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RESUMEN

Con base en una relocalizacién sistemdtica de los temblores con epicentro cercano a Laguna
Verde, Veracruz, se llega a una estimacion de a= 0.20 g para la aceleracién mdxima previsible
(SSE), que debe utilizarse para el disefio de la planta nucleoeléctrica que funcionard en dicha
localidad.

ABSTRACT

Forty earthquakes recorded near the nuclear power plant site of Laguna Verde, Veracruz, dur-
ing 1920-1977 have been relocated. The Safe Shutdown Earthquake is estimated at a=0.20 g.

* [Instituto de Investigaciones en Matemdticas Aplicadas y Sistemas, UNAM, México.
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INTRODUCTION

The site of Laguna Verde, location of the first Mexican nuclear power plant, is loc-
ated in the Eastern abutment of the Mexican Volcanic Belt. It participates of the
general features of seismicity which apply to the Mexican Volcanic Belt.

Earthquake locations in this area depend critically on the regional stations of
Veracruz, Puebla, Tacubaya, Oaxaca and Mérida, established in or around 1911.
Some of these stations have operated intermittently ;Puebla and Mérida are no lon-
ger in operation. The nearest station, Veracruz, features mechanical instruments
recording on smoked paper, with generally unreliable timing.

No major earthquakes have affected the Laguna Verde site in historical times.

SEISMICITY

On the basis of all historical and instrumental records, Figueroa (1963) has postul-
ated the “Zacamboxo Fault” which traverses the Mexican Volcanic Belt in an east-
west direction through the epicenter of the Oxochoacan earthquake of 3 January
1920.

The “Zacamboxo Fault” is to be understood symbolically as a seismicity linea-
ment, and not as an actual geological structure. It represents the axis of the general
trend of shallow earthquakes which are associated with the volcanic belt. These
earthquakes have been locally destructive, e.g. in Zapopan (1875), Acambay (1912)
and Oxochoacdn (1920); their historical magnitudes are of the order of 6, and may
possibly have reached up to 7 in Acambay, 1912.

These shallow earthquakes are associated with surface faulting on recent tectonic
structures. For this reason their prospective locations can be predicted with some
confidence. The nearest major structure to Laguna Verde appears to be associated
with the Cofre de Perote uplift, which produced the 1920 event, about 50 km due
SW of the site.

Some offshore structures have been postulated but there is no indication that
they are directly associated with recent seismic activity. Two or three scattered
offshore epicenters, with magnitudes of the order of 4, represent the sort of nega-
tive evidence which tends to support the conclusion that intra-plate seismicity un-
der the Gulf of Mexico is negligible. This conclusion applies probably to the entire
Gulf Coast area, from Florida to Yucat4n.
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The largest earthquakes in Veracruz State correspond to intermediate-depth
shocks associated with the Pacific Coast subduction zone. Magnitudes of these
events may reach 7.5; they can cause widespread damage in an area which extends
from the coast of Southern Veracruz to the sedimentary valleys in the (southern)
Volcanic Belt. For example, the damage area of the 1973 event (M = 7.5) extended
from Tierra Blanca, Veracruz to Ciudad Serdin, Puebla. One small intermediate-
focus epicenters has been located just north of the city of Veracruz; none under the
Volcanic Belt itself. They seem to occur mostly under the Southern Veracruz coas-
tal plain, and towards the Oaxaca highlands.

RELOCATION OF INSTRUMENTAL EVENTS

In order to analyze the seismicity with a view towards determination of the design
earthquake for the Laguna Verde NPP, it is necessary to proceed to relocate all
shocks which have been detected and catalogued in the area. Table 1 lists all ins-
trumental events with the corresponding references.

Table 1
(a) Historical earthquakes
1523 Veracruz, damage
1714 Cérdoba, Veracruz (intermediate?)
1790  April 19 As in 1973 (intermediate?)
1838 Tidal wave (hurricane?)
1845 June 6 Veracruz, felt strongly
1854 May 5 Veracruz and Oaxaca, felt, damage (intermediate?)
1864  October 3 Casualties and damage in Puebla, some in Veracruz
1866  January 2 Damage in Puebla and part of Veracruz
1874 November 13 Jalapa
1879 May 17 Widely felt in Veracruz, Puebla and Guerrero
1911  February 3 Widely felt in Veracruz, Guerrero and Qaxaca

(b) Earthquakes relocated in this study

No. Date Origin Time  Lat. Long. Mag. Comments
0 1920 Jan 4 04:21:58 19.30 97.17 5.8 Oxochoacan earthquake
1 1920 Apr 19  21:06:45.0 18.00 94.50 6.75 h=110

2 1928 Oct 10  04:38:349 1785 9763 6.5 h=100

3 1932 Mar 10  23:01:36.5 19.16 96.71

4 1937 Jul 26  03:47:13 18.20 96.55 7.3 Maltrata, h=8S$

5 1943 May 3 10:17:08.2 1749 95.14 5.7 h=150

6 1945 Jan 18 18:06:34.0 18.50 93.80 h=40

7 1945 Oct 11 16:53:02.0 18.15 97.20 h=95

7* 1946 Jan 11 18:42:09 182 943 Coatzacoalcos, felt
8 1946 Jun 30  04:59:32.0 18.00 94.30 h=40

9 1946 Jul 11  04:46:40.4 17.24 9433 5.5 h=180, widely felt
10 1947 Feb 16  02:15:49.3 1741 97.77
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No. Date Origin Time  Lat. Long. Mag. Comments
11 1948 Jan 6 17:25:56.9 16.70 98.87

12 1948 Jan 6 18:00:14.2  16.83 98.81

13 1948 Aug 11 10:36:19.5  18.04 95.22

14 1949 Aug 1 08:03:52.1 19.43 96.23 5

i5 1949 Aug 6 18:53:26.7 18.10 95.64

16 1950 Dec 14 14:15:39.3  15.61 98.12

17 1950 Dec 17 01:08:01.4 16.25 98.93

18 1954 Apr 7 05:35:47.6 17.49 97.32

19 1954 Apr 8 19:32:01.1 19.10 95.80

20 1954 May 28 08:01:32.9 18.35 99.38

21 1958 Aug 19 01:48:15.5 18.59 97.66

22 1959 Apr 6 07:25:52.5 19.14 9796 5 h=200?
23 1959 May 35 01:30:49.5 19.14 97.96

24  out of region

25 1961 Dec 3 11:17:39.0  20.65 97.56 h=33
26 1963 Jun 4 20:28:46.0 18.10 9594 4.3 h=127
27 1964 Jul 23 23:58:01.0 20.54 96.56 4.2 h=33
28 1965 Feb 3 21:25:33.1  18.72 9749 4.0 h=100
29 1966 May 19 10:42:21.3  17.79 96.14 3.6 h=41
30 1966 Nov 28 20:10:43.3  18.29 96.06 4.4 h=67
31 1967 Feb 1 14:01:22.9 18.56 9594 3.7 h=23
32 1967 Mar 11 14:45:02.0 18.99 9594 53 h=47
33 1968 Mar 24 02:51:38.5 18.06 9544 4.7 h=104
34 1970 May 5 18:22:21.6 18.14 9531 4.6 h=94
35 1970 Nov 6 02:32:00.1 19.65 94.75 4.2 h=33, foreshock
36 1970 Nov 6 16:23:04.1 19.71 9469 4.6 h=33
37 1973 Jan 31 12:32:27.2  18.16 9695 4.7 h=50
38 1973 Aug 28 09:50:37.9 18.40 96.63 7.5 h=84,Cd. Sexddne’q
39 1974 Jul 25 09:53:35.6  19.34 9631 4.5 h=76
40 1975 Jul 1 01:51:40.3 18.07 95.51 4.0 h=151
41 1977 Dec 26 07:27:456 18.12 '97.35 4.7 h=67

The relocation procedure was as follows. First, all available readings were culled
from the International Seismological Summary, the Bulletin of the International
Seismological Center, the Tacubaya bulletins and other sources. Computer files
were constructed with these data, and the 15 nearest stations were selected for the
initial trial locations. These trial locations revealed serious discrepancies with ear-

lier epicenters, particularly for events prior to 1940.
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The second iteration included the selective elimination of stations wich showed
high travel-time residuals or were otherwise unreliable. In the case of nearby sta-
tions the S-P intervals were used even when P-times were discarded.

Finally, only half a dozen doubtful locations remained. These events corre-
sponded to earthquakes which occurred before 1930. They were relocated manual-
ly, and the manual solutions were run with the same epicenter program in order to
obtain the travel-time residuals as before. The tabulated computer output for all
solutions is given in Appendix I, and the solutions are displayed in Figure 1.

1964
© SEISMICITY

1920 - 1978

LAGUNA
VERDE o}

1973

v
v 1939

Fig. 1
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The location for the Oxochoacdn earthquake of 3 January 1920 was obtained
from macroseismic evidence, since this important earthquake was not recorded at
most foreign stations, and the times from local stations are unreliable.

The shock nearest to Laguna Verde is event No. 14 of 1 August 1949, relocated
41 km to the southeast of the plant. This earthquake occurred just offshore, some
30 km northwest of Veracruz. It is a shallow event. The magnitude has not been
determined; but from the geographical extent of stations reporting I estimate a
magnitude just below 5. No felt reports have been found for this event, though it
should have been felt in Veracruz.

Two small events were relocated in deep waters, in the Gulf of Mexico. Reloca-
tion gives no support to the hypothesis of tectonic scarps off the Veracruz coast
being seismically active, since all offshore epicenters relocate either on the centi-
nental shelf or below a water depth of more than 2,000 m.

The largest historical event in the Laguna Verde area may be assumed to be the
great Veracruz-Puebla earthquake of 1973, which destroyed Ciudad Serddn and se-
verely damaged Cérdoba and Orizaba in the State of Veracruz. Similar but smeller
events of the same kind (intermediate focus under the Veracruz-Alvarado coastal
plain) occurred in 1714, 1864 and 1937.

THE OXOCHOACAN EARTHQUAKE

The event of 3 January 1920 was highly destructive in a radius of about 15 km
(Figure 2). The Institute of Geology published an excellent memoir based on field
studies carried out after the earthquake (Camacho, 1922). However, the shock was
not reported by many foreign stations and was not located by the International
Seismological Summary. Gutenberg attempted a location but gave up; his manu-
script note on the event has been preserved at Pasadena. Since other Mexican earth-
quakes of magnitude 6 and above were well recorded at U. S. stations at the time,
it seems likely that the magnitude of the Oxochoacdn event was about my, =6 or
less.

This assumption is consistent with the localized extent of the damage. This
earthquake was a Managua-type event with shallow focus and concentrated damage.
However, the local magnitude was somewhat below that of the Managua earthquake:
probably around 5.5 to 5.8.

The evidence for surface faulting is about as clear as one might expect for a field
investigation carried out in 1920. Near Xico there is a small foot bridge made of
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steel girders which buckled because of shortening of the span by about one foot;
this is still visible today.

The earthquake was unlikely to be felt at the Laguna Verde site.

VERACRUZ

Fig. 2

THE CIUDAD SERDAN EARTHQUAKE

The intermediate-depth earthquake of 28 August 1973 was the most destructive
Mexican earthquake of this century. It caused more than 500 deaths, according to
official statistics. The area of maximum damage was elongated in the north-south
direction and covered much of the State of Puebla and adjacent parts of the State
of Veracruz. The epicenter was located near the southern edge of the meizoseismal
area (Figure 3).

More than 200 colonial buildings, particularly church towers, were damaged.
Destructive effects were almost entirely in adobe construction, with typical inten-
sities of VI-VII on the Mercalli scale. In Ciudad Serddn, Pue.,there was large-scale
destruction of adobe houses located on valley sediments. In Orizaba, Ver., one
older 4-story reinforced concrete building collapsed. The ground floor of this build-
ing was used as an automobile showroom and several structural columns had been
removed by the owner for reasons of space.
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The earthquake had a magnitude near 7 1/4 to 7 1/2 and a focal depth of 84 km,
probably near the top of the subducted Cocos Plate. The distribution of intensities
indicated that much of the energy was channelled along the top of the plate and
then refracted upwards. However, the volcanic belt acted as a barrier and inten-
sities north of the axis of the belt were uniformly low.

At Laguna Verde the intensity was around IV on the Modified Mercalli Scale.
Unfortunately the accelerograph was out of order at the NPP site. Accelerations of
up to 0.1g were recorded for this earthquake, e.g. at Minatitldn, Veracruz.

Fig. 3

The abrupt decrease of seismic intensities north of the axis of the volcanic belt
(“Zacamboxo Fault™) had been previously noticed by Figueroa (1963); it is a reg-
ular feature of all Southern Mexican earthquakes (Figure 3). It has been surmised
that the volcanic belt acts as an absorption barrier against the propagation of seis-
mic energy. More recently it has been shown that much of the energy in subduc-
tion earthquakes travels along the subducted Cocos Plate (Lomnitz, 1982). Thus,
a discontinuity in the subducted plate under the volcanic axis would effectively
prevent the channelled energy from spreading northwards.

Whatever the explanation, sites such as Laguna Verde are adequately protected
against high seismic intensities from subduction earthquakes originating in the Co-
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cos Plate. Because of its high magnitude and pronounced northward focusing of
seismic energy, the 1973 Ciudad Serddn earthquake may be taken as the critical
event in this category.

SUMMARY OF SEISMICITY AT LAGUNA VERDE

In conclusion, the following sources of seismic hazard at Laguna Verde have been
identified:

a) Seismicity associated with surface structures in the Mexican Volcanic Belt.
The prototype of these events is the Oxochoacdn earthquake of 1920.

b) Seismicity associated with the Cocos Plate Subduction zone. The prototype
of these events is the intermediate-focus earthquake of 28 August 1973, des-
tructive in Ciudad Serddn and areas of the States of Puebla, Veracruz and Oa-
xaca.

¢) Other. There is some indication of offshore rift structures parallel to the
edge of the continental platform under the Gulf of Mexico. They are prob-
ably caused by gravity sliding of sediments.

Seismic effects from a possible volcanic eruption near the site are also to be con-
sidered.

The intensities at Laguna Verde from the prototype events in categories a) and
b) probably did not exceed IV on the Modified Mercalli Scale. It is conceivable
that the Oxochoacdn Fault might generate earthquakes of higher magnitude than
the 1920 event; perhaps a magnitude of 7, as in the 1912 Acambay earthquake, is
not to be ruled out. In my view this is highly unlikely, because the Eastern volcanic
belt contains no major structures such as the Acambay graben. Nevertheless, if
such an event were to occur in the Oxochoacdn region it could generate accelera-
tions of up to 0.1 g at Laguna Verde.

Similarly, it is conceivable that an intermediate-focus event of a magnitude close
to 8 could occur under the Veracruz coastal plain, at a focal depth of 80 - 100 km.
Again, in this case accelerations of the order of 0.1 g would be expected at Laguna
Verde, from an epicenter near Alvarado, Veracruz.

The most serious problem arises from source c), i.e. events of volcanic origin or
from nearby unidentified structures. Though both possibilities have been separate-
ly discussed (Mooser, 1980), we believe that the question must be taken up again
from a seismologist’s point of view.
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The possibility of a nearby unidentified focus, possibly connected with offshore
rifting, is closely bound up with the general issue of intraplate seismicity. All one
can reasonably say is that intraplate seismicity is minor and magnitudes tend to be
low. The few scattered spicenters in the Gulf of Mexico are reassuring in this re-
spect. In my opinion these epicenters cannot be attributed to any single structure
known or unknown. If an intraplate event occurred directly under Laguna Verde,
and if its magnitude were as high as 5 (an extreme upper bound, in my opinion),
an acceleration of up to 0.20 g could perhaps be expected.

I would not hazard a guess as to the likelihood of such an occurrence: it is cer-
tainly very low. Yet it cannot be entirely ruled out, since the few scattered epi-
centers in the Gulf attest to the existence of intraplate seismicity.

As for the possibility of a nearby volcanic eruption, geological evidence indicates
that the eruptive centers in the Laguna Verde area have been inactive for about 2
million years or more. In my judgement this makes the likelihood of a nearby vol-
canic eruption about comparable to, or even slightly higher than, the likelihood of
an intraplate event under Laguna Verde. Therefore it must be taken into considera-
tion, though we are speaking of extremely rare events even in terms of risk to nu-
clear power plants.

Some of the volcanic structures near Laguna Verde are extremely impressive,
e.g. El Abra. An eruption at one of these structures could shower tons of pyroclas-
tic materials over Laguna Verde; yet the seismic effects would be relatively minor.
An eruption located at a distance of 15 km from Laguna Verde could generate ac-
celerations of 0.10 - 0.20 g at the site.

ESTIMATION OF OPERATING BASIS EARTHQUAKE

This exhausts the possibilities of earthquake risk at the Laguna Verde site. Recur-
rence times in categories a) and b) are about once in a century, while recurrence
times in category c) are of the order ot 10° years.

On the basis of the locations and magnitudes of earthquakes in the region, the
events to which the NPP will be exposed during its period of operation will belong
to categories a) and b), with epicenters in the Xalapa area (shallow), or under the
Veracruz coastal plain (intermediate focal depth). In either case, the maximum
probable acceleration will be 0.10 g; it is estimated that such an acceleration is to
be expected about once in any 50-year period. It is true that such a high accelera-
tion was never positively observed at Laguna Verde;but we cannot entirely exclude
the possibility that a peak acceleration of 0.10 g might have been reached during
the 1920 or 1973 events, since no accelerograph records are available for either.



C. Lomnitz 123

In conclusion, we judge that a proposed OBE of 0.10 g is conservative and should
be recommended in view of the numerous unknown factors involved in the estima-
tion of seismicity at a relatively low-risk site such as Laguna Verde.

ESTIMATION OF SAFE SHUTDOWN EARTHQUAKE

The Safe Shutdown Earthquake is normally estimated on extremal considerations,
and the Operating Basis Earthquake is then taken to be at half the SSE acceleration.
I should like to explain briefly why I believe this to be an unsound procedure in the
case of Laguna Verde.

The Laguna Verde site is an intraplate site located about 500 km inland from an
active volcanic belt. Finally, monitoring of local seismic activity has been and is in-
adequate, in the sense that no reliable high-gain seismographic stations have been in
operation within a radius of more than 200 km.

In such a case the uncertainties involved in the estimation of the SSE are very
great indeed. Precisely because the risk is low, very few observations of earthquakes
are on record. And the smaller the sample size, the greater is the variance. The cur-
rent practice of estimating the SEE before the OBE leads therefore to castigating
low-risk sites, such as Laguna Verde, more severely than high-risk sites where more
seismic information is available. Obviously, the public interest is poorly served by
this policy, since it leads to high-risk sites being preferred to low-risk sites.

On the other hand, the OBE can be estimated reasonably well from the seis-
micity record. In the case of Laguna Verde there can be little argument that an earth-
quake with an acceleration of 0.10 g represents a conservative estimate for the OBE.
This is the highest earthquake the nuclear power plant will be subjected to in an
average 50-year period.

What shouldsbe done about the SSE? According to current siting criteria as used
for example in the United States, estimates of site acceleration are obtained from
formulas or graphs as a function of magnitude and distance. Usually it is assumed
that the largest “feasible” earthquake occurs at the point on the nearest active struc-
ture which is closest to the site.

In the case of Laguna Verde, no local scaling parameters for acceleration have
been developed: because of the low seismicity no observations are available. For
the same reason there are no known active faults or other active structures in the
general area of the site. This is an extremely unfavorable situation from the tradi-
tional point of view, since the current siting criteria require the plant to be designed
for a “floating” earthquake located directly under the plant! No wonder low-risk
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sites are regularly overlooked in favor of sites located near known active structures
(Lomnitz, 1981).

Such unrealistic siting procedures have contributed to a situation where plants
built on needlessly risky sites are vainly battling for licensing, thus threatening the
rational development of a safe nuclear industry.

On the other hand, the same siting regulations which prescribe unrealistic values
of the SSE will blithely accept a design value of 50% of the SSE for the Operating
Basis Earthquake, even though this value represents the kind of conditions most
likely to be encountered during the lifetime of the plant! In other words, hypo-
thetical extrapolations are given more weight than data based on field observations
plus geological information.

In this paper I propose to follow the inverse procedure, namely to estimate the
OBE and multiply the OBE value by 2 in order to obtain the SSE. This procedure
is not only more rational and therefore safer, but it corresponds closely to the time-
tested engineering concept of the safety factor. In other words, I propose a return
to sound engineering criteria in nuclear safety, based on the idea that a low-seismic-
ity site is preferable to a high-seismicity site, precisely because fewer local data are
available.

Can we imagine any seismic event, or combination of circumstances leading to
seismic shaking at Laguna Verde, under which a horizontal acceleration of 0.10 g
will be exceeded during an average 30-year period? Note that this level of accelera-
tion corresponds to a Mercalli intensity of VII, with generalized damage and col-
lapse of adobe construction. No such event occurred during the past four centuries
of Western occupancy. Accelerations of up to 0.10 g having nevertheless occurred
elsewhere from subduction earthquakes which characteristically feature very large
felt areas, we may accept this value as a conservarive design value for the OBE.

A value of twice the OBE seems a reasonable upper bound for the SSE, even
though no specific reasons exist for supposing that such a high value of the accelera-
tion can ever be reached during an earthquake at Laguna Verde. Even an intraplate
earthquake of magnitude 5 located directly under the plant would barely generate
such accelerations: and there are no active geological structures in the Laguna Ver-
de area which are capable of supporting a shallow local earthquake of this magnitude.

In conclusion, the design values for the Laguna Verde site are as follows:
OBE: 0.10g
SSE: 0.20¢g
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FAS 347.0 0.0 2971.8 =53 RRRKRK
0 ITERACIONES
EFICENTRO FROF . HORA ORIGEN
18.50 -93.80 40 R 18 6 34.0
ELIFSE DE CONFIANZA
16.60 16.55 KM
ANGULO DEL EJE MAYOR= -42.79 GRADOS
10 ORSERVACIONES ELIMINADAS
XI-CUADRALCO= 20,1
NO. ANND QMES DIA
7. 1945, 10. 11,
(LATsLONG)?: 18.15,97.2
HORA ORIGEN: (HORAYMINYSEGS)? 16+53y2.0
EGTACIONES FPOR ELIMINAR?
PROFUNDIDADT (KM): 40
EST ARRIRQS DIsT RESIDUOS
4 S P S
FUE 15.0 31.0 140.9 ~4.7 0.0
TAC 26.0 43,0 255.3 -2.8 0.0
GuA az.0 0.0 701.2 -%.1 p 333824
TUC 248,0 "456.0 2073.6 ~11.7 wkRRKE
BAL 266.0 0.0 2156.5 -2.4 REREEK
CAP 269.0 495,0 2248.5 5.8 XEXKEE
STL 279.0 514.0 2373.2 b¢7 XEERAK
coL 277.0 525.0 2377.4 4.3 XERRKR
LAJ 296.0 0.0 2577.1 6.0 EEXAKR
PIE 294.0 0.0 2584.2 5.3 XXKEXK
BOU 300.0 477.0 24291 4.9 P32 83 33
RIV 302.0 S543.0 2665.4 3.3 *xkkkk
NOU 308.0 545.0 2732.1 2.2 XRERKK
PAS 309.0 545.0 2732.1 3.2 XERRXK
CHH 314.0 §74.0 2772.6 5.8 XkREkk
0 ITERACIONES
EFICENTRO FROF HORA ORIGEN
18.15 9720 40 R 16 53 2.0

ELIFSE DE CONFIANZA
19.97 17.35 KM

ANGULD DTrt EJE  HavOn=
9 OBSERVACIONES ELIMINADAS

XI G rrsne- 12,2

-55.4% GRARDS

ND. ANNO OMES DIA
45, 1946, 1, 11.

ESTACIONES POR ELIMINAR?1
CUALES ESTACIONES:4

PROFUNDIDAD FIJA=? (DEFAULT=LIBRE3 *+G"=GLOBAL): 1

EST ARRIBOS DIST RESIDUOS
P s P S

VER 48,0 0.0 111.5 0.8 Xxkkxx
PUE 72,0 121.0 323.3 3,5 HRRKXK
TAC  88.0  152.0 430.4 3.2 RRERxx
CAF  282,0 0.0 2058.2 ~0.6  XKKEXX
TUC  292.0 0.0 2119.3 2.8 XKKKRX
STL  296.0 535.0 2181.5 0.3 XHKRKX
FLO  297.0 0.0 2192.6 0.1 RRRRXK
FIE  337.0 0.0 2615.1 1.1 RKKXK
LaJ  338.0 0.0 2654.9 -2.5  RKREXK
PAL  340.0 0.0 2652.7 ~0.2  RKKKEX
BOU  342.0 0.0 2662.3 0.6 ¥ERKXK
OVE  343.0 0.0 2670.7 046 HXEXAX
RIV  347.0 0.0 2728.4 “205 RRRRKK
Moy 352.0 0.0 2795.1 ~0.2  RRKKXX

8 ITERACIONES

EFICENTRO FROF . HORA ORYGEN
19.40  -95,08 1R 18 41

ELIFSE DE CONFIANZA

240

2,38 ? KM
ANGULO BEL EJE MAYOR=
0 OBSERVACIONES ELIMINADAS

XI-CUADRADO= 3.3

NO. ANNO OMES DIA
8., 1946, b 30.
(LATyLONG)??: 18,00,94.3

HORA ORIGEN: (HORA»MIN,SEGS)? 4,5%,32

ESTACIONES FOR ELIMINARS
PROFUNDIDAD? (KM): 40

£8T ARRIBOS DIST
P s
0AX 48.0 0.0 288.6
PUE 64,0 0.0 434.0
TAC 78,0 0.0 533.8
MER  115.0  175.0 586.0
MOB  201.0 359,0 1536.4
coL  286.0  493.0 2204.8
TUC  274.0  493.0 2292.4
STL  283.0 508.0 2316.2
FLO  283.0 $09.0 2338.4
BOG  328.0 542.0 2647.2
CHC  318.0  406.0 2718.1
PIE  319.0 0.0 2788.9
PAL  321.0 0.0 2821.6
BOU  323.0 0.0 2835.8
OVE  324.0 0.0 2845.7
0 ITERACIONES
EPICENTRO PROF .
18.00 -94.29 40 R

ELIFSE DE CONFIANZA
10.47 9.70 KM
ANGULO DEL EJE MAYOR=
9 OBSERVACIONES ELIMNINADAS

XI-CUABRADO= 6.8

~28.14 GRAROS

.

RESIDUOS

P s

0.1 KEKEER
~2.2 XEKRXK
~0,5 KKK
30.0 p 328 4¢3
~4.1 XEXhXK

4.3 HERRKK
~0.3 KKK KR

7.0 KERKKK

5.3 p s 233 3
23.1 HRRERK

5.8 KRRKXX
~9.3 EXKKKE
-10.0 KRXRKK
-9.2 XRERXR
-9.0 XXKERRX

HORA ORIGEN

4 59 32.0

$8.02 GRADOS



C. Lomnitz

NO. ANNO QMES DIA
P, 1946, 7. 11,

ESTACIONES FOR ELIMINAR:3

CUALES ESTACIONES:4+6,10

FROFUNDIDAD Flua=? (DEFAULT=LIBRES
EST ARRIEOS DIST
8
Qs 267.3
YER 290.3
364.4
641.8
24%.0 1082.0
Hon D86 o181
CHE A05.0 17472
CoL 79,0 ARTR.e
e D23G8.S
STL 404,72
FLo 24264
ROG 2604.8
5 ITERACIONES
LRICENTRO FROF
L7220 AN 14] 20 It
ELIFGE DE COMNPIANIA
Hea% St KM
ANGULO DL EF Moy 70

O QRGUEMACTONES T THINALAD

S CUATIRARD Tad
WO ANHG GRED ke
10, 1947, o L

ESTAUTONES 'O ELIMIMANTD

CUALES COTas o
CEOCUNDIDAD F1on

1*aL
Bou
DVE
R1Y
o
ags
Loe
tat
sHE
TIM

3 TTERAGCTOMED
SULUENTRO Py,

[ | wrLsa 1R
CLEEGE D ¢
1030291 ¢
&

ANGULG REt

CONF TANT A
R
s HAYOR

G OBSERVACTONLS ELININADAS

X1 -CUAIKRATY 2.4

COEEAUL T LTRRE S

127

"»G*=GLOBAL): 20
RESIDUOS
F :
-1.0 ~5.3
2.1 3.4
-1.1 ~-3.4
2.2 KRKKRK
0.5 *KKRKKK
4.2 KKK
3.4 b3 £E TR
2l KkEkK KK
3.2 AKX
0.3 FRREAK
ek Hxsokokk
1.9 HRAKKR
HORS ORTIGEN
ERE TR 1 |

termsnLonaly e 3

REGTHNN

" "
1.4 wEkkEE
0.9 KRKEKEK
R £
1.0 Gk
0.7 pkrEmk
0.4 RkEbkEE
1.3 kkknk
2.7 mpkk
0.4 HRKKEK
1.5 Rokkkx
1.8 kkekE
P I i L

HORA ORTGEN

B

B LA

0.0 GRAROG



128 GEOFISICA INTERNACIONAL

NO.  ANND 0QMES nrea
11. 1948, 1. &

ESTACIONES FOR

ELIMINARZZ

CUALES ESTACIONLS!152914
PROFUNLLDAD FIJA=T7 (DEFAULT=LTRREE . GV =0LORAL Y L

EST ARRIROG nraT

Rrornmme

P o
LAl 204.0
Tue 270.0

coL
LA
AL
FIE Q.0
ROV S09.0
e an 0.0
nou 0.0
Fas G0
HAT ¢.0
TIN 0.0 PRET.LH
3 ITERACTONES
EFTCENTRO rEQr, HORS OETENN
16.70 ~983, 09 TR 1T noLr
[ IE CONFLIANZA

4% 2,26 KM

ANGULO DEL EJI HAYDR= S $0L 28 nrannG

0 RUACTONES FL IMINALAG
XI-CUADRAD= 2.3

NOL. ARNO QHES nra

12, 1948, 1. He

ESTACIONES FOR ELIMINARDS

CUALES ESTACIONESSD, 7910
FROFUNDIDAL FIJA=7 (DEFAULT=LIBROD o Gr=RL0RM )

EST ARRIROG nIsT ey nige
F o [
0Ax 48,0 Q.C 1.4
TAC 0.0 S
VER 0.0 0.5
MAN 158, 2.2
GuA 156.0 1.0
Lat. 0.0 0.8
0.0 1.3
0.0 L2
Q.0 .4
0.0 Db
0.0 3,

¢ ITERACIONES

EFICENTRG HORA ORIGEN

FROF

16.83 ~98.83 12 1| 0 14.2
ELIFGE RE CONFIANZA
474684.64 57054,32 KM

ANGULO DEL EJE MAYOR= ~0.00 GRADOS

O DESERVACIONES ELIMINADAS

XI-CUADRADG= 4.3

NO. ANNOD QMES Dia
13. 1948, 8. 11,

ESTACIONES POR ELIMINAR:S

CUALES ESTACIONES:2:5569851113

FROFUNDIDAD FIJA=? (DEFAULT=LIBRE; °®»G*=GLOBAL): 20

EST ARRIBOS DIST RESIDUOS
P S L4 S

0AX 33.0 0.0 203.4 0.6 Aokkkkk
FUE 48.0 0.0 325.6 0.5 Aok kKK
TAC 63,0 0.0 447.5 1.8 koK
HAN 125.0 0.0 967.5 -0.7 kKKK
TUC 272.0 488.0 2214.4 -2.7 AKAKK
STL 283.0 516.0 2332.6 4.1 FokIOKK
ROG 318.0 582,0 2736.1 ~1.2 KRRk
CHC 318.0 575.0 2733.1 -0.8 KRKKKK
LAY 318.0 0.0 2739.8 -1.7 Aok

3 ITERACIONES

EFICENTRO FROF , HORA ORIGEN
18,04 -95.,20 20 R 10 36 19.9

ELIFSE DE CONFIANZA
5.60 KM

8,69
ANGULO BEL EJE MAYOR= -84.11 GRADOS
O OBSERVACIONES ELIMINADAS

XI-CUADRADG= 3.7

NO. ANND QMES DnIa
14, 1949, 8. 1.

ESTACIONES FOR ELIMINAR:4

CUALES ESTACIONES:!S»13r14,15

PROFUNDIDADR FIJA=? (DEFAULT=LIBRE; ":G"=GLOBRAL): 1

EST ARRIBOS DIsT RESIDUOS
F S F s
VER 11.0 0.0 24.9 0.2 kKKK
PUE 38.0 0.0 209.3 -1.2 *kkkkK
TAC 53.0 0.0 311.8 1.1 KRR
TuC 25%.0 478,0 2041.4 0.4 XREXKKK
CHC 314.0 556.,0 2609.0 1.0 Fokkkx K
FAL 311.0 0.0 2571.2 2.2 xkkkk
Bou 312.0 0.0 2587.7 1.4 KEKREK
OVE 313.0 0.0 2600.4 1.0 HokkRKX
RIV 317.0 0.0 2649.8 =0.7 XRkkkx
PAS 322.0 0.0 2716.5 -3.8 HokkkkX
CLE 330.0 599.0 2815.6 ~1.7 TORRRKK
3 ITERACIONES
EPICENTRO PROF . HORA ORIGEN
19,43 ~96.23 1R 8 3 52.1
ELIPSE DE CONFIANZA
167441,23 105672.41 KM
ANGULO DEL EJE MAYOR= ~0.00 GRADOS

0 OBSERVACIONES ELIMINADAS
XI-CUADRADO= 2.7



N,

15. 1949,

EGTACTONES POR ELIMINARSS

CUALES FSTACTONE L1, 391

ANNG

AMES

€.

FROFCUMDIRAD 1T 8- 7

LsT
i
ax 2900
MLk 92,00
rue D00
PlE A17.0
tal 0.0
“ou 0
ey 10
PAT BE2.0
chi 337.0
102,10
[LIFG0 TE

(IR T

ARRTBOS

&
0.0
C.0

B,
0.0
0.0
0.0
0.0
0.0

0.0

O TTERACTONES

EUICENTRD

ARG O DEL

PEL G4

CONFIANZA
14262611 KM
MEYOR:

(IEFAUL Y=L TRRES

nsT

169.4

RN,

TR

C. Lomnitz

et =GLORALY

RESTOMOS

I3
0.7

0.5

18 53

F0.00 GRATNS

GNBEGERUVACTONES ELTHINATIAG

X

Hi) .

coADRan

ANHO

1950,

UGTACLONE &

CUALTS FOTACTONDG 610,15

QMES
1

FOR [LIMINAR X

FROFUNDTIAD T A=

Lar

DA
e
Tae
VER
Gua
CHH
Ly
ot
HTL
1Al
0t
Al

ELIMSE DE CONFTANZA
3,18 KM

ARRTBOS

-
30.¢

5.0

54.0

57.0
101.0
207.0
54,0
271.0
209.0
316.0
313.0
316.0

9

0,0
0.0
0.0
0.0
0.0

371.0

494.0

467.0

G579,
G.0

71,0
0.0

4 ITERACIONES

EPICENTRO

15,61

X6t

ANGULO DEL

f8.11

HAYOR:

COUFAULT=0 TTHer ¢

nisy

21343
384.5
47%.8
447 .4
789.8

FROF .

1R

8

KRRk
KKK
HKKKKK
XK KK
EEE LS ¢4
KKHKKK
*KKKKK
XRKRKK
KEKKKK

HORA ORTGEN

ST

CeGeEGENRAL Y

EFCTINGS

I
0.0
(I
0.3

14 15

-82,72 GRADROS

0 DBSERVACIONES ELIMINADAS

XI- CUADRADO =

q

E2$ o3 31
KAKKKK
KKK K
kkdokk
XKk
KRRk
KRR
KKKk
KRRk K
LSS 28 £
KRKKAK
XK KKK

HORA DRTGON

39.3

NO.
17.

ANNO  GMES

1950,

ESTACIONES POR ELIMINAR:3

CUALES ESTACIONES:1,10,15

FROFUNDIDAD FIJA=? (DEFAULT=LIRRE}

EST

PUE
TAC
YER
Tue
AL
FIE
BOU
RIV
QVE
Fras
CHA
CHN

ELIFSE DE CONFIANZA

2.5
ANGULD DEL EJE

ARRIBOS

P
49.0
52.0
51,0

269.0

314.0

318.0

221.0

a2t.0

323.0

326.0

332.0

333,0

3 ITERAUIONES
EFPICENTRO

16,25

3

COCO0CCOQOM

COoO0OROCOOO

nIsT

323.4

345,46

439.2
2142.7
2614.8
2654.1
2686.9
D694.4
*720.0
27461.3

e

62,18

0 OBRSERVACIONES CLIMINADAT

XI-CUADRADO:=

NO.
18.

ESTACIONES FOR CLIMINARS
PROFUNRIDAD FIJA=? (DCFAULT=L TRRE G

0AX
FUE
VER
TAC

E

ANND QMES

1954,

ARRIBOS

F

14,0
31.0
36.0
44,0

EPICENTRO

17.48

ITERACIONES

nisT

7.5
192.9
226.9
2886

FROF .

1R

NN AW IWCS O

b oama T

o3

Py GrEGOTALY S

129

GLORBALYE 1

RESTIUNG

3

1.0
KxkkkE
EAKRRK
RRAERK
REKKRE
RREEAK
wkHRE
RERKHE
EREEKK
S KkE
skl
KAEXEK

ARTHFN

-

RECTIOLNG

G
L2 2 S 29
KKKKKK
KKK KK
XKKKKK

HORA ORTOEN

47,64



130

NO. ANNO OMES niA
20. 1954, S 28,

ESTACIONES FOR ELIMINAR?
PROFUNDIDADR FIJA=? (DEFAULT=LIRRES *sG"=GLORBALYZ 1

EST ARRIEOS nIsT RESINLIOS
P s F 8
TAC 21,0 38.0 17.9 0.2 0.8
FUE 25,0  45.0 146.7 0.6 “0 b
0AX 46,0  BA.O 315,2 ~1.0 2.7
3 ITERACIONES
EPICENTRO PROF . HORA DRYGEN
18,35 ~99.36 1K 8 1 3.9

ELIFSE TE CONFIANZA
16.61 13.56 KM
ANGULO DEL EJE MAYOR=

~73%,45 GRANOSG
0 DBSERVACIONES ELIMINALASG

X1-CUADRALO= 0.5

ND. ANND  QMES nia
21, 1958, 8. 19,

ESTACIONES FPOR ELIMINAR?L

CUALES ESTACIONES:A
PROFUNDIDAD FIJA=? (DEFAULT=LTERES */G*=6LORAI)? 1

EST ARRIROS nIsT RESTHUNG

F 8 F a
TAC 25.0 50.0 =03 0.4
VER 25.0 47.0 0.7 0.4
0AX 26.0 54.0 1.1 1.4

3 ITERACIONES

EFICENTRO PROF . HORA OFIGEN

18.59 ~97.47 1R 1 48  15.5

GEOFISICA INTERNACIONAL

NO. ANND @QMES DIA
22, 1959. a4, b

ESTACIONES POR ELIMINAR?L
CUALES ESTACIONES:S
PROFUNDIDAD FIJA=? (REFAULT=LIRKF;

EST ARRIBOS

nIst
P s
PUE 7.0 12.0 30.2
TAC 26,0  45.0 136.1
VER 33,0 56,0 188.3
0AX  43.0  75.0 264.2
5 ITERACIONES
EFICENTRD FROF
19.14 -97.96 1R
ELIFSE DE CONFIANZA
10,42 9.11 KM
ANGULD DEL EJE HAYOR=

0 OBSERVACIONES ELIMINADAS

XI-CUADRADD= 0.5

NO. ANND QMES A
25, 1961, 12, 3.

ESTACIONES FOR ELIMINAREDZ

CUALES ESTACIONES 14548
FROFUNDRIDAD FIJA=T7 (DEFAULT=LIRRCES

£ST ARKIBOS nIsT
3 3
FUE 35.0 0.0 190.7
TAC 44,0 7.0 267.5
0ax 58.0 0.0 409.9
5 ITERACIONES
EFICENTRD FROF .
20.64 ~97.40 1R

"yGU=GLORAL Y 1

REATONNS

I
1.0
0.4
0.1
0.7

HARA QFTAEN

~76.41 GRATNG

"eGtaGlonaL e

RESTIINR
= a
0.1 L3¢ $34
-0.4 0.
~0.0 *ickkk

HORA ORIGEFN

11 17 39.1



NO.
26,

ANND  QMES
1963, 6.

nia
4,

ESTACIONES FPOR ELIMINAR:O

FROFUNDIDAD FIJA=7 (DEFAULT=LIBRE}

EST ARRIEOS BIST
F s

VER 22.0 346.0 122.7

0AX 26,0 42, 149.4

TAC 52,0 0.0 374.8
24 ITERACIONES

EFICENTRO FROF .

18.10 -95.92 10 K

ELIFSE DE CONFIANZA
35,68 23.82 KM
ANGULO DEL EJE  MAYOR=

O OESERVACIONES ELIMINADAS

XI-CUADRADO= 1.2
NO . ANNO QMG nra
146, 17860, i o

FETACLONMTS POl UL IMINGE R

CUGLES FOTACTONES A 11
FROCUNTIDAD FTAA- 7

ST ARETROS nrer
F “
Tar L0 ML
[1:3:¢ P10
NCS AN
ALk 0.0
o 0.0
Gea 5 0.0
ElLA 2950 0.0
URo 305 .0 0.0
4 ITEFRACTONES
EFPICENTRO FROF,
20.54 Fé 5 1R
ELIFSE DIE CONFTANZA
4.63 3.79 KM
ANGULD DEL CJE MAYOR= L

0 ORSERVACTIONES ELIMTHATIAS

XT-CUATRAIO 1.4

CTFT AQET - TR

il

~88.49 GRADOS

C. Lomnitz

NO. ANNO QMES DIA
28. 1965, 2, 3.

ESTACIONES FOR ELIMINAR:S

*»G°=GLOBAL): 10
CUALES ESTACIDNES:1,3+4,10,13
FROFUNDIDAD FIJA=? (DEFAULT=LIBRE}
RESIHUOS
F s EST ARRIBOS nIsT
0.4 -2.4
0.9 -2.7 s
1.6 TRRRK VER 0 47.0
LUR 0 0.0
wie 0 0.0
TUL 0 0.0
HOKRA ORIGEN ATL, 0 0.0
ALE 0 0.0
COM 0 0.0
20 28 45.9 Ton o oo
FUG 0 0.0
EUR 0 0.0 30590
3 ITERACIONES
EFICENTRO FEOF .
18.72 97,52 1R

ELIFSE DE CONFIANZA
4,95 3,15 KM
ANGULO DEL EJE MAYOR=:

0 OBSERVACTONES ELTIMINADAS

XI -CUANRATIO= 2.8
NO.  ANNO  QMES ItIa
29, 19866, 5. P
ESTACIONES FOR ELIMINAR:D
Lnrenrang v ot CUALES ESTACTONE 399
FROFUNDIDADR FIJa=? (DEFAULT=LIBRES
nraTanRan
EST ARRIROS nIsT
v “
L i F -]
a7 P VIS 16.0 0.0 88.8
0.9 ok nax 17.0 0.0 103.9
1.1 3 32 ¥3 4 Jua 34.0 52.0
I} 233334 wIc 234.0 0,0
T3 2 $2 22 cuM 273.0 0.0
0. FRKKKK TON 283.0 0.0
1. Ak Kok K UIN 322.0 0.0 2791.4
3 ITERACIONES
EFICENTRO PROF .
23oan 1.0 17.79 -96.14 1R
ELIFSE DE CONFIANZA
461529.69 227208.28 KM
NRANNG ANGULD DEL EJE MAYOR=

0 OBSERVACIONES ELIMINADAS

XI-CUADRADD=

2.9

131

"2 G"=GLORAL) S 1

RESTIDNOSG

F 8
1.9 ~0.9
T4 £ 3223484
~1vh KKk k
1.0 KHkkkk
~1.0 KKk K
~2.4 KKK
0.4 *kkkkk
~1.4 kXK XK
0.1 ¥kkkkk
2.4 b2 23 ¢ 2]

HORA ORTGEN

21 25 3341

~73.69 GRADRDSG

" GUsGLORALYE 1
RESTDUNG

3 ]
0.5 KXRKKK
1.0 RARKKK
3.2 ~3.4
“0.5 KEREKK
0.1 KRAKEK
1.4 peeees
-1.9 TRAKKK

HORA ORIGEN

10 42 21.3%

=0.00 GRANDS



132
NG. ANNO BMES
30. 1964, 11,

nIa

8.

ESTACIONES POR ELIMINAR:7

CUALES ESTACIONESI1s455,7y9:12,14
FPROFUNDIDAD FIJA=7 (DEFAULT=LIBRES

EST ARRIBOS

nisT

GEOFISICA INTERNACIONAL

*yG"=GLORAL) ! 1

RESTINUOS

NO.
32,

ANNO QGMES
1967, 3.

ESTACIONES POR ELIMINAR®4

CUALES ESTACIONES:2+3,14,15

PROFUNDIDAD FIJA=? (DEFAULT=LIBRE;

"yG*=GLORALYS: 1

EST ARRIBOS nIST RESTHLOS
P 8 P 8 P s P s
VIS gz.g 4o.g }ig'i g-: ***z*ﬁ VER 6.0 0.0 35,1 ~2.4 KRARK
oax  26. 5. . . ~0.2 X . 5 -2, .
AHU  108.0 0.0 824.9 “0.3  HRRKKK opC 4.0 E2.0 FaN 23 g1
WIC  234.0 0.0 1847.6 1.0 KRKKRX o
LED  89.0 0.0 450.6 2.7 KRXKKX
ATE  263.0 0.0 2117.5 0.1 HHRRKK 0 ~
f MER  89.0 0.0 675.3 0.4 XRAKKK
TUC  266.0 0.0 2142.2 0.5 HKKKKK -
6UA  105.0 0.0 806.1 0.7  XRMKKK
TON  284.0 0.0 2329.5 1.8 RRkEKX aty  1i4.e oo i e aewsr
CHN  329.0 0.0 2873.9 “Eeb RRRKKK LAF  113,0 0.0 887.3 2.8 RKIRRK
i MAN  119.0 0.0 897.3 1.9 KXRKKK
3 ITERACIONES SAN  120,0 0.0 927.9 -0.9 kKKK
MAZ 55, . : 2.
EFTCENTRO PROF HORA ORIGEN Z  155.0 0.0 1188.3 0 kKKK
10 ITERACIONES
18,29 ~96.05 1R 20 10 43,3 ERACIONES
EFICENTRD FROF . HORA ORIGEN
ELIFSE DE CONFIANZA
4.64 3.87 KM 19.03 -95.92 1R 14 45 2,
ANGULD DEL EJE MAYOR= -64.41 GRADDS

0 ORSERVAUTONES ELIMINARAS

XI-CUADRANO= 2.3
0 OBSERVACIONES ELIMINADAS
XI-CUARRADQ= 3.6
ND. ANND QMES UIA
33, 1948, 3. 24,
ESTACIONES FOR ELIMINAR:4
CUALES ESTACIONESI1+2:8+5
NO. ANNO QMES nra FROFUNDIDATL FIJAST (DFFAULT=LTRRE
31. 1967, 2, 1.
ESTACIONES FOR ELIMINARIZ EST ARRIROS nIsT
CUALES ESTACIONES:Z F 5
FROFUNDIDAL F ? (DEFAULT=LIRRE? "sG*=GLOBAL): 10 Jua 26,0 45,0 149.8
0AX 30.0 49.0 184.2
. FHM 36.0 59.0 204.1
£ST ARRIROS NIST RESTHUNS HEX 57.0 10330 432.3
TAC 106¢0 436.6
F s i3 [ wIc 0.0 1882.0
v1s 30.0 0.0 173.7 0.2 KRKKKK TUL 0.0 1986.5
WIic  230.0 0.0 1808.7 0.3, KKKKKX rFay 0.0 2009.9
ALE  262.0 0.0 2090.0 0.8 HHKKKK ALR 0.0 2177.9
TUC  266.0 0.0 2126.,2 0.9 RRAAKKK cum 0.0 217646
UIN  322.0 0.0 2741.5 1.8 KKKKKK TUE 0.0 2217.2
4 ITERACIONES 2 ITERACIONES
EFICENTRO FROF . HORA ORIGEN EFICENTRO FROF .
18.56 ~-95,95 10 R 14 1 22,9 18.05 95,33 1R

ELIFSE DIE CONFIANZA

3921083.22 257753.02 KM

ANGULO T'EL

EJE MAYOR=

0 OBSERVACIONES ELIMINADAS

XI-CUADRARD=

1.0

~0.00 GRADOS

ELIFSE DE CONFIANZA
2.83 2.79 KM
ANGULD DEL EJE MAYOR=

ELIPSE DE CONFIANZA
4,40 KM
ANGULO DEL EJE MAYOR=

42

~38.33 GRADOS

eGY=GLORAL Y

RESINNOS
I
i1 -
.0 .
o7 .
o1 4.7
X KKk KK
0 HHKKKK
4 kRRRKK
b KKKk kK
%3] Pt es 2
4.7 L2323 24
HORA ORIGEN
2 51 38.6

‘48,38 GRANOS

0 OBSERVACIONES ELIMINADAS

XI-CUADRANO= 7.9
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NO. ANNO QMES DiA
34, 1970. Se S

ESTACIONES POR ELIMINAR!S

CUALES ESTACIONES:!7,9r12+13515
FROFUNDIDAD FIlJa=7? (DEFAULT=LIBRE; "»G"=GLOBAL): 33

EST ARRIBOS nIsT RESIIUOS
F 1 P s
vIs 21.0 0.0 176.0 -1.9 KokKkKK
Jua 25.0 43.0 178.4 1.8 ~0.9
FOP 45.0 0.0 362.8 ~0.9 Xkkokkk
TEF §2.0 0.0 405.2 0.8 *X00kR
MEX 54.0 0.0 428.1 -0.0 oKk K
TAC 55.0 0.0 431.8 0.5 KRRk K
oxT 61.9 0.0 477.7 0.8 AokRAKK
T 245.0 435.0 1979.0 -0.4 KXKKEX
FAL 249.0 0.0 2005.0 0.7 XKEKKK
CuM 265.0 0.0 21469.8 -1.1 xRk
3 ITERACIONES
EPICENTRO FROF . HORA ORIGEN
18.14 -95.31 33 R 18 23 21.6
ELIFSE DE CONFIANZA
3.62 3.45 KM
ANGULO DEL EJE MAYOR= 63.53 GRALQS

0 OHSERVACIONES ELIMINADAS

XI-CUADRADO= 1.1
NO.  &AHNO QMES nia
35, 1970, 1. &G

ESTACIONES FOR TLIMINARID

Deé

P (NEFANL T TEREC S "G =R ORal st

CUALES ESTACTONES
FROVUNDIDAD FT A=

EST ARRIENS nIaT RFSTHHNG
8 -

VER 41,0 tae.a 1.2

COM 107.0 45590 1.7

TEF 0.0 (s394}

TAC 111.0 1.9

TUL 335.0 0.7

ray 0.0 =0.1 E$3 39 54
ATL 0.0 0. A KKK KK
[ol8] ] 433.0 -1 HKEH K
AT 240.0 0.0 DR E3::3 224
naK 261.0 456.0 1.5 SRRk
e 267.0 0.0 161 KKKKKK
FLO 268.0 0.0 1.4 P ESEEEY
MAN 270.0 0.0 0.7 KKKKKK

& ITERACIONES

EFICENTRO

FROF .

HORA OFTARITN

19,42 4.9 33 R 4

R0

LE CONFIANYA
9 6NBO4.29 KM
ANGULO TEL EJDE MAYOR=

f0,00 GRATINS
0 NEGERVACTONLS FL IMTNANAS

XI-CUATRAINY= 1.7

NO. ANNO QMES n1a
36. 1970, 11, 6.

ESTACIONES POR ELIMINAR!S

CUALES ESTACIONES:1,5+7,14415
PROFUNDIDAD FIJA=T (DEFAULT=LIBRE}

EST ARRIROS DIsT
F 8
CoM 61,0 106.0 447.0
TEF 62,0 0.0 466.7
TAE 65.0 0.0 476.8
JUN 16%9.0 0.0 1322.7
Fay 231.0 0.0 1843.1
ATL 233.0 0.0 1852,
0AK 260.0 453.0 2084,7
Tuc 266.0 0.0
FLo 26%9.0 0.0 2179.7
2 ITERACIONES
EPICENTRO FROF «
19.68 ~P4.47 1R
ELIFSE DE CONFIANZA
7,04 4,64 KM
ANGULO DEL EJE HAYOR= ~1.4%5

0 DESERVACIONES ELIMINADAS

XI-CUADRADO= 0.5

NO.  ANNO QHES nIa
37, 1973, 1. 31.

ESTACIONES FOR ELIMINAR:Z

CUALES ESTACIONES:10y12
FPROFUNDIDATD FIJA=? (DEFAULT=L IRRE

EST ARRIBOS DIST
F 8
LLAF 125.0 0.0
TUL 246.0 0.0
Fay 250.0 0.0
ALB 298.0 282.0
Tuc 258.0 0.0
CuM 272.0 0.0
ROL 274.0 0.0
0AK 282.0 0.0
GLA 2%91.0 0,0
I.EE 312.0 ¢.0
nuG 330.0 0.0
EUR 339.0 0.0
MED 341.0 0.0

2 ITERACIONES

EFICENTRO FROF .
18.16 =96.9% 1R
ELIFSE DE CONFIANZA
57954,14 38127.11 KM
ANGULO LEL EJE MAYOR= ~90,00

0 ORSERVACIONES ELIMINADAS

XI-CUADRAIO= 1.4
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"rG=6LOBAL) S 1

RESTIDIODS

s
5 -0.9
k4 *kkkkk
8 KKREK
3 XkkKKK
1 RRKKKK
1 *okRkkK
[od kKRR
0.5 KdokRkK
~0.0 KKKk

HORA ORTGEN

16 23 2.9

GRANDSK

§ Y =GLORAL Y

RESTTILIOG
F ]
1.3 KKKKK
1.2 KEkkkk
0.8 HKKKKK
0.8 KKHKKK
~0. 7 KKKK KK

~1.7 XFRKKK
=05 KkkkkkK
.8 KK KKKk
.8 KKK KK
o1 KKKk
+4 KEAOKKK
7 KKK
3 XXokkkk

GRADNOS
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NO. ANND QMES D1A
38. 1973. 8. 28,

ESTACIONES FOR ELIMINAR:2

CUALES ESTACIONES:1.?

FROFUNDIDAD FIJA=? (DEFAULT=LIBRES

EST ARRIBOS nIsT
F £
MEX 43.0 0.0 290.7
TAC 44,0 £6.0 295.1
GuA 100.0 177.0 749.1
L.AF 114,0 0.0 913.1
SAN 120,0 213.0 P45.8
HOC 163.0 0.0 1286.2
JUN 176.0 0.0 1381.2
TUL. 241.0 440.0 1944.7
FayY 244,0 0.0 1982.5
TuC 257.0 4564.0 2098.0
CUM 265.0 480.0 2198.3
TRI 271.0 0.0 2234.0
TON 2724.0 0.0 2253.5
3 ITERACTIONES
PROF .
18,39 ~96.65 iRr

ELIPSE DE CONFIANZA
4,09 3.346 KM
ANGULO DEL EJE  MAYDR=
0 ORSERVACIONES FLIMINADAS

X1-CUADRADO= 4.2

NO. ANND  QMES nia
39, 1974, 7 25,

ESTACIONES POR ELIMINAR:O
PROFUNDIDAD FI.JA=? (DEFAULT=L.IRRE{

EST ARRIRDOS nIsT
F S
MEX - 41,0 78.0 309,7
TAC 44,0 78.0 312.0
Jua 47,0 0.0 327.9
0XT 48.0 0.0 363.0
COM 67,0 Q.0 549,.1
WwIr 228.0 0.0 1841.3
TUL. 227.0 0.0 1840.4
GRA 246.0 0.0 199%5,0
ALB 247.0 0.0 2004.7
ROM 250.0 0.0 2033.5
GRE. 252.0 0.0 2048.0
Tue 251.0 0.0 2044.2
non 253.0 0.0 2074.8
ELC 257.0 0.0 2109.4
TYS 264.0 0.0 2199.0
2 ITERACIONES
EPICENTRO FROF .
19.34 ~96.34 1R

ELIPSE DE CONFIANZA
28743.89 22532,44 KM
ANGULO DEL EJE MAYOR=
0 OBSERVACIONES ELIMINADAS

XI-CUADRANO= 2.1

*yG°=GLOBALY S 1

RESTIDUNS

OOONMOmAER~T

§

VNN NSOV ED
*
%*
*
2%
»*
*

i
2O

xRk

HORA ORIGEN

9 50 37.9

~-15.09 GRADOS

PeGraGLORAL IS 1

RESTTING

F s
=240 B e
0.7 1.8
1.8 KEKKKK
2.5 RIKKKK
“2.0 RKkKK
0.4 FRRKKK
~0.% KEKIRK
1.1 RRKKKK
1.0 KKK KKK
0.8 RAKAK
1.3 REXEKK
0.5 KXKRKK
~0.6 RRKRKK
-0.4 EXKKAR
~2.8 KRAKKK

HORA ORIGEN

? 53 35.6

~90.00 GRADOS

NO. ANNO QMES RIA
40, 1975, 7. 1.

E£STACIONES FOR ELIMINARS2

CUALES ESTACIONES!S»é
PROFUNDIDAR FIJA=7 (DEFAULT=LIBRE}

EST ARRTROS nIsT
14 8

CoM 37.0 0.0 336.8

TAC 56.0 0.0 48R,5

TuL 247.0 0.0 2036.0

FAV 244.0 0.0 2059.7

3 ITERACIONES
EFICENTRO FROF .
18.07 ~9%.51 1R
ELIFSE DE CONFIANZA
24,19 20,39 KM
ANGULO DEL EJE MAYOR=
0 DBSERVACIONES ELIMINADAS

XI-CUADRANCG= 3.9

NO. ANNO  OQMES nIA
41, 1977, 2. Db

ESTACIONES FPOR ELIMINARID

CUALES ESTACIONES!1»D
FROFUNDIDAD FIJA=? (DEFAULT=LIERE}

EsT ARRIROS nIsT
F E
MEX " 36.0 0.0 234.8
axT 41.0 6%.0 277.2
con 77.0 135.0 593.8
HOC 166.0 0.0 1322.7
nat 208.0 0.0 1435.3
ESC 210.0 0.0 1695.8
L_LUR 220,0 0.0 1773.4
FAV 246.0 0.0 2021.7
ALB 254.0 0.0 2071.7
| 272.0 0.0 2271.4
276.0 0.0 2305.7
287.0, 0.0 2404.1
296.0 0.0 2515.1
2 ITERACIONES
EFICENTRO FROF .
18.12 ~97.35 1R

ELIFSE DE CONFIANZA
14741.55 12422.50 KM
ANGULD DEL EJE MAYOR=
0 ORSERVACIONES ELTMINADAS

X1-CUADRADO= 3.0

"G =GLORALYE 1

RESIDUOS
F 8
0.1 KKKk
-0.1 HEAREKK
2.8 KKK KK
-2.8 XKRKRK

HORA ORIGEN

1 %1 40.3

~1.80 GRAIDS

" GT=GlORALYS 3

RESTINING
¥okKkkkK
-4,
L322 3 ¢4
KKKKKK
KKK K
KKKk KX
Kkkk Kk
Xokkkkk
KAokokkk
XkRkKkK
KKKk KK
KRRk
KKKk K

Pt
OHNONOMNO= WO ORT

PR AODLINAND DO

HORA ORTGEN

7 27 A5.6

~%0.00 GRADOS
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