.- - ---------. 
87.60 GOOD 0.10 51.60 

102~·0 "~JA ~.10 1C2.40-·-·.-------- ---
13b.2t r'lli D.l0 136.20 

. - ----- . _. , 



- -
S~OT 

- - - - -
Looen I 0'-

- - - - -
. ---. -S'.l0 - - . 

64.50 
72.'0 
79.70 

-
. -- ..tiOOD 

GOOD 
JOao!) 

.-.---.----- -·-------·U5.30 
"AlR 

________ J'·.UR 

__ .SHtF'flEUL r 
_. __ . .sU _____ . __ 'OD.J. _______ .2U .. 6.. ___ . _____ _ 55.70 

62,·0 
66.00 
70 •• 0 

GOOD 
GOOD 
.Goot 
GOOD 

-----_ .. -_. __ ._---
59 SCOTTS ilUI( SPJ( 

60 ST~AT~ GORDON SGO 

568.8 

551.7 

96.00 
12'.90 
15t.80 

202.7 7§ •• 0 
---.- --------.- 81.GO 

95,80 
.1tC.90 
123.70 

--·-1'6.70 

"AlR 
_ rAJR 

GOOD 

GOOD 
r.UR 
GOOD 
rAlR 
GOOD 

-GOOD 

- - - .. 
I~ST 

57.-UI - TU - - -
64.50 
72 .. 40 - - --._- -- - -. 
79.70 

G.l0--­
CI.1D 
11.10- -. 
CI.50 
11.10 - . -. -.-2,.25.30---... - - .- ------

1I.1D. 
11.10 
II .SO 
11.50 

55.7D... _ __TU .. 
62.40 

11.10 
G.l0. 
11.10 

. 66.00 
70. 4 0 

96.00 
12 •• 90. 
159.80 

TU 

11.10 75 •• 0 TU 
-8.50 ---- -- -81.90-----._-----
11.10 95.eo 
8.10 100.90 
11.10 123. 70 
8.10 1'6.70 

- - -



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 2 

I 
PROGRAM TERMAT OUTPUT 

I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6 0 0 0 0 0 111 1 1 1 0 0 0 0 
o 7 0 0 0 1 011 1 1 1 1 1 0 0 

~. ___ JL~9_ ._~O .Q __ 1 1 1 1 1 _ .1_.!. .. _i ___ L.Q. ______ ----
00070 a 111 0 0 0 1 1 1 1 
o 0 J 0 7 0 ~. 0 0 1 1 1 0 1 1 1 
o 0 0 0 0 all 1 1 0 1 0 111 
1 0 1 1 115 0 0 0 0 000 0 0 
1 1 1 1 0 1 0 5 0 0 COO 0 0 0 
1 1 1 1 010 050 COO 0·0 0 
111 011 0 0 C 5 0 0 0 0 0 0 
1 1 1 0 1 J 0 0 0 0 4 0 0 0.~9_ P 
111 011 0 0 0 0 r 5 0 0 0 0 
o ~ 1 1 Q 0 p 0 0 0 0 0 3 __ 0 __ 9 __ Q __ 
o 1 1 1 1 1 0 0 0 0 0 0 050 0 
o 0 0 1 1 1 0 0 0 0 COO 0 ..s L ____ -~~--~-
o 0 0 111 0 0 0 0 000 0 0 3 

t\JAM 2 
NAH 4 
ULUFUTUR 
MULIAMA 
PALIE 
LONOOL . 
67 254 
67 38 
6" 40 
67 43 
67 47 
-6'--4-8 
67 25 
67 26' --. 
67 27 
67 37 

66.05 32tS,98 
70,98 345.97 
78.46 386,95 

105.23 572,82 
R4.19 431.66 
80 .53 4·j5-. 91 .--
5 9 .20 314,02 
44 • 1 U .- -. 214 . 1'9 
r;7,85 271.98 
58.70 314.76 
60,36 335.29 
48.15·-----· 2-4"1".49-' 
24. 55 ~1.7_t!.6 
54,40 27!:>,14 
.q,3J 222,47 

TIME DISTANCE V= 5,92 
NA~ 2 10.73 50,27 2,24-ALPIojA 
NA~ 4 1~.62 49,77 2,21-ALPHA 
ULuPUTUR 10.22 48.15 2,08 w ALPHA 
MULIAHA 16.01 _!~.23 ___ . _~_L1.~_ ... -"~P~IA ___ -----

-PA[TE-'--"--11-~-3-9------- 54,34 2,21-AL.PIoIA 
... ----------~--- ___ L O_~Q9_~ ________ .1.n • 4_Q. _____ ...2.~_j_5.2_ .. ~ ___ ...1_Ll.9:AL.P.H..~. ______ ---------~ 

67 254 0.09 4.10 wO,60+ALPHA 
---- • -. n __ ._ ----- 6 7 :3 8 - 2 • ? 8 "14 • 95 - 0 , 25 + A L. P H A 

67 4u -0.03 -3,39 0,55+ALPHA 
-----______ "-Z _..!3 ___ . ___ . ______ 1.!ll1 ______ . ..l.~~ __ _'_ .. _.- 0 I 88 +_A I. P H A __ 

67 47 4.35 33,19 -1,26+ALPHA 
. ~ 7 ~ a .. t.O .. 't ______ .. ~_~.J 1_1 _'" 0 I ~_2 ot: ~J,J~_H ~ ________ --.-------- ----

b7 25 ·4.10 -22,10 -O,37+ALPHA 
.-------- 6 7 26 ... n • H 5 - J I 5 7 - 0 • 24 • ALP H A 

67 27 0.84 9,13 ... O,70+A~PHA 
6 7 _~l. ~ L~.H.A ___ . __________ _ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.1 
II 
.1 

I ~·i . \. 

Lacl L 'Jr.2 0 I Sf. T1 RES 10 .. 'Yo 
N A" 2 €I 7 2 5 A 30 • 21·" '.6, 1 B • 0 , 56 : ' :: '-'.', .r. \ .. ,' 

NA" 2 67 3822.6~ ~,92 0,11 
2 NA~ 2 67 4n 46.89 11,11 0,40 
3 N A ., 2 ,,7 43 8 4 • 58 15, 44 .... 0. ,-2.3, ... _ ..... _ 
4 NA~ 2 67 47 75~99 13,89 0,07 
5 ~A" 2 67 4H 68.66 13.51 0.19 
6 NA~ 4 67 2~ 26.61 6;J5 .O;~~ 
7 NA~ 4 ~7 26 21.04 5,26 -0,26 

[.0 8 NA~ 4 6738 22.70 5,)/2 0,12 
.':Y;. 9 NA~ 4 67 40 . 4_~-,!~ .. _.U'_l O.~. .o_,_~.2. ___________ . __ . ___ ._. __ 
Xl 10 NA~' 4 .. · .. ~i-·4:5· .. --- 84.40 15,34 ... 0.25 
C'") II NA" 4 67 47 75.5;S J3 •. 79 "0._,1..3 
.0)2 NA~ 4 ~7 4A 68.65 13,51 0,21 
8 13 ULLPUTUR67 25 19.2~ 41.95 -0.02 

14 ULGPUTUR67 25A 21.70 5,38 0,24 
15 ULl.;PUTUR67 26 J"Z.?o. . 3,?_b. "'Q .. OZ .. _________ ._ .... ___ .... 
16 ~L~~UtU~~?-3R JO.1U 6,g2 0,00 
) 7 ... ~ L Lf~I~_~.~ 7 ... ~ 0 ___ ...... __ .. ..22_.·~? . ~ ~J Q.~ . ___ h.Q. ~ ... ___ _ 
18 ULuPUTUR67 43 93.44 16,34 .0.,65 
19 ULUPUTUR67 47 78.15 14.29 0.26 
20 ULLPUTUR~7 48 76.26 14,h1 0,16 
21 MUL 1 AMA 67 25 . ?J, .• }~ . ..1.3.JA~. __ Q..J{~. __ . __ . _________ . ______ _ 

or; 22 MULTAMA-"6'] 2i5A 77.17 14,18 0.,31 ., 
23 .. .. f'1~~ 1 A!1.~ 6 7 ___ 2_~.....?~! f!~.~3.t96 .. J!.1l1_. __ . __ .... ___ ... _. __ . ___ ......... __ ._ .. _ 

J 24 MULIA~A~7 27 75.02 13,11 ~O,30 
~ 25 M U L I A H A 67 37 82 • 9._9_1_4 ...... ~8._0_"_0 ...... , =6-::-6 _______ . __ _ 
~ 26 MULIAHA 67 3A 90.7Y 1~,92 0,39 
~ 27 M UL I A to1 A 67 4 0 ~Q Q .... 2 2 __ J? 1~J.. _O_tJl .. ~ ___ .. _ ... _______ . ___________ . 
~ 28PAL1'E-"'-"~7 2'~A' 85.46 15,Qt) -0,07 
111 
~ 29 . PALl~.... fot7 ?6 7~ .• 2Jl4..J!6 -0. 1 09 
v 30 ~ALIE 67 27 66.6Y 13,11 0,33 
c 
~ 31 PALIE 67 37 49.09 11.00 0,50 
~ 32 PALIE ~7 43 31.29 6,84 0,23 
:r 33 .. ~_~..L.l.~._ ...... ~ ? .. 4 7 ... ~.g.? ~?.l_~.l~.~ .. R •. ?l 
g 34 PAL 1 E ~ 7 4 A 1 7 • 28 3 ,91 - 0 , 7 0 
CJ> 
~ 35 ______ h.Q.~U.9J.._ .. _~.1_.l?_~. __ .. __ 99.~uiL17, 48 .. _.Q~ ___ _ 
0._ 36 LOI\DOL. 67 2" 90.28 16,46 0,26 
g 37 LOI\DOL 67 27 80.76 14,11 -0,03 
1/1 

E 38 LO~OOL. 67 37 63.01 12,00 0,16 
til 

-' '- 39 L O~J).o.L.. .!J 1 .3 A4 z ... 9 5 .. ~l ~2._- 0 I b 2 
40 LO~DOL 67 4n 22.74 4,71 -0,87 
41 LO"L101., 67.43~l.O!) ... 41?4 0,8a 
42 LO~OOL. ~7 48 10.64 2,61 0,14 
43 -------------------------------------.------------------------
44 ST.~EV, OF RESIDUALS=O.354 
45 

46 

47 
48 

49 

50 
51 

52 

53 

54 
55 

56 

57 
58 

59 

60 

veLCClTV= 5.9~ 
51 ,CEV, Cl O,085 --------_._---



- - \ -- \ - .. - - - ... 

I I I I 
41 4214:Jo4 ... 1I:....7 ... 14.050 

I 
il 62 115,_~irtl7,1111069 70 71 72 7l107 .. 7~711 77,71179110 I 2 3,4 ~ II 7 8 9 10 II 12 15 1415 1817 III 19.20 Iz 1.22.23 24aS,zei2702I1,2,,50 31 ,52035 54 SII,51157 31039~C 515~~ 54 5~~70511,".e<l 

I I I I I I I I 
0 2 05 7 I I f) R 0 RIIIV E RI B LAS T,S, , _-1-
SEHIAL No. TITLE I I I , I , 

-1-1 , . , , .L, , 
fr" formal I I I I , I , , , L-L-LL.l. I_ 

I I I I I 
., E,IIl F 

I I , 
, , I , , 
I I , I I I , , 

5,0 I III R 0 , I 6 07 • 6 1 2 8 44,' 1 I 20 • 0 I 2 0 . 057172 5 24,455 T~ NNE 
TYPE NIIMBEH LOCATION I LATITIIDE LONG/TilDE ELEII'ATIO~j SHOT ABREVIAT/ON FREE FORMAT I 

I I l , LEVAT/ON INSTITIITlO~ I I 
I I I I I I I I 

R I 6 MT C A V E N A G H 2 5, ,5,4 . 6 1 3 3 0 7 . 9 5 5 0- 0 C A V A N U 

I I I , I I I I 

I , , I I I I I I 1 .1 
I I I I I I I , , , , 
I I I I I I I I 

• E,f)IF, , , I I , 
I I I I I I I I 

I , I I , I I I , I , , 
I 

0 ',' 6 , 175 3 I 5 7 .
1
9 I 5 I 0 o 8

1
2 ,2 6 3 20 C 3

1 
2 65 9 o C 2 

1
26 8 - 9 0 A 2 

I I I 

~II,: ,il ,i I t:~ I I I I I 

~OT .t;ECORDER I (,ZIMII..T".HI 7T (JIIALITY 'ACCUR. CY I I I I I 
FWO) , 

'DISTANCE I , I I I I I 

I I I I I I I I , I I 
I , I I I I , I 

I , i 

I I I I I I I I 
I I I I I 

I I I I I I I I , , I I I I I . 

I I I I I I I I 
, I I I I I , , -'- .L 

I I I I I I I , I I 

I I I I I I I I , 
I , I I I I I I 

IG 449-7IA) 5 10 IS 20 25 30 55 40 45 !O :t:t 1I:t ~ -! 

DATA FILE FORMAT 



I 
I 
I' 
'1 
I 
:1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·1 
J 
.1 
I 

II 

Number of recording 

stations 

PROGRAM PLOTIT DECK STRUCTURE 

RUN, 5 , 1000 

To Accompany Record No.·973/121 

PLATE 2 

Data fa be plotted 

(Cord type 8) 

Plot specifications 

(Cord A) 

(.460 --43.4 
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