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ABSTRACT

Selsmic energy from large ﬂailr explosions at the
Santa Rita and Tyrone, Kew Mexico and Morenci, Arizona
open pilt copper miniﬁs operations was recorded at 10
:tltinnt_ﬂith;u a 30 km. radius of Euunfrn. Hew Mexloo.
?he data was used to construct a composite travel time
curve for first arrivals. Application of standard re=
fraction interpretaticn techniques resulted in a uniform
erustal thiokness of 34.2 km. in the region of the pits.
P=-wave velocltles scross Lue recording atqtinn array
were 6.2 km./sec. for the direct and 8.1 km,/sec. for the

head wave.



IRTRODUCTION

A erustal study of a limited porticn of Southwestern
Hew Mexico and foutheastern Arizona was conducted using
the explosions from three open pit mines as energy sources
and a total of ten recording stations in the vicinity of
Socorro, New Kexico..Pigure 1 shows the iintrihutiun_nt
recording stations with respect to the pita, designated
SR, TYR, and MCR. _

Although the data was recorded over a region only a-
bout 60 km. in length, the distence travelled by the waves
on a direct line from pit to recording station ranged frem
150.6 km. to 260.7 km. Because of the large source to de=
tector tiﬁ%&ution& it was felt that epplication of plane
wave ray theory was Justified.
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Figure 1. Kap showing distribution of open pit mines
and recording stations. Scale 1 em, = 25 ko,



L]

DATA RECORDIRG TECHNIQUE

The basic recording technique employed a portable
micro-sarthquake seismograph, which was moved from one
field station to another, and a fixed recording unlt at
the Kew Mexico Tech Selsmologlcal Statlion 1ln Socorro,

The base station, designated SHM, was used to deétermine
the origin times of the events recorded on the portable
unit, designated PS-1. The travel time to'the field sta-
tion for each event was calculated by auhtrnciins the
origin time from the arrival time at the fleld station.
A measurement of the travel time from SR, TYR, and
MOR to SEM vwas made for a single explosion at each mine i
with the P5=1 located a few kilometers from the shot(see
Figure 2), The difference between the SHH and P5-1 eri-
i;l times was taken as the " apparent travel time " from
_pAt to base. The "™ apparent shot location " corresponding
to this travel time was the position of the wavefront ad-
vancing towards 53M at the time it was recorded by the
PS-1, Referring to Figure 2b, one can see that if the PS-1
is located between the shot pcint End the base statlion,
the " apparent shot location ", or apparent origin( A.O.

in Plgure 2), ccrresponds to the FS-1 location. However,
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in the cases of Santa Rita and Hﬁ;nnnl, Figures 2a and 2¢,
A.0. does not correspond to the PS5-1 position because in
the interval of time "t " required for the wavefront to
reach the P5-1, the portion of the spherical wavefront
directed towards SNM had moved to the A.0. positions in-
dicated.

. In order to use the P5-1 location at each plt as the
apparent origin, a correctlion was applied to the SR-SMH
and HOR-SHM travel times. This correction, "t ", was e-
qual to the time required to travel the distance between
the shot point and the PS-1 at a velocity uf 4.5 kn./seoc.
The apparent origin correcilion was 40,25 seconds for the
Santa Rita PS-1 location and +1.15 seconds for the Morenci
PS5-1 location.

Each time the appropriate corrected apparent travel
time 1is -ubtpnntuﬁ-rrnl the arrival time at the base for

SR, TTR, and HOR events, the apparent origin of the shot

wWill correspond to the PS5-1 locaticon at the appropriate

mine, regardless of the true position of the shot gener-

ating the event of interest, This 1s necessary because

blasting takes place over an extensive area within each

pit, and it was desirable to have a commom reference polint
for all biusts frum each pit. Pigure 3 illustrates the
foregoing fact. If 55 and 3y are the positions of two

shots, not used to measure the apparent travel time( trb]'

*



a) Sante Rita

b) Tyrone

c) Morenci

\
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Plgure 2. Location of -ortndle recorder, P5-1, with
regpect to chot point, spparent orlsin,
A,0., and base station, 35K, wnan travel
time from pit to 5iF was measured.
a) Santa Rita, b) Tyrone, ¢) Horeneci.
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Pigure 3. Apparent origin will be the same for all
.4 shots in one pit.




and T, and Tﬁ are the respective arrival times at the
base station, then the calculated apparent origin time
of each shot, T,,. and Tyqp, Will be: |

Taoa = Ta ~ trp

v =% = trp -

How, for purposes of compariscn, let Ti = Tys in other
worde, let the arrival time at the S¥M be the same for
S8, and 5y. Then the apparent origin times nr1u;uh avent
must be equal even though the shots occcurred at two dif-
ferent locations. This shows that the apparent origin °.
time for a particular event is independent of the posi-
tion of the shot. This 1s reasonable when the dimensions
of the pite are much smaller than the total length of the
wave path, as is the case in this study.

Table I lists the names and locations of all recor-
ding stations and the distance of sach station from the
npp;rant origin at Santa Rita, Tyrone, and Horenci.



Table I. Ruuﬁrding Sites and Distances to Apparent Origin at Minea. .

Dlstance to Apparent Origin At

# Base recording statlon, New Mexico Tech Seismologlcal Statlon.

gucnrdlng Statlons=- Location Elevation ng%igilumetural

ode Designation ude  Longlitude (Moters) Sante Rita  Tyrcone Morenci

" Ryan Hill Canyon- RH  33954'11.1" 107°7"13.1" 2373 150.6 181.9 ' 225.9
Chavez Canyon- CHC 33956'10.2" 10795'55.8" 2279 154.7 186.0 229,2
M-2 Ranch- M2R  34%4'3p.2" 107914'23.3" 2260 160.9 190.5 224 .6
Buckeye Hine- BUCK 34%1'7.0"  10798'5.4" Eéng 160.5 191.0 230,2
Six Mile Canyon- 6MC  34°0"18.4" 10793'23.7" 1982 163.2 194,4 236.0
Rettlesnake Can.-RSC  33959'14.9" 106959'47.6" 1780 164 .9 196.5 240.2

B Hew Mexlco Tech- SNM  34°4'12,6" 106°56'36.7" 1600 175.2 206.6  248.5
Chupadera Mines- MDC 3496133,5"  106948'22.4" 1616 186.4 218.2 261.8

k Plourite Pits- FP  3495'3,1"  106%48'20.8" 1629 184,3  216.2 260.7
East- EAST 34%9'33.5" 106%39'37.5" 2272 199.3 231.5 276.4

Apparent  Origin

Santa Alta= SR 32947'48.1" 108°3'30,1" 2100 - 34.0 123.0°
Tyrona- TYR 32038'42,0" 108922'22,5" 1925 34.0 - 101.3
Horenci- MOR  33°3'47.5" 109°20'4.8" 1350 123.0 101.3 -



INSTRUMENTATION

The portable aaiuungrapﬁ.usud in the project was a
Elnemetrlics P5-1 urit with smoked paper recording. 4 time
resolution of 10 mm./sec. was achleved by using the fast-
est recording speed avallable, Since the approximate
time of the explosions was known, the 3% hour funnrd
length was sufficlent to insure that no eventis were missed
due to the ﬁn¢ennit} of changing recording drums. Pilter-
ing was used to enhance the response of the aystim in tThe
5=15 c.p.s. range. The PS-1 has a maximum overall ampli-
fication of 500,000. Attenuation of 12-30 db. was applied
depending on nolse conditions. For the most part, the
quality of the records nhtainug was excellent.

The recording unit at the base station, SEM, is lo-
cated in a tunnel in Socorro Mtn, It has & normal oper-
ating magnification of 10 milllion in the frequency band
of interest. The timing r&sélutlnn on thece records was
# mm./sec. :

Short(1 sec.) period selsmometers were used with both
recording systems. Boih selsmographs were synchronized
with W.W.¥. standard time code.
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FIRST MOTICH ANALYSIS

On both selsmographs, compressional arrivals wers
recorded with "up" first motions. Although the source
mechanism for all explosions was compressional, downe-
ward first motlons were recorded, on the whole, as fre-
quently as upward on both units. Examination of the base
station records yields the rallnwing first motion data
for each pit: e

SR 2up 5 down _ — Z?utﬁsagﬁ

e : ™ Lhe cwr™?
TYR 2 up 8 down jﬁﬁtﬂ? &
I

The predoninance of downward first motions for the SR and
IY¥R events indicates that a phase reversal has taken place
along the wave path from the Santa Rite- Tyrone region to
Socorro, Referring again to Flgure 1, cne can see that

the travel paths are significantly different for events
with furmul{up] and ruvurnuﬁ{qﬁin] first motions,

A compressicnal to dilataticnal reversal might be
caused by a low viscosity materizl. The Basin and Range
Province in which Santa Rita and Tyrone are loca*sd is ==
area of high heat flow, while the Colorado Plateau 1s cur-

rently believed to have mormal to low heat flow, Since in-
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creased temperatures can decrease viscocity, a possible ex-
planation of the reversed first motloms for SR and TIR events
is that they travel in an area of high heat flow.
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TIMING PIRST ARHIVALS

In those cases where the ‘first motion= on the SKM and
PS~1 selsmograms did not egree, for the same uv!ni. the P3-1
record was retimsd so.that the sense of motion agreed with
--thnttur the base station record. By so dolng, one can be
fairly certain he is picking the same arrival on both sels=
mograms; albelt, not the true flrst motion.

With a magnifying lens it 1s not diffioult to measure
distances on the seismograms accurate to 0.25 mm. On the
P8~1 record, this distance corresponds to 0.025 secs., or
25 millisecs., On the base station record, 0.25 mm. equals
62.5 millisecs. Assuming the error im picking the lrrlvalnt
ls zerc, the maximum error in measuring the travel time from
Pit to fleld station would be 175 millisecs., including the
error in determining the origin time of the svent. However,
the base station unit has a temperature dependent drift in
its chronometer. Although this drift can be roughly correc-
ted for, it does introduce sdditional error. A liberal es-
tinate of the timing error, assuming that picking error 1is
negligible, would be 250 =illisees., =r 0.25 cecs. For tra-
vel times of the order of 25-40 seconds, this amsunts to an

error of less than 1%.
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Table II. Travel Tin.;s...frnn Apparent Origin at Hine to Recording Station with Correctlons.

Hecording ~Distance Travel Time Net Blev. BLeV.CGOrT. UOLT.Time UT1gln UCOrT.
Station Event {Xm.)  (Seconda) above SFi (Secs.) (Secs.) QCorr, (Secs.)
aH SR 150.6 25.27 1273 -0.19 25,08 40,25 25.33
BUCK SR 160,5 26.94 1109 ~0.16 26.7T8 +0.25 27.03
H2R SR 160.9 26.34 1160 -0.17 26,17 +0.25 26.42
640 SR '163,2 - 882 -0,13 27.28 +0.25 27.53
RSC SR 164.9 27.52 680  -0.10.  27.42 40.25  27.67,
S SR 175.2 28.96 500  =0.07 28.89 +0.25 29.14
CHC TYR 186.0 30.26 1004 =0.15 30, 11 - 30.11
MDO SR 186.4 30.06 516 -« =0.07 29.99 +0.25  30.24
K2R TYR 190.5 31.10 985 -0.14 30.96 - 30.96
BUCK TYIR 191.0 30.86 . 934 =0.14 - 30.72 - 30,72
6HO TR 194.4 31.22 707 -0,10 31.12 - 31,12
RSC YR 196.5 31.60 505 -0.07 = 31,53 - 31.53 .
e A A
BAST SR 199,3 31,64 1172 0.7 .47 40.25  31.72
S TYR 206.6 32.79 325 =0.05 32.74 - 32.74
FP YR 216.2 33.81 354 -0.05 35.76 - 33.76

NDC TYR 218.2 24,19 . 34 =(.05 3,14 - 34.14

2



: Table II contiaued,

- Hecording Dlstance JTravel Time Net Blev, Elev.0oIT. GOIrT.lime gin or,Time
Station Event (¥Xm, ) (Seconds) (Meters) (Seconds) (Secs.} Cor.(Seos) (Secs.

RH HMOR 225,9 33.94 523 -0.08 - 33.86 +1.15 35.01
CHC HOR  229.2 34,54 429 -0,06 34.48  41.15 35.63
BUCK MOR 230.2 34.35 359 -0.05 34,30  +1.15 35.45
EAS? ¥R 231.5 35.36. 997 0,15 - 35.21 - 35.21
640 MOR 236.0 35.14 132 -0.02, 35.12  +1.15 36,27
35.18 35.16 36.31

RSO MOR 240,2 35.67 =70 +0,01 35.68  +1,15 36,83
35.75 35.76 36.91

81 MOR 248,5 36.74 =250 +0.04 36,78 +1.15 37.93

PP MOK 260.7 38.18 . -220 +0.,03 38.21 41.15 39.36

€f



PRESENTATION OF DATA

- In Table II are listed the uncorrected and corrected
travel times for 28 u:plnuinn; that were recorded at 9
field statlons aﬁd the base station. The data 1s llsted in
order of increasing station-to-apparent origin distance,

The elevatlon of the base station, SNM, was chosen as
datum 1&?&1 for making-curractiuna for both field station
" and apparent origin elevations. Elevatlon above SNH was
taken as positive, The n;t elevation i1s the suﬁ_uf the ele=
vation differences of both the fleld station and Appr~T-r*%
origin wifh respect to the datum. 411 elevations are given
in meters, -_

The net elevation correction, "tgo", was calculated

using the delay time method:
tﬂn‘ = zmtﬂ'ﬂﬁfin]ﬁu

iy = Ein't{'ul"oﬁ."c}
where Z .4 iz the net elevation(positive or negative) with
respect to the datum and 1, is the critical angle of lnci-
dence at the V-V, interface. The near surface veloclty V,
was measured ilnithe vicinity of Sceco™ro from a serles of
large surface explosions detonated by the Navy and found to
be 4.5 km./sec. This value alsc agrees with sonic well log
data as a representative wvalue for most post-Precambrian

units, The crustal P-wave veloclty V, determined from thls



study was 6.2 km./sec. From the expression for the delay
time correction, it can be seen that the correctlion is ra-
ther Insensitive to changes in V.. At any rate, the correc-
tion is omall in comparison to the overall travel time as
was the timing error previously mentlioned.

It was necessary to ccrrect the Santa Rita and Morenmcl
- apparent origin locations to the P3-1 positlion at the mine,
as was discussed previously. o

The travel time data from Table II is displayed graphi-
cally in Figure 4. It should be nmoted that this travel time
uﬁrva represents first arrivals on only a portion of the
total wave path. The origin of the coordinste axis is 150
km. and 25 secs.

The velocities of 6.2 km./sec. for Py arrivals and
8.1 km./sec. for Pp were obtalned by meking a first degree
least squares polynomial fit to the travel times. If the
early S event at about 161 km. is ignored in the veloeity
determination, the direct wave wveloclty ls lowered to about
6.0 kn.fhnn. A listing of the Fortran IV program used to
make the polynomial fit is provided in the Appendix.

Geographic .coordinates of reccrding statlons were ob=-
tained from T#"' and 15" topographic maps. The plana trian-
gulation method, described by Richter, was used to calculate
distances between points., Distances are believed to be ac-
curate to ¢ km. A listinzg of the distance program is also
given in the Appendix.
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Migure 4. Travel time curve for first uﬁ‘imlﬂ.
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INTERPRETATICN

It is important to mention that the travel time curve
indicates uniform crustal thickness between the Morenci
mine in SE Arizona and the Santa Rita and Tyrone mines in
SW New Hexico. This is true because head waves from the
thnrn11¢1; diseontinuity from all three pits fall on the
sameé line, It was nntil#;ed that an increase in crustal
thickness of 10 km. between MHorenci and the Zew Hexico mines
would be indicated by an early offset of MOR travel times
with respect to SR and TYR, at the same station-apparent
origin seperation, of approximately 1 second.

Using the zero interccept times determined by the
stralght line fit to the travel time data and standard in-
terpretation t;chniqu##. the followling crustal l;dil was
determined for the region intericer to the pits.

——

Datum

2.3 K- . oo XO/S80

6.2 kn/sec

35.8 Im, Hoho

8.1 km/sec

Figure 5. Crustal model based on intercept times of 0,7 secs.
for 6.2 km/sec layer and 7.5 secz. for mantlo. Hum-
bers indicate depth below SiHH.
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DISCUSSION

The interpretation pruuuﬁtid in Pigure 5 1s based on
the simplifying assumpticns that each layer is horizontal,
continuous, and homogeneous, With respect -to sea level, the
depth to the Hohoroviecle discontinuity under the above men-
tioned assumptions would be 34.2 km. Since nearly all cf the
4.5 km/sec layer lies above sea level, this interpretation
is essentially a two layer model,

It 1s bellieved that this type of seismic péﬁfili using
a combilnatlon of several scurces and a distribution of re-
cording statlons near the critical distance ocan provide
usefull data on seismic wave veloclitlies and crustal thilcke
ness, It is an inexpensive method of dolng crustal studles
on a regional basis., provided there are large open pit mines
or 5£hnr large energy sources in the reglon.

The ln;hud can be used to detect changes in crustal
. thickness between sources and beneath the recording station
array by studylng the time residuals of head waves with re-
epect to the travel iimn nurva..



a)

b)

AFPERDIX

Computer Programs

Distance calculation using Richter's

., méthod

Least squares polynomiel fit using
Gauss-Jordan Elipination method
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b.
“FORTRAN IV MODEL 44 PS VERSION 3, LEVEL 3 DATe 73135 Bia5:25
000l DIMFNSION X{30),Y(30)
T 0002 DIMENSINN X IT(30),TFITL30)
o003 DIMFNSTON AGS.81,P(6)1,0106),PI10}
0004 DIMENSION NSYMBLI3D)
0005 INTEGFR N
Q004 CALL FACTOR{D.%)
0007 CALL PLOT (4ay2.,=3)
o008 u 00 53 K=1,15
0009 CALL PLOT(1lasQuy=2)
0010 CALL PLOT(0.4+0.142)
0011 CALL PLOTIO: y=D:l42)
ooL? CALL PLOT(D.y0.43)
0013 S0 CONTINUE
DOLl% DD 51 K=1415
001s CALL PLOT(Ouslas=2)
" 0016 CALL PLOT(U.140.42) .
0017 CALL PLOTI(=0.140.42) -
pDolA8 CALL PLOTIO.40.,2})
0019 51 CONTINUE
Q020 D0 &2 K-l-lﬁ
DﬂEl - CH_L Plﬂrt l..D---E]
__0Oo22 CALL PLOT(0.40.142)
o023 CALL PLOTI(Q.i=0s1,2) .
0024 CALL PLOT(0.+0.43) 2 4
0025 52 CONT[NUE
0026 DD 53 K=1,15
0027 CALL PIOTI(D: y=Layp=21
0n2a CALL PLOT(D0.1,0.42)
0030 CALL PLOT (D, yQ.¢21}
_ 0031 53 CONTINUE
003z CALL PLOT(04y0.,4=3)
0033 DO 54 I=1,16
0034 C=1-1
0035 XAXIS=1%0., + 10.=C
0036 CALL NUMBER(C=045,=0.5,0.3,XAXI5,0.,,-1)
0037 4 CNRTINYE
oo3s CALL PLOT(D.y0.43)
0039 NO 5% J=1,1&
0049 T=.J-1
0041 TAX1S=25.+T
0042 CALL NUBFR(=0.6&,T,0. sfrnxls.u.. 1}
0043 55 CONTINUF
004& CALL PL T IO+ D:s3)
0045 CALL SYMBOLIG.5+=1.240.%s* NISTANCE (KM) *,3.,15)
__0046 CALL SYMINLI=1,,7.50.%s" TEAVEL TIME(SECS) 7,92.,19)
0047 CALL SYYBOLIZ.,13.,0.3, "TRAVEL TIFE CURVE "p0sygle)
00&r CALL SYVSDL (®.,7.4+0.3,"' 5  SANTA RITA ',0.,16)
L 0boas_ CALL_SYMAOI (R, 46,4043 T _ TYSONE *,0.,12)
0050 CALL SYYALU8.45. 40, 3.' M MIPENCT ' 40.413)
0051 CALL 5YY30L(.542.40:74" V= A.2 KM/SEC *",61.,15)
..oasz __CALL SYMANL (T.,10.49. 1 ' V= B.1 KM/SEC ' ,51,.,1%)_
ons 3 CALL PLOT(OD e D.a2)
0054 9 READ L1 NBRUN
005% Ll FARMATI(IZ)
Q046 Topn 21 o=1,47UN
0057 REAN L1 4NPTS
0054 D019 IT=14HPTS




il

P15 1064 DO 1065 1=1,MP1

b. cont. £
"FURTRAN IV MJDEL &4 PS VERSION 3, LEVEL 3 DATE 73135 145125
_ 0059 READ 12,XI01),Y(1),NSYMBLIL)

0060 19 PRINT 13,X(10,¥(1]
0061 12 FORMATI2FL0.0,4X,12)
__ 0062 _ 13 FDRMATI'D'|EH|EIFIU 4,5%))
0063 M=]
0064 1009 MX2=M=2
0065 1010 DO 1014 [=1,MxX2
0066 1011 PLI}=0.0
0067 1013 NN 1014 K=1,NPTS
0068 1014 PLII=PLI) + X(X)*=x]
0069 1015 4Pl =M+1
0070 1016 DO 1023 [=1,MP1
0071 1017 W0 1023 J=1.MP)
0072 1018 KK=[+J=2
0073 1919 IF(XKK)lD22,1022,1020
o074 0 1020 A{l,Jl=PIKK)
0075 © 1021 30Tn 1023
0076 1022 A{1,1)1=NPTS .
_oorT 1023 CONTINUE
0078 1024 8(1)=0.0 N
0079 1026 DU 1D27 K=1,.NPTS
0083 ___ 1027 _BI1)=BlL) _+ Y(K)
0081 1028 DD 1032 [=2,M4p]
0082 1029 BII)=0.0
0083 1031 N0 1032 K=1,NPTS
0084 1032 BLII=BLI) + YIKI®(Ainl2n(I=1))
c VALUES OF A & R MATRICFS HAVE MCW BEEN CALCULATFD AND STOR
_ooss 1034 00 1054 K=1.,M _
0086 1035 KPLl=K+1
o087 1036 L=K
__bosa _ 1037 0N 1040 [=XxP!,4P]
o089 1033 LFIABSIA{ T K} )=ADBS(AIL,K)))11040,1040,1039
0090 1035 L=l
o9l 1040 CONTINUE i
0092 1041 [FIL=-K)1049,1049,1042
0093 1042 DO 1045 J=K,MPl
__0094_ © 1043 S=A(K,J)
0095 104% A(Kedl=AlLyJ)
0096 1045 AlL,J)=5
0097 _ 1046 _S=R(K}
0098 1047 B(K)I=B(L)
0099 1048 B(L)=S
__b100 1049 DU 1054 [=KP1,MP]
0101 1050 DFACT=A{l+KI1/A(K;K)
0102 1051 A{[,K}=0.0
0103 1052 DO 1053 J=KPY,MPL .
0104 1053 Al1+JI=A(1,J)=DFACT=3{Ked}
o10s 1254 BLI)=811V=DFACT®*B(K)
_D0woo 1955 DIMPLI=RA{MP1]/AalMP] . MP])
0107 1056 1=M
0L09 1057 I[PLl=l+1
_019% 1058 _5uM=0.0
o110 1059 0N 1060 J=1P1 ,MP1
oL1t 1040 SUM=SUM+AL T  J1sD ()
OL12 1061 DOTi=(8{I)-SUMI/ACL, 1)
OL13 T 1067 1=1-1
Ol14% 1963 [FLIN"0NAG, 1064,1057




23

b. cont.
FORTRAN IV~ MJIDEL 4& PS5 VEWSION 3, LEVEL 3 DATE T7313% B:45:25
_D11s& 1065 PRINT 106&6,+1,001)
o117 1065 FORMATI//,15,F15.10)
0118 33 DO 4398 [=1,NPTS
oL1D AP=X{1)/10.=15.
0120 YP=Y{[)=-25.
0121 NSYM=NSYMBL (I}
0122 CALL SYMBOL(XP,YP,0.25,NSYM,0.0,~-1)
0123 4398 CONTINUE
0124 CALL PLOT(0.0,0.0,999)
o125 IF(0.E9.N2UNIGNTO_E0]
0126 PT1=D(1)+D(2)}7150.-25.
0L27 PT2=DI1)+D(2)=170.-25.
0123 CALL PLOTIO.,PT1,3)
0129 CALL PLOT(2.4PT242)
0130 CALL PLOTIO.y0.43)
0131 GOTD_21
0132 801 CONTINUE
0133 PT3=DI1)+DI21%160.~25. ¥ ,
_ 0134 PT4=D{1)+Dt2)*265.-25,
D135 CALL PLOTI(1.,PT2,3)
o136 CALL PLOT(11.5+PT4,2)
o137 CALL PLOT(0.0,0.0,€99}
0138 21 CONTINUE
0139 CALL PLOT(0.0,9.0,999)
__ 0140 72% REANIS, 12, END=ABTINA.DY AhSYH
0141 DX=DX/10.~15.
0142 DY=DY-25.
0143 _ CALL SY43OLIDX,DY,0.25,M5¥4,0.0,-1)
0lé4 GOTO 724
0145 5387 CALL PLOT(20.C40.04+=3)
0L&4b6 TGP
0147 END .
: SCALAR MAP
SYMBOL- LOCAY ION SYMAOL LOCAT 1ON SYMEOL LOCATIIN SYHBOL l
K 000174 I RE] [ 000L7C XAX1S :
T 000198 TAXIS coo18cC MRUN 000190 n i
M 00219¢ Mx2 0001 AD MP] 00QLAS _KK !
L 0001R0 3 000104 DFACT coolug Pl -
Xp 0021C4 Yp 0001CHB NSYM ouoLCC PT1 .
PT3 000108 AL __00010C DX CUolED ny
ARPAY MAP
SYMBOL __ LOCATIaN SY¥TIL LOCAT [N _SYMDOL_ LOCATIuUN______ SYMadL
X GuolEs Y 000260 XETT 0002 D4 TFIT
B 000498 n oco&TO P 000403 NSYHMAL
SUBPRLCGRAMS CAILFD
SYMADL LOCATION SYMAIL LOCATION SYMBOL LOCATIUN SYMROL
FACTNR ___ 000528 PLOT ucosa2c NUMDF R 0905 30 SYMHOL
Faxpis 2005 3C ; .
o Cra e " , LARFL_veP R ..
LABEL LOCATION LAREL LOCAT ION LARFL LOCAT[UN LAHFL
50 00 JNCE 51 00091 4 52 000Y5A 53
55 QUIATA k') _OO00AEE 1l gogulo ____ 19




