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in April to summer conditions including farming activities. A por-
table digital data acquisition system recorded more than 500 seismic
events, about half of them occured at local or regional distances.

Representative noise power spectra were calculated for 10 sites in
the BF-area. The most favourable ones show values slightly lower
than 1 nm**2/Hz at I Hz and a smooth decay proportional to f**-4
per decade up to 40 Hz, leading to a value of 10**-4 nm**2/Hz at
10 Hz and 10**-5 nm**2/Hz at 20 Hz.
For comparison a noise sample was taken at NORESS and analyzed with
the same procedure. The NORESS power spectrum at I Hz is about
10 nm**2/Hz and shows a steep slope proportional to f**-5 at low
frequences due to the influence of microseisms. It crosses the BF-
spectra at 2 Hz. At frequences above 5 Hz the NORESS spectrum also
follows the f**-4 slope with absolute values about a decade lower
than the BF-sites (5*10**-5 nm**2/Hz at 10 Hz and 3*10**-6 nm**2/Hz
at 20 Hz).
Regional seismograms exhibit the typical phases for continental source-
receiver paths. The first arriving Pn-waves constitute the highest
frequency waves (5-20 Hz) whereas Lg-wave amplitudes (1-10 Hz) domi-
nate the regional seismogram.
In concluding phase I of the project, one of the quietest BF-sites
near the village of Bischofsreut was selected for the establishment
of a provisional 9-element array. Data from this installation will
be used in phase II to find the correlation properties of signals
and noise. The results will lead to a proposal for the configura-
tion of a small NORESS-type array adapted to the local site con-
ditions in the Bavarian Forest.



Table of Contents

pag'e

1. Introduction1

2. Field Work 3

3. Noise Analysis 10

4. Event Recordings 25
a. Global Detection Capability
b. Regional Event Recordings
C. Records of Nuclear Explosions including JVE

5. Future Work ____41

Ace-ioriFo

6. Acknowledgements j~~ TISA I 42
D7 C TAS 0

7. Literature ..t .......i 43

( 0 F 46By. 

...

Av.L..'.b;ty Codes

IAv. --P ind/or
Dist cI

PA/i



I. Introduction

Since the establishment of the Graefenberg (GRF) array in 1980,
considerable efforts have been made in the Federal Republic of Ger-
many to use array data for seismic monitoring of underground
nuclear explosions. Research was focused on discrimination studies
using the broadband characteristic of seismic signals. From the very
beginning it became obvious that for detection purposes this installa-
tion - built for general seismological research - should be amended
by a special short-period array. The broadband instruments with a
high-cut filter at 5 Hz are not optimal for detection of weak events,
especially at regional distances. High frequency signals which seem
to be extremely important for the identification of small underground
explosions at regional distances are not detectable on records of the
broadband array. On the other hand, initial results from a small-size
(3 km diameter) 25-element short-period array in Norway
(NORESS) have been very encouraging, as the array has proven
capable of taking advantage of the very efficient propagation of
high-frequency seismic phases in Eurasia. Together with a similar
recently installed array in Northern Norway (ARCESS), the pro-
posed array in Southern Germany (tentatively named GERESS =
German Experimental Seismic System) would built a tripartite array
network with a side length of a triangle being roughly 1000 km.
This configuration is particularly relevant in view of a possible
deployment of "in-country" seismic systems.

Unlike NORESS it is not possible to collocate the new short-
period array with an existing GRF subarray because the latter is
built on a sedimentary column which strongly attenuates high fre-
quencies.

The Bavarian Forest at the southeast border of the FRG to Austria
and Czechoslovakia represents the largest outcropping crystalline
complex - as part of the Bohemian Massif - in Central Europe. This
region is principally suited for an array installation of the proposed
kind as has been demonstrated by the excellent detection capabilities
of conventional seismic stations in the CSSR and Austria. But in
the FRG the environment has to be carefully investigated due to
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human and industrial noise sources. Apart from these local noise
conditions, sufficient seismic signals from various azimuths should
be recorded and evaluated to assess the propagation of high-
frequency signals, especially across geological boundaries like the
one between the Russian Platform and Western Europe or the
influence of the Alps on signals originating from the Mediterranean
earthquake region.

After describing the field work in the next chapter, a noise
analysis will be evaluated in chapter 3. Besides a comparison of the
10 test sites which were measured during a 3 months campaign, an
additional noise sample was taken at NORESS. This power spec-
trum will serve as a reference to judge on the spectral noise condi-
tions at the proposed new array site in Southern Germany.

A low noise profile is only one condition for a reasonable
seismometer site. Equally important is the transfer function of the
receiver crust which determines the signal characteristics and the
signal-to-noise ratio. Having operated the seismic data acquisition
system in a detector mode we were able to analyze more than 500
signals. In chapter 4 the general detection capability will be dis-
cussed for a site in the Bavarian Forest area, then we shall focus on
recordings of regional events and finally a collection of seismograms
from presumed underground nuclear explosions will be shown with
special emphasis on the two events included in the US-USSR Joint
Verification Experiment.

In a concluding chapter 5 an outlook on future work will be given
which has to be done in phase 11 of the project. This phase will con-
centrate on correlation studies for noise and signals after the most
promising site has been selected for the provisional installation of a
9-element small array.
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2. Field Work

During phase I of the project the siting survey was completed and
final results of the noise analysis are now available. Measurements
have been carried out initially in October 1987 and from April 5 to
July 9 1988 continuously. Some additional data have been collected
later in 1988 to prove the long-term variability of noise conditions
and to calibrate the results with data from well-defined events (e.g.
JVE -experiment).

The measurements concentrated on an area in the Bavarian Forest
(Bayerischer Wald) in the southeastern edge of the FRG (figure 2a).
The advantage of this area is its geological setting (crystalline
outcropping rocks from the Bohemian Massif) and the low popula-
tion density. The landscape is mostly mountainous up to 1200 m
elevation. Nearly all sites were situated in extensive forest areas to
minimize cultural noise and instruments were installed on granite or
gneiss rocks to record high frequencies, especially from events at
regional distances. By this temporary surface installation the
seismometers were quite sensitive to wind noise but for technical
and financial reasons no other arrangement was feasible. Detection
capabilities derived from noise estimates of these data should
represent conservative values.

For survey purposes three portacorders with direct recording were
used. In case of favourable places one of three digital data acquisi-
tion systems was installed for a time period of several weeks. The
digital systems were PCM recording instruments of Lennartz 5800
type with the following specifications

ADC 66 dB resolution

gain ranging 126 dB dynamic range

sampling frequency 250 Hz

lowcut filter 44 Hz, 6 pole Bessel
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Each PCM system was equipped with three vertical short-period
seismometers (1 Hz Geotech S-13) which were installed at distances
between 100 m and 300 m to avoid false alarms by coincidence
triggering.

The survey concentrated on three areas within the Bavarian Forest
(figure 2b) :

a. the southern region (south of the city of Hauzenberg)

b. the northern region (northeast and southwest of Frauenau)
c. the central region (east of the city of Freyung).

Station coordinates and station codes are summarized in table 1.
A brief description of the recording sites is as follows

In the southern area stations were installed near Kleinrathberg
(KLRB), Sonnen (SONN) and Steinbuechl (STEI). KLRB began its
operation already in early April when the whole region was covered
with snow. The other two stations recorded under summer condi-
tions. All southern stations were based on solid granite. At night
these sites were very quiet as could be seen on the portacorder.
However during day times not only fanning activities but also some
large quarries in the vicinity increased the noise level significantly.

In the northern area, at first the station Buchenau (BUCH) was set
up. It operated simultaneously to KLRB in the south under the
same weathec corditions (snow). The other station, Dreikoegelriegel
(DRKR) was situated southwest of Frauenau at a distance of approx-
imately 10 km from BUCH. Both stations were placed on gneiss.
Although the geological conditions looked quite promising the gen-

eral noise level was influenced by traffic and tourism. Additionally
small industries seemed to contribute some background noise.

Very soon the site survey concentrated on the central area which
is closest to the CSSR border. Very few roads, low population den-
sity, and extensive woodland offered adequate pre-conditions for
seismic installations. The first station near Haidmuehle (HAID) was
established in April. It was placed on weathered granite. Later, two
other stations at Gross-Lichtenberg (GRLB) and Kiesberg (KIBG)
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were established on gneiss. During the JVE-experiment an additional
station was installed at Sulzber, (SULZ). Portacorder records
showed a g-encraliv low noise background and especially a small
dav-to-nicht variation. The only obvious disadvantage appeared to

be sonic saw-mills which generated monochromatic seismic noise
during working hours.

A summary of the recording times of field stations in the Bavarian

Forest is iiven in table 2.

For comparison some noise samples have been taken at the Graefen-
berg array (station B5) which confirmed earlier measurements show-
ing relatively high cultural noise levels.

Finally durina a short trip to Norway in October 1988, some
recordings were made at NORESS to get a direct comparison of
noise values by using the same data acquisition system and - more
important - the same processing procedure as for data from the area
under investigation in Germany.
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station name code area lat I i -1,

Buchenau BIJCH 11 49.051 N 13.3>3

Dreikoegeiriegel DRKR n 48.967 N I T

Gross-Lichtenberg GRLB c 48.838 N 1 3.7

Haidmuehle ITAID c 48.800 N 1 3.7 8

Kiesberg KIBG c 48.820 N 13 .-7 01-;

Kleinrathberg KLRB S 48.641 N I3>

Sonnen SONN s 48.679 N 13. 77-/18

Steinbuechl STEJ s 48.622 N 13.698U

Sulzberg SULZ c 48.845 N 13.7 00 F

area n =northern area

c = central area

s = southern area

Table I1: Site Coordinates
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3. Noise Analysis

The processing of field data included several steps. At the begin-
ning the PCM field tapes had to be converted to standard 9-track
IBM-compatible format. Then an appropriate file system was esta-
blished on the SUN computing system of the Institute of Geophysics
in Bochum. The CSS-format was used for this and also for the
waveform data file. In this way the data could also easily be
transferred to DARPA's analysis centre in Washington.

Having recorded the field data in event mode the pre-event win-
dow can be used for noise evaluation. There are many well-
established methods to estimate the power spectral density of sta-
tionary time series (e.g. Oppenheim and Schafer, 1975; Welch,
1967). In this report the following procedure was applied :

Altogether 20 seconds of the pre-event window were divided into
19 blocks of 2 seconds length each with an overlap of one second.
Each data block was padded with zeros to get a transformation
length of 210 for FFT reminding that the original sampling fre-
quency of the field data was 250 Hz. The 19 raw Fourier spectra
were averaged to lower the variance without affecting stationary
noise peaks. The final step includes an average of 12 noise spectra
from each station and a plot of the mean values and their standard

deviation.

The noise spectra (figure 3a-k) are calculated separately for day
and night. They cover the whole time period during which the
corresponding station was operating. By that procedure, working
hours, weekends, and different weather conditions are included in

the noise estimate.

The noise power spectral density of each station will be discussed
in the same order as the station sites in the previous chapter.

In the southern area, Kleinrathberg (KLRB) showed the highest
noise level we measured in the Bavarian Forest (figure 3a. Typical
for this site is a broad maximum with values about 10" nm'/Hz
between 10 Hz and 20 Hz. This plateau is dominated by a noise
peak at Il Hz which can be observed at all southern stations KLRB,
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SONN. and STEL. Another maximum can be seen at 2 Hz, espe-
cialy durimz night times. Whereas the 1 I Hz peak presumably ori-
ginates from a local source, the 2 Hz maximum can be found on
most European recordings. At working hours this peak is masked by
a generally higher noise level but it can still be identified. The rela-
tively high noise level between 5 Hz and 20 Hz in the southern area
is caused by farming activities, small industries, traffic and quarries.
Additionally this area is more densely populated than the other
investigated regions. The station at Sonnen (figure 3b) shows a low
noise level for frequencies above 20 Hz. Besides the already known
maxima at 2 Hz and 11 Hz, we find a sharp noise peak at 16.67 Hz
(railroad ?). The third site in the southern region, STEI, was placed
in an abandoned quarry. During night times it shows low noise
values over the whole observed frequency range (figure 3c). The
installation of the seismometer on the ground of the quarry about 50
m below surface level gives an excellent opportunity for comparison
with the surface installations in this area. Although the improvement,
i.e. noise decrease is remarkable at night, the local noise at day
times is still present.

In the northern area the spectra generally show a much smoother
behavior. Up to 20 Hz the spectrum of the station at Buchenau
(BUCH) in figure 3d exhibits a continuous decay but for higher fre-
quencies several maxima appear, especially in the range between 20
Hz and 30 Hz. The spectrum of the second station in this region,
DRKR, shows a similar shape, except for a higher variance during
working hours (figure 3e). This may be caused by larger villages
around the site. In general. the noise level is somewhat lower than
at BUCH but it is still high compared to the most favorable sites
which were found in the central region of the survey.

In the central area Haidmuehle (HAID) was the station which was
installed at the beginning of the survey. Its noise estimate (figure 3f)
includes data from times when the ground was covered with snow
and also from summer times. In the individual spectra no significant
difference could be observed. The spectrum shows a continuous
slope with a small variance and even the 2 Hz peak can only be
recognized during night times. The day spectrum is dominated by a
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noise maximum at -1-5 Hz which is supposed to originate from a
saw mill at a distance of a few kilometers in the village of Haid-
muehle.

The spectra of the second station in that region, GRLB, show the
smallest day/night variation we observed (figure 3g). The only
difference remains the influence of the already mentioned saw mill.
Its distance from GRLB and HAID is about the same. Apart from
this peak, the noise spectrum at GRLB shows a smooth decay pro-
portional to f-4 from 1 Hz to 30 Hz and a small standard deviation.
Taking into account that the recording time covered nearly a period
of one month, this area seemed to be quite promising as a candidate
for an array installation.

To secure this suggestion, two other sites were explored in the
vicinity. Indeed, the spectra at Kiesberg (KIBG), situated approxi-
mately 2.5 km south of GRLB, look very similar (figure 3h). The
only difference can be seen at 2 Hz where we identify the well-
known noise peak. Because the data at both stations have been col-
lected at different time periods we have to expect this noise
influence at every station during a more permanent operation.

Later in 1988 (September and October), some additional data were
collected at Sulzberg (SULZ), approximately 1.5 km northwest of
GRLB.

This fourth station (figure 3i) in the central area of the survey
confirmed the favorable opinion about the area and provisions were
started to establish a multi-element array during phase II of the con-
tract.

To put our noise results from the Bavarian Forest into proper
place, additional data were collected at the Graefenberg array and at
NORESS. GRF can be regarded as a typical European site whereas
NORESS is well known for its excellent noise conditions being
situated on the Scandinavian shield.

At day the GRF-spectrum (figure 3j) shows much larger values
than any of the BF-spectra. The influence of industry and traffic is
especially pronounced in the large variation. The night-spectrum at

-12.



GRF looks similar to the BF-spectra between 1 Hz and 8 Hz. For
higher frequencies the different geological setting (sediments) causes
still hi2her noise values. From this direct comparison we can con-
clude that the BF-area exceeds most other places in the FRG - and
certainly GRF - as a potential site for an establishment of a high-
frequency array.

More interesting is the comparison of the proposed Bavarian area
with NORESS. The spectra shown in figure 3k were calculated from
a 24 hour noise sample analyzed with the same procedure as
described above. There are remarkable differences in the noise spec-
tra. For low frequencies around 1 Hz NORESS clearly suffers from
the influence of the coast which results in an order of magnitude
higher PSD-values compared to the Bavarian Forest area (10
nm2/Hz to less than 1 nm-ilIz). Apparently this high micro
seisms lead to a steep slope of the spectrum proportional to f-5 up
to frequencies of 2-5 Hz. For higher frequencies this slope is
flattened and comparable to the f -4 fall-off at the BF-area. The
absolute noise values at 10 Hz and 20 Hz are certainly lower at
NORESS but interestingly some influence of industrial noise
between 5 Hz and 8 Hz can be identified in the spectrum at day and
at night as well. Whether the sharp noise peak at 30 Hz was only
occasional during the short period of data acquisition cannot be
decided from this noise sample.

In concluding the comparison between NORESS and the BF-area
we found a factor of 10 higher noise values at NORESS for fre-
quencies around 1 Hz and a factor of 2-3 higher noise values at the
BF-site for frequencies between 2 Hz and 20 Hz. The consequence
of this difference in terms of detection capabilities can only be
evaluated in comparison with commonly recorded events.

.13-



10 0 IKLRB

,' *day)

± 0 " ___,,___,
N ',I

10

z -3 _ _ _Lu10-1

-c

0

10

10
i0-1 1 0 t02

FREQUENCY LHz

3
101

IKLR2

10

1K 10 '

I o ',S

10 -

*s -'

810

I I I-M illiI I I I " I 1" 111 -- I I I Ii .

(i S i

FREQUENCY [ Hz ]

-14



10 ',SONN

02

(day)

N0

F- 10 ~'
z -1_

P"J 10 =

Z0-

ci) 'S

Z -. 3 -

o-
"0 10 to

o 
,S ,

-d gi t

o-

10

10- 10

10

-ON

10 - i 't

K 10 ;

1j 0

>- - "_____________ s __",________,

'-10i
l -

ci 0 -- l I '- 's I 1 I I

0 "  

n R

L_~bNCY [Hz]

Fig. 3b :Spectral Power Density Estimates of Noise
(mean and standard deviation) for Station SONNEN

-15-

-i III_ ___I__
i

I



,, 
STEI

- day)

N 0

z -3

0 S,

CC -4 , 1
10 - '0

to I r1 I I Jill I Il

.0- 0 to t0
FREQUENCY [ Hz

3

,,, STE]

N- 0 
rn i g h t )

10

,

Z -.
W 10
L- 10

0
0 

10 -0

10 - I" i, I I,
i 1r 0 ,

!0 "1 10 ° 9

FREQUENCY [ Hz

Fig. 3c Spectral Power Density Estimates of Noise

(mean and standard deviation) for Station STEINBUECHL

-16-



3

1 C II

- 2UCH
2

10
S" ( day)

i10I

- I -"'

~10Z" -i___- ____ ___ ____

W~ 10

r-d

10

S10~s

1 110010'1 10 a
FREQUENCY [Hz

10jS ngi

101
10 '-'

3-1S

Ui 10

0a.S

10

01100

1.O1 J.O ,O 0O a

FREQUENCY [ Hz

Fig. 3d Spectral Power Density Estimates of Noise
(mean and standard deviation) for Station BUCHENAU

, I0 ---.



101 , ,x , , , I D R K R
10 -1

. 10' ( day)

N,10

10 _E%
>" -t -- S , I
Ij to

C,,
z -3 _ _ _s-I _ _ _

w10

0

10 ,, ,

10 1 i 1  I 1 7 1 1 1 1

10-1 i o0 101Io

FREQUENCY [ Hz ]

10 DRKR

toS

10-

' night)

-r

C 10

*10
C- -II ___ _l___

10

-IC)

10 1 1 1 l -TTl I " I I I'l~ i I 
.

TT]I 'I: I

zr -, __ _ __ _ a_ _ _ _ __ _ _

luw10

FREQUENCY C Hz I

Fig. 3e Spectral Power Density Estimates of Noise
(mean and standard deviation) for Station DREIKOEGELRIEGEL

.18-



10

C:

L I 0 "

_ _ _ _ -y

IrI

N10 '

:10- 10 0 00

FREGUENCY [Hz

• ,0, HAID)

• ", (night)

A 0t

Ui :0
-: 4

0

0.10_ -. 
r-1Z

- " -

1I I I i

FREGUENCY Hz

Fig. 3M Spectral Power Density Estimates of Noise
(mean and standard deviation) for Station HAIDMUEHLE

-19-

"'I I I I I I I I I I I I S



,o GRLB

',, i day)

N10

C

Cu 0 '

10

L' 10 -_

'L -5

0

10 1 J I I I 1 I '1I 1 -' II

FREQUENCY [ Hz ]

3
10 !

-0 "2, GRLB
'0

" • " {nigh,

z 10

0 4

c 10- 1

10 -
I I

u 1

40-

FREQUENCY [ Hz

Fig. 3g Spectral Power Density Estimates of Noise
(mean and standard deviation) for Station GROSS-LICHTENBERG

-20-



3
10 KIBG

10

dayI

10 -

c 10 IS-

t. 0 -- I I : I I III 'I I I ~i l I '

10

: -4

('3

L±J 10 -______ ______ ______

I S -. ,_

10- 
2

10 1 o1 iiiII

FREQUENCY Hz I

3
10

10 
KI BG

10 -

10 -'

x 10
E s-

10 IO

01

FREQUENCY ( Hz

Fig. 3h Spectral Power Density Estimates of Noise
(mean and standard deviation) for Station KIESBERG

-21-



SULZ

(dcy)

N10

S10

W 10
0:

0

100

FREQUENCY (Hz

SUL Z
10

10(night)

N10

S10

z -3 -

0

~10

mo



• 0 I I i Il I I I l n

GRF B

4'" ( day)

da I

:r t

I 0
C tI

___ ___ ___ __ I ,

10

10

1 0" 10 I0 10 2
FREQUE.NCY [ Hz]

3

l -,

*4

LU C)_ _ _ __ _ _ _

10 1 __

i 10 '

I 0 I I I I ' l i I I I iI ; 1 I I l

100 102

FRE:UENCY Hz ]

Fig. 3j Spectral Power Density Estimates of Noise

(mean and standard deviation) for Station GRAEFENBERG

-23-



'u NORESS

(day)

N 10

*101

10 --

>. .,0 'j

'-0
I-. '4 %-

0 1

10 10 1 i;0 1 1 111 1

w I0 ""•-

10 10

0

N,.,

10 ' II I I

10' 0 0

FREQUENCY [Hz ]

5

NL 100

9- I

Cr °
Uj10

0

oI

:0L 10,
10 1 T

1 0 -1 10 9 10 1 ..

FREQUENCY [Hz

Fig. 3k Spectral Power Density Estimates of Noise
(mean and standard deviation) for Station NORESS

-24.



4. Event Recordings

During the noise survey the data acquisition system principally
operated in detection mode as outlined in chapter 2. A conventional
STA/LTA-detector algorithn was applied. Using an updating LTA
the recording length was variable but generally the complete interval

between Pn-waves and Lg-waves was recorded.

After inspection of the detection times which were compared with
various bulletins, i.e. PDE for teleseismic events, NORSAR and
EMSC (European Mediterranean Seismic Centre) for regional
seismicity and the GRF-monthly bulletin for local events, the
corresponding waveforms were extracted from the original data
which filled about 80 digital tapes (2400", 1600 bpi). When three
field stations had triggered, an independent epicentre determination
was carried out for local events.

Although the whole field campaign lasted for a time period of
more than three montths, the actual recording time covered only 60

days. The remaining time was needed for setting up stations, chang-
ing batteries, and preparing new sites.

During the 60 days 504 events were detected and evaluated. About
half of these events (265) were found to be teleseismic, 93 occurred
at regional distances (150 km - 2000 kin), and 146 events were
classified as local seismicity. All events were plotted and tabulated
in a station bulletin which is attached as an appendix to this report.



4a. Global Detection Capability

Data from a field survey with a recording time of 60 days can
only give a rough estimate of the global detection capability of the
investigated site. A permanent seismometer installation in a vault
will certainly diminish the influence of wind noise. On the other
hand, even a preliminary evaluation should show a correspondence
between the detection threshold which can be inferred from the
noise level and that from actual data.

In figure 4a a magnitude-frequency histogram is shown which
includes all detected events with epicentral distances larger than
2000 Ln. From this diagram we derive an overall te!eseismic detec-
tion threshold at about mb = 4.5 . A simple calculation yields a
corresponding noise level of 2-4 run at 1 Hz assuming an S/N-ratio
of 2 for detection. This value is comparable to the power spectral
estimates found in the area.

A peculiarity of the Bavarian Forest area with regard to tele-
seismic detection capabilities is certainly the large number of PKP-
phases. 88 events - or roughly one third of the total 265 teleseismic
detections - were PKP-detections originating from the Pacific. In
fact, all detected teleseismic events with magnitudes less than
mb = 3.6 were identified as PKP-events. This result clearly demon-
strates the potential of arrays on the Northern Hemisphere for moni-
toring special sites on the Southern Hemisphere as will be further
shown in subchapter 4.c.
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4b. Regional Event Recordimgs

As the planned array in the Bavarian Forest area is specifically
aiming at high-frequency seismology, particular emphasis was given
to recordings of regional events. During the field campaign, 93
events were recorded in a distance range of about 150 km to
2000 km. These events cover all azimuths although the majority of
events are incident from east or southeast directions.

The Polish copper mines near Lubin and the coal mines in Upper
Silesia contribute 19 events to the whole data set. Epicentral dis-
tance is 338 km and 411 km, respectively from the central area
((.RLB). The spectral behaviour is quite different. Whereas the
seismograms from Lubin copper mine show a very consistent picture
with distinct Pn-, Pg-, and Lg-phases and relatively high frequencies
(figure 4b), the seismograms from Upper Silesia coal mines are
more complex (figure 4c), high frequencies are missing and often no
clear Pn-onset can be defined. Several times the detector triggered
on Lg-amplitudes for these coal-mining induced events, in contrast
he detector never missed the Pn-arrival for Lubin events of compar-
able size.

Apart from these differences which are presumably related to the
source process, variations of regional phases merely come from cru-
stal differencies on the wave path. To the north and west of the
investigated site, there are thick sedimentary layers which should
attenuate high frequencies. The seismicity of these regions (central
and northern Germany, France) is relatively low, but we recorded
one ML = 2.3 event from Eisenach/GDR, epicentral distance 328 km
to the north (figure 4d) and a magnitude ML = 2.5 event from
France at a distance of 506 km to the west (figure 4e).

To the east several quarries in Czechoslovakia produce seismic
signals. Many of these are at distancies less than 150 km and contri-
bute to the 146 detected local events which also originate from quar-
ries in southern Germany and from a few earthquakes in the Aus-
trian Alps. Figure 4f shows an example of a recording of a CSSR
event at 340 km distance. Remarkably large amplitudes can be seen

... a lu ca b seen



in the 5 Hz - 20 Hz bandpass-filtered trace.

To the southeast of the BF-site the activity of the Eurasian ear.h-
quake belt is monitored. In ascending distance we recorded earth-
quakes from Jugoslavia (distance = 330 km), the Adriatic Sea
(distance = 750 km), Greece (distance = 1300 km) and Turkey
(distance = 1450 km).

Typical spectral differencies can be revealed from two different
Adriatic Sea earthquakes which occurred in the same source region,
figure 4g shows a magnitude mb - 5.3 event compared to a
mb = 3.8 earthquake.

At distances of 1000 km and more the waveforms from earth-
quakes in Greece and Turkey as well as from southern Italy and
northern Africa are very complex, no significant signal energy can
be recognized above 10 Hz. Whether this observation generally
depends on the heterogeneous wave path or whether it results from
our limited data set, needs further investigation.
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-1c. Records of Nuclear Explosions Including the JVE-Events

None of the established sites for underground testing of nuclear
weapons is within regional distances from the Bavarian Forest area.
The epicentral distance to the Soviet test site in Kazakhstan is 41.30
and to Novaja SemIja 30.50 , the distance to NTS is 83.60 , and the
French test site at Mururoa is in PKP-distance of 145.60 .

The following presumed explosions were recorded with various
field stations :

Kazakhstan Nevada Mururoa

4.5.88 2.6.88 11.5.88

14.6.88 7.7.88 25.5.88

14.9.88 17.8.88 16.6.88

23.6.88

Records from the JVE-events seemed to be of specific interest. A
station was temporarily installed in the central area of the Bavarian
Forest near the village of Bischofsreut at the GRLB-site (compare
chapter 2). Figure 4h shows one trace of the Nevada explosion
together with the signal and noise spectrum. The explosion yielded
an amplitude of 32 nm at a period of 1.2 sec (mb = 5.42).

Figure 4i shows the Kazakhstan explosion, in the upper part of the
figure again the signal and noise spectra are plotted. For this event a
P-amplitude of 320 nm at a period of 0.96 sec was measured
(M = 6.03). Comparing the spectra from figures 4h and 4i, the
Nevada explosion already vanishes at 2 Hz in the noise spectrum
whereas the Kazakhstan explosion dominates the noise spectrum up
to 8 Hz. At the moment it cannot be decided whether this difference
is a source or path effect or both.

As already mentioned the BF-area is within the PKP-focus to
Mururoa test site. The excellent detection capability for this distance
can be demonstrated by the record of a presumed explosion on



16.6.88 which was only reported by the seismological agency in
New Zealand. This event (figure 4j) does not appear in any other
published bulletin (e.g. NEIC, NORSAR etc).
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5. Future Work

As a consequence of the noise survey the most promising area for
an array installation was found to be the central region of the
Bavarian Forest east of the city of Freyung. This area was selected
to establish a provisional 9-element array.

Data from this installation will be used to study the coherence of
signal and noise which is needed for the array design.

In late 1988 the seismometer vaults were prepared after the Ger-
man Air Forces were kind enough to allow the use of a building
which is ideally suited as a central array station.

It is planned to collect data until May 1989 and after evaluating
these data and depending on the results, accurate seismometer sites
for the planned regional array will be defined.
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Appendix

EVENT-LIST

PORTABLE SEISMIC STATIONS

07. APR - 05. JUL 1988
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date origin time epicenter magnitude

07.04. 2L:22:IL 51.45N 16.09E (Poland) ml=-.9
KLRB

08.04. 04:42:48 17.60N 119.4E (Philippinen) ib=5.6
KLRB

08.04. 05:29:23 2.ON 121.0E (Celebes Sea) mb=5.1
KLRB

08.04. 05:57:01 37.33N 21.15E (Sreece) mb=3.9
KLRB

09.04. 18:43:33 18.008 171.OOE (Vanuatu Islands) mb=4.7
KLRB

11.04. 03:16:53 36.N 69.E (Hindukusch) mb=4.1

KLRB

11.04. 06:30:30 17.89S 172.51W (Tonga Islands) mb=5.5
KLRB

12.04. 19:41:13 9.2N 65.2W (Venezuela) imbz5.7
KLRB

12.04. 23:19:50 21.S 71.W (South India) mb=6.6
KLRB

13.04. 00:02:06 51.N 149.W (Alaska) mb=5.0
KLRB

13.04. 00:39:33 17.3S 72.6W (Coast of Peru) mb=5.3
KLRB

13.04. (01:34) ------------ (Roland) s!=3.3
KLRB

13.04. 10:48:12 9.05 156.OE (Solomon Islands) mb=5.0
KLPB

13.04. 15:34:49 46.06N 15.40E (Yugoslavia)

SUCH
KLRB

13.04. 20:51:26 51.6N 168.7W (Aleuten) b=5.l
SUCH

13.04. 21:28:29 39.72N 16.88E (South Italy) mb=4.
KLRB
OUCH

13.04. 23:01:17 26.S I8,:,.W Fiji) no=4.3
KLRB

OUCH

14.04. (09:31)

SUCH
KLRB -46-



14.04. (10:59) -

SUCH
KLRB

15.04. 08:51:54 16.N 96.W (Mexico) mb=5.0

KLRB

15.04. 09:29:08 41.0S 169.OE (New Zealand) mb=4.1

KLRB

15.04. 1:55:43 2.S 113.E (China) mb=5.6

HAID

KLRB

16.04. 01:08:22 14.29S 173.43W (Samoa) mb=5.1

SUCH
KLRB
HAID

16.04. (06:49)

SUCH
HAID
KLRB

16.04. 07:34:00 34.19N 25.09E (Crete) mb=4.2
KLRB
HAID

SUCH

16.04. 08:31:03 31.N 140.E (Japan) mb=4.5
SUCH

16.04. 21:16:31 1B.S 27.E (Simbabwe) mb=5.2
KLRB
HAID
BUCH

16.04. 21:24:32 52.N 175.W (Aleuten) mb=4.2

HAID

16.04. 22:47:17 31.N 49.E (Iran) mb=4.2

SUCH

17.04. 02:50:38 17.5S 72.4W (Coast of Peru) mb=5.1
HAlO

17.04. 03:23:04 20.99S 178,32W (Fiji Islands) mb=4.8

KLRB
HAID

BUCH

17.04. 05:47:58 33.N 48.E (Iran) mb=4.1

BUCH

17.04. 039:49:44 39.2N 143.5E (Japan) mb=4.9

SUCH

17.04. 09:54:28 39.N 143.5E (Japan) mb=4.7
SUCH
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17.04. 20:42:56 51.7N 17.8E (Poland) mI=3.

BUCH
KLRB
HAID

18.04. 00:16:40 45.N 152.E (Kuril Islands) mb=4.5

BUCH

18.04. (09:15) - -

BUCH
HAID
KLRB

18.04. (11:06) ............ ......

BUCH
HAID
KLRB

18.04. (12:17)

HAID

KLRB
BUCH

18.04. (12:41)

BUCH
KLRB
HAID

18.04. 17:13:30 24.9S 177.4W (Fiji Islands) mb=5.1

OUCH
HAID

18.04. 18:35:08 46.02N 12.25E (Northern Italy) mi=3.8

KLRB
HAID
SUCH

18.04. 19:25:43 34.N 72.E (Pakistan, mD=:.9

BUCH

18.04. 20:37:24 44.N 154.E (Kuril Islands) mb=4.4

BUCH

18.04. 22:00:21 34.83N 25.SIE (Crete) ub4.3

KLRB
MAID

19.04. (01:19)

HAID
KLRB
EUCH

19.04. 01:56:41 44.N 142.E (Japan) mb=4.9

BUCH
KLRB
HAID

19.04. 05:54:01 19.N 141.E (Mariana Islancs) mb=5.5

BUCH
MAID -48-



19.04. (09:29)-- - - - -- - - -

HAID
KLRB
BUCH

SUCH
HAlD
KLRB

19.)4. (11:05)

HA ID

KLP9
SUCH

19.04. (12:02)

HAID

B U C H
KLRB

19.04. (15:00)

BUCH
HAID

KLRB

19.04. 19:10:52 5.N 127.E (Talaud Islands)

KLRB

19.04. 20:48:54 2.ON 127.3E (Molucca Passage) mb=5.7

KLRB

19.04. 20:56:24 34.20N 104.38E (China) mb=5.3

KLRB
BUCH

19.04. 22:04:50 54.7N 152.W (Alaska) mb=5.1

BUCH
HAID

KLRB

20.04. 03:5,):10 35.4N 39.4E (Iran) mb=5.7

KLRB

MAiD
BUCH

20.04. 04:25:36 0.95N 30.24W (Mid-Atlantic) mb-5,7

BUCH
KLRB
HAID

20.04. 06:40:50 29.N 83.E (Bengalen) mbu5.3

BUCH
HAID

20.04. 08:03:11 16.7S 177.24W (Fiji Islands) mb-5.O

BUCH
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20.04. (08:50) - -

HAID
KLRB
BUCH

20.04. (09:25) - -

KLRB
BUCH
HAID

20.04. (09:59) ------------ (Taiwan)

KLRB
BUCH
HAID

20.04. 10:27:29 26.N 131.E (Ryukyu Islands) mb=5.l
BUCH
HAID
KLRB

20.04. 10:27:43 28.17N 130.OE (Ryukyu I-Iands) mb=5.2
SUCH

20.04. (11:42)
HAID
KLRB

BUCH

20.04. 18:15:43 49.19N 6.87E (SermanySaarland)

KLRB

21.04. 10:01:51 39.17N 44.16E (Central USSR) mb=4.6
SUCH

21.04. (11:44)
SUCH

KLRB

HAID

21.04. (12:45) m1=3.5
SUCH

HAID

21.04. 18:28:01 43.9N 149.9E (North Pacific) mb=5.3
HAID
BUCH

22.04. 01:54:25 32.N 48.E (Iran) mb=4.7
HAID

22.,4. (07:53)

KLRB
SUCH

221.04. ()9:32)
SUCH

HAID
K L RB
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22.04. (10:01) - -

SUCH
HAID
KLRB

22. 04. (11:05- - -

SUCH
HAID
H RB

27.0(4. ( 12: ' ------ ---)

HAID

24.04. 10:10:35 38.88N 20.52E (Mediterranean Sea) mb=4.2

HAID
KLRB

24.04. 16:48:06 O.N 31.W (Mid-Atlantic Ridge) mb=4.5
KLRB

24.04. 20:03:22 22.3N 122.4E (Taiwan) mb=5.7
HAID
KLRB
SUCH

24.04. 20:49:36 40.85N 28.24E(Turkey) mb=4.5
HAID
KLRB

OUCH

25.04. 00:41:56 51.49N 15.99E(Poland) ml=3.6
HATD
KLRB

25.04. 01:18:54 33.S 177.E (Fiji Islands) mb=4.6
HAID

KL RB
BUCH

25.04. (07:52)

HAID
SUCH

25.04. 10:10:31 78.0S 158.E (Solomon Islands) mb=6.0
KLRB

HAID
SUCH

25.04. (10:46)

HAID
KLRB
SUCH

25.04. (11:17-

SUCH

HAID
K L RB
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25.04. (12:29) -

HAID
KLRB

BUCH

25.04. 12:59:13 1.7N 126.5E (Mclucca Passage) mb=5.1
HAID

25.04. (13:33)

HAID

KLRB
BUCH

25.04. 16:13:50 22.N 66.E (Pakistan) mb=4.0

KLRB

25.04. 17:40:02 36.N 72.E (Afghanistan) mb=4.7

KLRB

25.04. 18:53:39 8.0S 159.OE (Solomon Islands) mb=4.6

KLRB

25.04. 20:11:00 72.0N 10.OE (Greenland) mb=4.7

HAID

26.04. 00:43:43 54.OS 33.0W (South Georgia) mb=5.2

HAID

26.04. 00:53:45 42.34N 16.59E(Adriatic Sea) mb=5.3

KLRB

HAID

26.04. 01:42:55 22.ON 107.0W (Coast of Mexico) mb=5.3
KLRB

26.04. 02:31:29 42.32N 16.5E (Adriatic Sea) mi=3.B
KLRB

26.04. 03:49:43 33.0S 180.0W (Kermadec Islands) mb=4.1
KLRB

26.04. (07:53)

KLRB
HAID
BUCH

26.0d. (08:25)

HAID

KLRB
BUCH

26.04. (10:06) ------------ (Pland)

HAID
KLRB

BUCH

26.04. 15:57:54 51.27N 15.97E(Poland)

HAID

BUCH
-52-



26.04. 19:17:58 42.22N 16.56E(Meditrranean Sea) mb=3.8

KLRB
HAID

27.04. 00:52:07 55.56N 4.71E(North Sea)

HAID

27.04. (07:53)

KLRB
HAID
SUCH

27.04. (09:57)

BUCH
HAlO
KLRB

27.04. (10:06)

HAlO
BUCH
KLRB

27.04. 15:29:37 B.ON 92.0W (Cent. America) mb=4.3

HAID

28.04. 10:18:51 78.52N 7.35E(Greenland) mb=4.6

BUCH
HAID

28.04. 21:02:40 41.ON 146.OE (Japan) mb=4.3

HAlO

28.04. 21:22:27 48.94N 18.36E(CSSR) mb=3.3

HAID
SUCH

28.04. 22:40:37 25.0S 179.OE (Fiji Islands) mb=4.2

SUCH
HAID

28.04. 22:41:08 IB.OS 178.5W (Fiji Islands) mb=5.3

SUCH

29.04. 04:37:47 51.44N 16.0E (Poland) ml=3.7

HAID

29.04. 07:36:06 34.0S 174.0E (Kermadec Islands) mb=4.7

SUCH

30.04. 06:50:02 21.OS 171.0E (Loyalty Islands) ab=4.9

SUCH

HAID

30.04. 13:25:05 51.75N 16.16E(Poland) ab=3.4

OUCH
HAID

30.04. 16:32:56 51.54N 16.06E(Poland) el=3.3

HAID
SUCH -53-



30.04. 19:46:26 32.05 175.0W (Fiji Islands) m=.
BUCH
MAID

01.05. 02:58,01 44.63N 10.34E(Northern Italy) ml=:.4
MAID

01.05. 05:41:22 24.OS 170.OE (Loyalty Islands) mb=4.1
MAID

01.05. 10:06:52 51.7N 162.4E (Kuril Islands) mbz5.6
SUCH
HAID

01.05. 15:21:27 27.OS 171.OE (Santa Cruz) mb=5.4
MAID
SUCH

01.05. 15:42:38 47.ON 173.0W (Aleutian Islands) mb=3.9
MAID

01.05. 16:01:16 51.67N 16.40E(Poland) mlzZ.5
SUCH

01.05. 19:30:49 49.ON 156.OE (Kuril Islands) mb=3.7
MAID

02.05. 02:13:46 41.ON 80.OE (China) =,.
MAID

02.05. 12:27t58 44.1N 10.8E (Northern Italy) ml=Z.7
SUCH

03.05. 07:31:34 1.OS 96.OE (Sumatera) mb=4.5
MAID
SUCH

03.05. 08:41:31 43.63N 47.59E(Eastern Caucasus) mb=4.6
MAID

03. 05. 08:53:44 32.27N 49.92E(Western Iran) mb=4.8
SUCH

03.05. 09:15:29 42.47N 47.56E(Eastern Caucasus) mbz5.1
MAID
BUCH

03.05. 10:07:36 39.ON 46.OE (Iran-USSR) m,42
HA!D

03.05. 10:35:07 18.ON 116.OE (South China) mb=4.')
OUCH

03.0(5. 20':27:55 41.0N 150.'E (Kuc-il Islands) mbS,.5
SUCH
MAID

03.05. 23:22:09 18.OS 175.OE (Loyalty Islands) b56
SUCH
MAID -54-



04. 05. 00: 57: 07 50. ON 79.0E (Semipalatinsk) mb=6.1
Ht4I D
BUCH

04.05. 02-:53:24 26.06 179.OW (South of Fiji) mb=3.5
&;'j. H
HAID

04. ('5. 07:2"1:37 29.OS 179.OW (Yermadec Islands) mb=4.2

HA ID

j04.. 7 V: I 519 i7.2S 179.4W (Fiji Islands) mb=4,7

HAID

0 5 . .5 . o :C3 2 1 2.76 140.OE (Western Irian) mb=5.3

00 5. 06:0 : 2 1 2 .76S 140.6E (Western Ir~an) mb=5.3
SUJCH
HA I

05.05. 0)Z:5ei0:-2 3 45.ON 151.OE (Kuril Islands) mb=4.5
BUCH
HAID

05.0i5. 10:04:18 26.OS 116.0W (Easter Island) mb=5.6

HAID

05 . ) 5. 20:46:07 51.5N 16. 08E (Pol and) al 3. 9

HAlO

0)5. 05, 20:51:08 7.OS 98.OE (Sumatera) mb=5.0
HAID
BUCH

0 5. 05. 22:32:52 22.06 123.0W (Easter Island) mb=4.9
BUCH

05.05. 23:34:57 55.06 140.OE (Macquarie Islands) mb=4.4
H AI D

06.05. 05:47:46 21.07S 173.9W (Tonga Islands) mb=5.2
SUCH

06.05. 09:23:33 12.6N 94.2E (Nicobar Islands) ab=5.3
HAlO
SUCH

0)6. 1'5. 09,31:04 17.ON 91.0W (Bay of Bengalen) mbin4.3
HAIO

06. 05. 12:18:5s) 36.94N 29.6SE(Turkey) Tb=4.4
E''JCH
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06.05. 14:46:21 12.ON 83.0W (Nicaragua) mb=5.7

BUCH

06.05. 16:34:45 5.OS 73.0W (Peru-Brazil) mb=5.6

BUCH

07.05. 00:54:18 45.7N 151.8E (Kuril Islands) ab=5.5

BUCH

07.05. 00:57:17 45.7N 151.8E (Kuril Islands) mb=5.4

BUCH

07.05. 01:22:20) 45.7N 151.8E (Kuril Islands) mb=5.4

BUCH

07.05. 01:30:20 35.OS 178.OW (New Zealand) mb=4.4

BUCH

11.05. 16:59:59 22.OS 139.0W (Mururoa) b=4.7

BUCH
HAID

11.05. 18:57:29 O.ON 121.OE (Alaska) mb=4.8

BUCH

11.05. 19:55:59 21.OS 179.0W (Fiji Islands) mb=5.0

BUCH

11.05. 20:47:45 12.ON 120.OE (Philippine Isands) m=4.8

BUCH

11.05. 23:03:54 11.ON 89.OE (Bay of Bengal) Mb3.9

BUCH

11.05. (23:34)

BUCH

12.05. 02:42:35 56.ON 161.0W (Alaska) mb=4.B

BUCH

12.05. 02:45:49 2M.ON 88.OE (Tibet) M03.8

BUCH

12.05. 12:56:23 32.ON 77.OE (Northern India) mb=4.2

HAID

12.05. 13:14:34 32.OS 177.0W (Kermadec Islands) 103.8

HAID

13.05. 04:44:39 15.35S 175.02W(Tonga Islands) b=5.7

HAID

13.05. 14:28:46 9.ON 31.OW (North Atlantic) b4.2

HA:D

14.05. 01:13:26 50.38N 18.88EPoland)
HAID

BUCH
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14. 05. 11:11:35 48.ON 155.0E (Kuril Islands) mb=4.3

BUCH
HAID

14.05. 15:33:07 24.0S 168.OE (New Caledonia) mb=4.5

BUG H

14.05. (19:5) 51.6N 16.7E (Poland) m1=3.3

HAID
BUCH

!5.05. 08:21:36 40.ON 150.OE (North Pacific) ,b=5.7

BUCH

HAID

16.C.5. 13:53:14 44.ON 155.OE (North Pacific) mb= 4 .3

BUCH

16.05. 23:07:49 14.0S 164.OE (Vanuatu Islands) mb=5.7

BUCH

HAID

17.05. 02:45:07 19.ON 88.0W (Yucatan Penins.) mb=4.7

HA[O

12.05. 03:58:47 26.09 129.0W (South of Fiji) mb=3.9

SUCH

HAID

18.05. 05:17:43 39.ON 22.OE (Greece) eb=5.5

HAID

BUCH

12.05. 05:40:18 16.ON 42.0W (North Atlantic) mb=5.4

BUCH
HAID

1a.05. 05:44:44 13.54N 44.87W(North Atlantic) mb=5.2

BUCH
HAID

18.05. 06:13:42 52.ON 176.OE (Aleuten) mb=5.4

SUCH

HAID

Ia.05. 07:59:49 45.ON 140.0E (Eastcoast USSR) mb=4.9

HAID

BUCH

18.05. (0:,)0)

SUCH

HAID

1;.05. 03:22:29 20.0S 180.OE (riji Islands) mb=5.2

HAID

19.05. 13:.2:33 34.0S 174.0W (S. of Kermadec I.) mb=4.0

BUCH

20.,5. 03:19:47 17.OS 72.0W (Peru) mb=4.8

HAID -57-



20.05. 09:17:26 15.175 173.95W(Tonga islands) mb= .
HAID

20.05. 14:59:47 16.ON 36.0W (Mid Atlantic) mb=5.9

BUCH
HAID

21.05. 00:08:22 5.06 95.OE (Sumtera) mb=4.8
HAID

21.05. (15:24)
HAID

21.05. 15:16:19 4.ON 27.0W (North Atlantic) mb=5.4
BUCH

21.05. 15:16:21 20.24S 173.68W (Tonga Islands) mb=5.2
HAID

22.05. 03:44:16 38.37N 20.52E(Greece) mt=5.0
HAID
BUCH

22.05. 09:39:55 53.6N 163.9W (Unimak Islands) mb=5.7
BUCH
HAID

22.05. 12:51:24 24.3N 51.0W (North Atlantic) mb=4.5
HAID

BUCH

22.05. 19:17:57 58.ON 150.0W (Golf of Alaska) ab=4.7
BUCH
HAID

23.05. 07:45:17 32.06 180.OE (Kermadec Islands) nb=3.6
BUCH
HAID

23.05. 16:39:01 37.OS 175.OE (New Zealand) mb=4.'

BUCH
HAID

23.05. 18:50:54 51.4N 160.9E (Kamchatka) ib=4.9
BUCH

23.05. 22:54:33 13.06 141.0E (Queenaland) ib=4.7
BUCH

HAID

24. 5. 4, : ,, 25.0 €  !74.'W (S. of Tonga I.) mb=3.B
BUCH

24.05. 19:30:32 5'.14N 15.96E'Poland)

HAID

24.05. 21:39:59 19.96S 168.65E(Vanuatu Islands) mb=5.Q
HAIl
BUCH
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24.05. 22:27:51 20.5S 168.7E (Loyalty Islands) mb=4.4

HAID
BUCH

25.05. 10:11:10 37.ON 22.OE (Southern Greece) mb=3.8
HAID

25.05. 13:33:36 31.ON 124.OE (East of China) mb=4.5

BUCH

25.05. 14:05:17 50.6N 173.4W (Aleuten) mb=6.0

HAID

25.05. 17:01:00 22.OS 139.0W (Mururoa) mb=5.1

BUCH
HAiD

25.05. 18:22:35 46.0N 82.0E (China) mb=5.0

HAID

BUCH

26.05. 10:04:32 2.06 102.OE (Sumatera) mb=4.7

BUCH
HAID

26.05. (17:02) ------------ (Poland) mi=3.2

HAID
BUCH

26.05. 18:55:25 51.47N 16.17E(Poland) .1=3.9

HAID

BUCH

26.05. 19:01:26 47.ON 129.0W (Vancouver Islands) mb=5.1
BUCH
HAID

27.05. (01:41)

BUCH
HAID

27.05. 02:44:22 25.03S 177.OW(Fiji Islands) mb=5.2
HAID

27.05. 14:18:38 44.13N 26.60E (Yugoslavia) mb=4.4

BUCH

28.05. 07:57:39 20.45S 178.94W (Fiji Islands) mb=4.7

BUCH
GRLB
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28.05. 10:06:04 51.42N 16.32E(Poland,Lubin) mb=3.6

BUCH
GRLB

28.05. 10:24:38 31.9S 111.37W(Easter Islands) mb=5.1
GRLS

28.05. 16:26:46 26.OS 180.OW (Fiji) mb=4.8
BUCH
GRLB
GRFB5

28.05. 19:42:06 7.ON 95.OE (Nicobar Islands) mb=4.2
GRLB

29.05. 06:24:22 16.8S 172.5W (Samoa Islands) ab=5.2

GRLB
BUCH

29.05. (23:3B)

GRLB

30.05. 00:26:13 28.78N 51.21E(South of Iran) mb=4.4

BUCH

30.05 (10:21)

GRF85
BUCH
GRLB

30.05. 10:45:20 38.ON 139.0E (Japan) mb=5.1

BUCH

30.05. 16:47:03 40.29N 25.93E(North Aegaeis) mb=3.9

BUCH

30.05. 18:00:55 33.ON 89.OE (Tibet) mb=4.7

8RLB
BUCH
GRFB5

30.05. 19:36:48 43.14N 13.96E(Italy)
GRFB5
GRLB

30.05. 21:11:13 9.0S 124.0E (Banda Sea) mb=7.

GRLB
BUCH

GRFB5

30.05. 21:22:14 31.7S 69.1W (Prov.Argentina) mb=5.9

BUCH

31.05. (!i:45)

GRLB
BUCH

GRFB5
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31.05. 14:20:32 20.2S 168.5E (Loyalty Islands) mb 4.8
BUCH
GRLB
GRFB5

31.05. 18:51:36 20.5S 176.0W (Tonga Islands) mbz5.2
BUCH
GRFB5

GPLB

01. 06. 00:t,:3 50.9N 14.8E (Czechoslovakia)
GRLB

01.06. 06:31:22 66.9W 33.ON (South Bolivia)
BUCH

01.06. 07:41:16 71.5W 33.ON (Chile) mb=5.0
GRLB
SUCH

01.06. 16:55:28 32.9S 72.1W (West Chile)

BUCH

02.06. 09:47:14 45.BN 27.3E (Romania)
BUCH

02.06. 11:58:49 36.6S 179.1E (New Zealand) mb=5.5
BUCH
GRLB

02.06. 13:00:00 37.2N 116.4W (Nevada Test Site) mb=5.4
BUCH
GRLB

02.06. 13:31:24 18.3S 174.6W (Tonqa Islands) mb=5.0
BUCH

02.06. 13:48:21 52.4N 170.6W (Aleutian) mb=4.8
GRLB

03.06. 01:13:47 19.BS 177.8W (Fiji Islands) mb=4.8
BUCH
GRLB
SONN

03.06. 05:49:59 36.5N 71.5E (Afghanistan Border) mb=5.0
SONN
GPLB
BUCH

03.06. (10:18) ------------ (CSSR,Bruenn)
SUCH

GRLB
SONI I

03., tl0:30) ------------ (CSSR,Pilsen)
GRLB
BUCH
SONN -61-



03.06. 15:39:23 53.1N 170.3W (Aleutian) mb=5.1
BUCH

GRLB
SONN

03. 06. 18:26:07 36.2N 70.6E (Hindukush Region) mb=4.9
SONN
GRLB
BUCH

03.06. 23:27:34 45.0S 167.5E (New Zealand) mb=6.0
SONN

GRLB
BUCH

04.06. 03:09:00 36.9N 45.2E (Northwestern Iran) mb=4.8
SONN
GRLB

BUCH

04.06. 07:24:21 55.8N 113.0E (East of Lake Baikal) mb=4.7
BUCH

04.06. (11:06)

BUCH
GRLB
SONN

04.06. 14:31:16 24.BN 126.7E (Ryukyu Islands) mb=4.5
GRLB
SONN

05.06. 1:41:33 21.5S 178.3W iFiji Islands) mb=5.0
BUCH
GRLB
SONN

05.06. 08:19:05 49.1N 128.2W (Washington) mb=4.7
GRLB
SONN

05.0J6. 08:56:13 39.4N 142.2E (Japan, Honshu) mb=4.8
BUCH

05. 06. (1):32)

GRLB
BUCH
SONN

05.06. 18:22:49 15.4S 167.6E (Vanuatu Islands) mb=5.9
GRLB
BUCH
SONN

05.06. 18:26:58 27.9N 33.8E (Egypt) mb=4.3
SONN
6RLB

05.06. 21:42:53 32.OS 177.0W (Kereadec Islands) mb=3.B
GRLB
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05.06. 21:4t:56 25.6N 142.6E (Vocano Islands) mb=4.9

06.06. 05:33:37 27.ON 56.OE (Iran) mb=4.0

GRLB

06.06. 05:57:41 38.3N 20.4E (Greece) mb=4.8

GRL ;

06.06. 08:42:02 29.9N 51.1E (IraniIrak) mb=4.9

GRL3
S UCH

06.06. v9:55:21 53.3N 35.2W (North Atlantic) mb=4.8

GRLB
SONN

G.06. ::43:51 20.3S 173.8W (Tonga Islands) mb=5.1

GRLB

06.16. (11:09)

SUCH
GRLB
SO,*N

06.06. 13:22,02 38.3N 20.5E (Greece) mb=3.8

SUCH
GRLB

SO NN

06.06. 15:01:26 59.1N 137.8W (Alaska) mb=5.0

BUC 11

0 .Ot. 17:28:45 29.ON 94.8E (China) mb=4.7

GRLB

SO0 N N

06.) 6. (19:16)

BUI-H

SO NN

07.06. (07:53)

SONN

GRLB

B IJ 1 H

07.06b. (08:55)

GPLB
B ONN

DUCH

07.06. (09:2) ............ ......

GPL3
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07.06. (11:06)

SUCH
GRLB
SONN

07.06. (11:34)

SUCH

SONN

07.06. 11:46:34 44.4N 11.0E (Northern Italy) mb=3.2
SUCH

,17.06. (12:46)

SUCH
GRLB
SONN

07.06. 14:25:28 7.2S 120.5E (Banda Sea) ,nb=-f. I

SUCH

08.06. 02:15:54 38.ON 81.OE (China) rb=4.)

GRLB

08.06. (07:01)

SUCH
GRLB

SON N

08.06. (09:07)

SUCH

GRLB
SONN

08.O . (09:13)

SUCH
SRLB
BONN

08.06. (10:11)

GRLB
SONN
SUCH

08.06. (1): 17)

GPL9
SONN

08.06. (1):47)

SUCH
GRLB

09.06. 01):09:5; 28. , :6.8E (S:uthern Iran) 5.

S 0; 1 "

09.)6. 62:18:25 32.2N 29.OE (E.tMediterranean Sea) mb=4.7

SONN
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09.06. 10:13:34 39.0N 96.OE (China) mb=3.B

SONN

09.06. 14:56:23 15.ON 98.5W (Mexico) mb=4.6
SONN

09.06. 21:56:08 5Z.5N 35.4W (Noth Atlantic Ridge) mb=4.6
SON N

1 0. :10:21 12.7S 166.SE (Santa Cruz Islands) mb=5.7
BUCH

10.06. 05:06:47 13.9N 51.7E (Golf of Aden) mb=4.7
BUCH

10.06. (10:37) ------------ (Germany,Erzgebirge)
BUCH

GRLB
SO N N

0. )6. 10:43:07 6.BS 131.1E (Tanimber Islands)

SUCH
GRLB
SONN

10.0O. 11:31:52 6.9S 72.2E (Chagos Archipelago) mb=5.5

SUCH
SO0 N N
GRLB

10.06. 14:15:52 4.9S 151.8E (New Britain Region)

SONN
GRLB
SUCH

10.06. (14:37)

SONN

GRLB
S U C H

i0.06. 21:11:16 39.2N 71.5E (Tajii. SSR) mb=4.8

GRL9
SUCH

11.66. 00:47:15 5i.3N 16.OE (Poland,Lubin) ml=-.1

SUCH
GRLB

11.06. 02:50:02 5.9S 131.2E (New Britain) mb=5.2

SUCH
GPLB

14.06. 04:45:55 6.1s 151.3E (New BriLain) Tib=4.8

SUCH

11.O . 12:17:28 16.05 180.0W (Tonga Islands) mb=5.9

SRLS
SO NN
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11.06. 19:31:00 18.5S 175.6W (Tonga Islands) mb:t.1

SUCH
6RLB
SONN

11.06. 22:44:46 45.9N 6.8E (Northern Italy) ml=3.2
SONN
GRLB

12.06. 00:47:21 44.7N 149.6E (Kuril Islands) mb=4.8
GRLB

SUCH

12,06. 01:03:55 51.4N 169.0W (Aleutian Islands) mb=4.9

GRLB

12.06. 03:09:44 33.4N 138.2E (Japan,Honshu) mb=4.6

SUCH
SRLB
SONN

i2.06. 04:17:57 46.2N 16.5E (Yugoslavia) ml=3.6
SONN
GRLB
SUCH

12.06. 07:18:47 3B.3N 55.3E (Iran) mb=5.5

GRLB
SUCH

12.06. (08:03)

SONN
GRLB
SUCH

12.06. (08:27)

SUCH
GRLP
SONN

12.06. 08:56:14 34.7N 24.3E (Crete) mt=4.0
SONN
GRLB

SUCH

12.06. 13:23:31 10.7S 156.1E (Santa Cruz) mb=4.9

S U CH

12.06. 13:35:12 10.7S 156.IE (Santa Cruz) 7o=5.r

SUCH
GRLB

12.,"6. 13:39:40 10.S 15o.2E (Santa Cru:i mo 5 7
G RL3
SON N

12.0 6. 15:38:25 74.9N 96.1W (Queen El1 :;beth Isl.1 mb=4.5

-UC6
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12.06. 20:09:59 46.4N 12.6E (North Italy) ad=3.8

SONN
GPLB

12.06. 21:08:36 19.9S 176.5W (Fiji Islands) mb=4.7

GRLB
SONN

12.6. (12:01) ---------------- (Kattowice)

GRLB

1-.06. (12:01) -- ------------- (PaoIand) mIz3.2

GPLB
SUCH

13.06. 21:31:49 28.4N 56.7E (Iran) mb= 4 .7

SO NN
GRLB
SUCH

14.06. 02:27:06 50.ON 79.9E (Kasachstan USSR) mb=4.9

GPLB

SONN
BUCH

14.06. 07:43:45 24.7N 140.9E (Volcano Islands) mb=4.5

GRLB

15.06. 1?:15:S 3.4S 102.1E (Sumatera) mb=5.0

D F. K R:

16.06. 08:08:49 51.6N 16.1E (Poland)

SONN

16.06. (09:05) ------------ (Germany,Bayr. Wald)

DRKR
G3RLB

SONN

16.06. 09:02:30 7.ON 94.OE (Nicobar Islands) mb=4.0

GRLB
SO 4NN

16.06. (09:21)

SONN
DR K R
GRLB

16.06. (10:44) -- =2.4

DRFR
GPLB
SONN

16.66. (17:34) ------------- (Mururoa)

DRKP
GPLB

16.10 . 17:55:56 49.1N 6.9E tFrance) ml=2.5

r,-RLB
SON N



17.06. (08: 00) --- - - - - - - -- - -

DR KR
GRLB
SONN

17.06. (06: 20) - ----- ---- ----

DR KR
GRLB
SON N

17.06. (09:00)-- - - - - - - - --- - -
DRKR
GRLB
SON N

17.06. (09:11) - - - - - - - - -- - -

DRKR
GRLB
SON N

17.06. (09:58) - - - - - - - - -- - -

DRKR
GRLB
SON NN

17.06. (11:05) - - - - - - - - -- - -

DR KR
GPLB
SONN

17.06. (11:26)------------------(DDR,Falkenstein) ---

DRKR
6RLB
SGNN

17.06. 13:30:45 42.9N 77.5E (Kasachstan USSR) mb=5.3
GRL9
SON N
D R KR

17.06. (14:26) - - - - - - - - -- - -

SGNIN
GRLB
D R K R

17.06. (14:45) - - - - - - - - -- - -

SON N
GRLE4
DR KR

18.06. (10:55)------------------(CSSR,Pilzen' ---

DR KR
GRLBi
S ON N

18. 06. (11:05)------------------ tC53R,Cheb) ---

D R V R
GRLB
SON N
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18.06. (11:26) - -

GRLB
SONN
DPKR

18.06. 11:38:55 51.4N 16.3E (Poland) mb=3.8
GRLB
BONN

DRKR

18.66. 16:19:47 53.9N 65.IE (Central USSR) mb=5.0

GRLB
DRKR

18.06. 18:42:03 13.6N 91.1W (Coast of Guatemala) mb=5.2
DRKR

18.06. 20:12:27 IZ.bN 91.2W (Coast of Guatemala) mb=5.O
DRKR

18.06. (22:39)

SONN

DRKR
GRLB

18.06. 22:49:42 26.9N 110.9W (Golf of California) mb=5.8
DRKR
GRLB
SONN

18.06. (23:05)

DRKR

GRLB
SONN

19.06. (10:27) ------------ (CSSR,Sokolov)

DRKR

GRLB
SONN

19.06. (13:23)

GRLB
DRKR
SONN

19.06. 13:05:05 I.2S 177.9W (Fiji Islands) mb=5.2
GrLB
DRKR
SONN

19.06. (10:27)

SONN

19.06. 20:19:53 12.3N 121.IE (Philippine) .b=5.7
GRLB

SON N
DRKR

-69-



19.06. 20:24:13 12.1N 121.1E (Philippine) mb=5.2
DRKR

20.06. (07:33)------------------(Austria,St. Poelten) ---

GRL8
DRKR
SUNN

20.06. 07:51:23 43.9N 149.1E (Kuril Islands) mb=4.8
GRLB
SON N
DR KR

20.06. (09:03)------------------(Gersany,Regensburg) ---

SONN
o RK R
GRLB

20.06. (09:30)------------------(CSSR,Brunn) ---

GRLB
SONN
OR KR

20.06. (09:57) - - - - - - - - -- - -

GRLB
SONN
DRKR

20.06. (10:19)------------------(CSSR,flost) ---

DRKrR
GRLB
SONN

2M~6. 11:54:55 51.2N 15.9E (Poland,Lubin) ml=3.5
DRKR
GRLB
SONN

20.06. 16:45:29 U1.ON 69.2W (Venezuela) mb=4.6
GRLB

20.06. (20:35) - - - - - - - - -- - -

GRLB
DRKR
SO NN

21.06. 0b:26:16 2408N 45.8W (North Atlantic) rb=5.9
DRKR
GRLB
SON N

21.06. (09:00)------------------(CSSP,Budejoice) ---

GRLB
SOUNN
DRKR

21.0)6. (00M))-----------------(iermany.Gmuend) ---

SONN
GRLB

DRKR -70-



21.06. (09:57) - (CSSR,Budejoice)

GRLB
S ON N
0F KR

21.06. (10:52)

DR KR
GRLB
SO rd N

21.06. (16:11) ------------ (Germany,Munich)
DR F R

SONN
G RL B

21.00. 16:02:55 3.7S 152.3E (New Britain) mb=4.4
GRLB

21.06. 21:22:43 19.1S 169.1E (Vanuatu Islands) mb=5.1

DR KR

21.06. 21:38:54 44.6N 148.9E (Kuril Islands) mb=5.6

GRLB
SO NI
DR KR

21.06. 21:39:09 33.ON 54.OE (Iran) mb:4.1

BONN
GRLB
DRKR

22.06. Ot:1137 50.9N 19.4E (Poland) ml=3.0

GPLB

SONN
DPKR

22.06. 01:52:34 41.1N 16.2E (South Italy) md=3.0
SONN

GRLB
DRKR

22.06. (07:53) ------------- (AustriaSt. Poelten)

BOjNN

GPLB
DRKR

22.06 (09:13)
DRKR

GRLB
SONN

22.06. (09: 1 )

GRLB
BONN

22.06. 1 :19) ............

-ONN
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22.06. (10:31)

SONN
GRLB
DRKR

22.06. (13:13) -

DRKR
GRLB
SONN

22.06. 21:53:09 15.2S 168.2E (Vanuatu Islands) mb=5.4

DRKR

22.06. 22:39:52 27.9N 139.8E (Bonin Islands Region) mb=4.7

DRKR

23.06. 01:31:56 30.8N 50.OE (Iran) mb=4.5

DRKR

23.06. 05:59:35 15.1S 178.5W (Fiji Islands) mb=4.7

DRKR

23.06. (14:00)

DRKR
GRLB
SONN

23.06. (14:37)

DRKR

6RLB
SO NN

23.06. (14:58)

DRKR
GRLB
SONN

23.06. (15:04)

SONN
DRKR
GRLB

23.06. (15:19)

G RLB

SONN
DRKR

23.06. 15:39:32 39.0N 30.2E (Turkey) rob=3.7

DR KR
SONN
SRLB

23.06. 17:30-58 2i.9S !,9.0W (Mururoa) mb=5.
DRKR

GRLDi
SONN
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24.06. 02:06:22 MA.N 121.OE (Philippin Islands) mb=5.3

G RL 8
SONN
DR KR

24.06. 05:57:50) 5.7S 145.3E (New Guinea)' mb=5.4

GPL9
SON N

24.06. (08:21) - - - - - - - - -- - -

SO NN
GRLB
DR KR

24.06. (09:02) - - - - - - - - -- - -

DR KR
GRLB
SONN

24.06. 08:57z54 10.2N 60.6E (Trinidad) b=6.0

OR KR
GRLB
SONN

24.06. (09:25) - - - - - - - - -- - -

DF:KR
GRLB
S ON N

24.06. f10:00) - - - - - - - - -- - -

DR KR
GPL3
SONN

24.0i. (10:35) - - - - - - - - -- - -

SO NN
SPL3
DR KR

24.06. 10:30:30 6.9N 73.0W (Northern Colombia) mb:4.5

DRKR

24.0. (11:07) - - - - - - - - -- - -

DR KR
GRLB
SONN

24.0o. (11:15)------------------(CSSR,Praha) ---

GRLB
DR KR
SON N

24.06. 12:25:40 6.3S 148.9E (South of Tasmania) mb=5.4

GRLB

24.06. 12:56:48 34.45 177.9E (Kermadec Islands) mb=5.7

GRLB
SON11N
DRY P
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24.06. (15:58) - (Germany,Regensburg) -

DRKR
SONN

GRLB

24.06. 22:06:51 37.2 137.8E (Japan,Honshu) mb=4.6

GRLB
S0NN
DRKR

25.06. 06:24:23 33.4S 179.3W (Kermadec Islands) mb=5.6
GRLB
SONN
DRKR

25.06. (06:49) ------------ (Germany,Weiden)

SONN
DRKR

GRLB

25.06. (09:50)

DRKR
GRLB
SONN

25.06. (11:05)

DRKR
GRLB
SONN

25.06. (11:24) ------------ (Germany,Nuernberg)

DRKR
GRLB
SONN

25.06. 16:15:36 38.4N 43.1E (Iran) mb=5.3
BONN

GRLB
DRKR

25.06. 18:20:46 40.3N 63.9E (UZBESSR) mb=4.4

GRLB

26.06. 04:18:31 31.3N 64.8W (North Atlantic) mb=5.1

DRKR
GRLB
SONN

26.06. 06:01:28 25.OS 177.0W (Fiji Islands) mo=3.6

GRLB

SONN
ORKR

26.0)6. (07:05)

DRKR

GRLB

SONN
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26.06. 07:03:23 10.2N 60.6W (North Atlantic) mb=5.0

DRKR
GP.LB
SONN

2.06 . 09:22:58 46.3N 144.1E (Okhotsk) mb=5.2
r3RLB
SO N

DRP K, R

26.06. (I 1:0 6) ------------ (CSSR,Sokolov)

DRKR
GRLc
SONN

26.06. (11:24)

DRKR
GRLB
SO IN N

26.06. (11:57)

DR K R

GRLB
SONN

27.06. 00:33:27 32.OS 180.0W (Kermadec Islands) mb=3.8

D R KR

GRLB
SONN

27.05. 06:07:51 20.2S 169.3E (Vanuatu Islands) mb=5.B

GRLB
SONN
DR KR

27.06. (66:30)

SONN

DRKR

27,06, (06:54)-

DR KR
GLML
SONN

27. )6. (07: 
53)

S ON N
GRLB
DRKR

27.06. ('3: 19)

ORWF

GRLS
BONN

SON N
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27.06. 09:23:1/ l .vb 1/i.iw wir is islanosj ','-).-

GRLB
SONN
DRKR

27.06. (10:19)

DRKR
GRLB
SONN

27.06. 12:(,8:21 20.8S 179.0W (Fiji Islands) mb=4.7

GRLB
SONN
DRKR

27.06. 13:54:11 17.7S 176.7W (Fiji Islands) mb=4.9

DRKR

27.06. (15:18)

DRKR
GRLB
SONN

27.06. 16:15:46 21.8S 179.2W (Fiji Islands) mb=5.4

DRKR
GRLB
SONN

27.06. 17:48:11 38.ON 11.OE (Sicily) mb=3.5

DRKR

27.06. (18:42)

GRLB
DRKR
SONN

27.06. 18:43:22 37.1N 121.9W (Central California) mb=4.8

DRKR

27.06. 21:36:59 45.ON 142.OE (Japan) mb=3.8

DR KR

28.06. 02:30:19 20.1N 95.OE (Burma) ab-4-i

GRLB
SONN

28.06. (08:56)

DRKR

GRLB
SONN

2 (- -:'?--

DR KP
GRL?

SONN~

28.0)6. (09:15)

DR 1:R
GRLS
SONN
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28.06. (0? -:.35)

GRLB8
DR K P
SONN

2G. 06. (09: 43)

SO N N
GRLB~

DRKR

28.06. (12:44)-

SONN
DRKR
GRLB

28.06. (13:07)

SONN
GRLB

DRKR

28.06. (14:31)
DR KjR

GRLB
SONN

28.06. 16:47:34 4.OS 99.0E (Sumatera) mb=5.3

GRL3
SONN
DRKR

28.06. 18:47:50 30.5N 70.9E (Pakistan) mb=4.7

GRLB
DR K R

28.06. 20:52:48 25.7N 95.7E (Burma/India Border) ab=4.3

GRLB

2 .( o. (21:43)

SONN
GRLB
DRKR

29.06. 02:31:56 40.3N 42.0E (Turkey) mb=4.1

SONN

GPLB
DR K R

2;.06. (16:31)

DRKR
SONN

GRLB

29.06. (Iq:59) 50.8N 10.4E (Germany,DDR Eisenach) m1=2.3

DR KR
SONN*
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Q 6 b. 21:4 :42 s .. UN 1j'1.(t) kastern aea at japan) hJ
SON N
GPLB
DR KR

29 .06. ( 2 1: 4 4)------------
GPL9
SONN
DRKR

30.06. (01:05) - - - - - - - - -- - -

SONN
6PRLB
DR KR

30.06. (07:41) - - - - - - - - -- - -

DR KR
GRLB
SONN

30.06. (09:01)------------------(Germany,Regensburg) ---

DR KR
KIBG
SONN

30.06. (10:.30)------------------(CSSR,Pilzen) ---

DRKR
KIBG
SON N

30.06. (11:04) - - - - - - - - -- - -

DRKR
K 1 8G
SON N

30.06. (11:39) - - - - - - - - -- - -

SO NN
K 196
DRKR

006. (16:44) - - - - - - - - -- - -

DR KR
STEi
I'.I B

0. 06. (IO: 43) - - - - - - - - -- - -

K 19 G
DR KR
STEI

01.07. 0)2: 67:00 16. 25 177.8W (Fiji1 Is) lds) it.b=5. J
DRKP

01.07, 0 2:c,5: 32 16.23 17'7.7W (Fiji Islands) ,
DR., p

01.07. 0'9: 30) - - - - - - - - -- - -

STE! -78-



C 1 7. (99:47) ------------ ------------

K. I -;G
D F.v KR

STE

STEI
0 R K R

0! 7. 12 5 0)-- --- -- --- -- ---- (CSSR ,Praha)------

oP: . R

07.07. 3:30: 7 3 .4N 140.8E (Japan,Honshu) rnb=4.9

02.07. 16:01:30 14.1-S 16~7.2E (Vanuatu Islands) mb='5. 9

D R K R

02.07. 10:54:53 26.ON 1-0-.5E (Ryukyu Islands) rnb~a.J
oP R

0-.07. 05:09:42 24.7S 179.3E (South of Fiji Isl.) mb=5.6
o R. K R

07.07. 08:19:18 22.ON 94.3E (Burma) mb=5.2
DRYKR

03.07. ( 1 ): 02)-- -- -- --- -- -- --- (CSSR,Most)------

K I B6

03.0. (0:24----------------(CSSR1Sokolov)

DK 2

07. 07 . (11 : 42)-- -- -- -- -- -- ---- (CSSR,Most)------
DR KR
S T E

KI &(
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03.07. (23:21 ) - - - - - - - - -- - -

STEI

03.07. 11: 43: 14 S. 9N 137.9E (West Caroline IsI.) m=.
DPKR

04.07. 08:26:36 33.05 178.OE (North of New Zealand) mb=4.6
DRKR
K I B
STEI

04.07. ('10:52)------------------(CSSR,Pilzen) ---

DRKR
K 188
STEI

04.07. (12:06) - - - - - - - - -- - -

DR KR
KIBG
STEI

04.07. (14:07) - - - - - - - - -- - -

DRKR
STEI
K19G

04.07. (14:21)------------------(Gerrany,Regensbura) ---

DP KR
KIBG
STEI

05.07. (08.1))-----------------(CSSR,Brunn) ---

STE I
DR ). R

05.07. (09:36)------------------(CSR,Pradubie ---

DR KR
STET

STE!
KIBG
DR PR

05.0i7. (09:58)------------------(Germany,Zwiesel) ---

DR R
KIBG
STE I

05.07. (11:04) - - - - - - - - -- - -

DRI R

S.EI
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