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Abstract

An M6.6 earthquake occurred on February 7, 1993, around a sea rise extending southwest-
northeast direction off the northeastern tip of Noto Peninsula. The hypocenters of the mainshock
and aftershocks were located using telemetered data from university stations, The aftershocks
during the first two days are concentrated in the narrow active fault zone along the northwest side
of the rise. Other concentrations occurred along active faults on the southeast side of the rise.
Most of the focal depths are 10-15km, consistent with the interpretation of T phases and pP
phases recorded at some stations.

Northwestward dipping 3-dimensional distributions for large aftershocks suggest two
possible fault planes, which coincide well with the two fault planes of the CMT solution. The
gross nature of the seismic fault is of a thrust type, which contradicts the strike slip solution
estimated from the initial motions.

The Notoregion is part of the tectonic zone along the eastern margin of the Japan Sea, where
zonal shortening due to compression is predominant as in the Japan Sea coast region in northern
Honshu, Japan. The alignment of aftershocks along the topographic lineaments and submarine
active faults may reflect this tectonism. )

Introduction

The northeastern tip of Noto Peninsula was struck by one of the biggest earthquakes
in history on February 7, 1993 at 22:27 JST. The epicentral area is shown in Figs. 1 and
2. The magnitude 6.6 of this earthquake is comparable to that of the August 1, 1729 event
in northern Noto Peninsula, the biggest historical earthquake on the peninsula. The
damage was mostly restricted to Suzu City, which occupies the northern tip of Noto
Peninsula. According to newspapers and a quick report of the field survey of damage
edited by KITAURA (1993), principal damage to buildings, structures, life lines and human
beings was as follows:

(1) Damage to buildings was concentrated in the center of Suzu City (see Fig. 2),
northeastern Noto Peninsula. In this city, 6 residential houses were destroyed, one
completely, and several storehouses were collapsed. Diatomaceous clay from collapsing
hillside crushed the inner and front buildings of a Shinto shrine in the city.

(2) Collapse of aroad tunnel roof in Orito, Suzu City, at the northern end of Noto Peninsula
stopped traffic. A passenger car on a city road in Suzu City fell into a cave-in caused by
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Fig. 1. Location of the source area of the 1993 off Noto Peninsula earthquake and
distribution of university seismic stations. Aftershock distribution is the same as in
Fig. 2.

the earthquake; fortunately the driver was saved with slight injury.
(3) In Suzu City 1100 houses suffered from suspension of water supply for one day. A fire
broke out in Kanazawa City more than 130km southwest from the source area. Astonish-
ingly, no other fires were reported although it was winter when many people would use
gas or oil heaters.
(4) The number of wounded persons were 29 in Suzu City; one was seriously injured.
Among them 6 persons suffered from heat when they tried to stop stoves; some were
exposed to hot water. Others were bruised or scratched by falling pieces of furniture,
ceilings and doors or by falling down steps. No fatalities were reported.

The purpose of this paper is to present precise distributions of aftershock hypocenters
in reference to that of the mainshock derived by data from recently established high
sensitivity seismic observation networks and to make clear the relation to the tectonic
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Fig. 2. Epicentral distribution of aftershocks, and the topographic map around the source region. The
. mainshock is represented by a double circle. The bathymetric height contours are reproduced from the
Bathymetric Chart of Toyama Bay (Hydrographic Department, Maritime Safety Agency, 1988).
Heights are given in meters. The active faults are taken from the bathymetric chart by the Maritime
Safety Agency (No. 6334S). The major faults F1 and F2 have something to do with this earthquake
event. The northeastern tip of the Noto Peninsula is almost at Suzu City; SUZU in the figure indicates

the center of the city.

features around the source region.

Hypocenter Determination

After the 1983 Japan Sea earthquake of M7.7, researchers and government agencies
recognized the necessity of intensification of observations in the eastern margin of Japan
Sea. From 1985 to 1989, the Earthquake Research Institute, University of Tokyo set up
6 stations on Awashima Island and Sado Island in Niigata Prefecture, Hegurazima Island
off northern Noto Peninsula, and the northern end of Noto Peninsula. The Disaster
Prevention Research Institute, Kyoto University established 3 stations on the Noto
Peninsula and around Toyama Bay (Fig. 1). Table 1 lists the stations (including one
previously established). '

We selected five stations, HGR on Hegurazima Island, HRJ, NNJ, AHJ on the Noto
Peninsula and FKA on Sado Island, as a standard set (S1), which are relatively close to
and encircle the source region, to be used for the hypocenter determination. Exclusion of
far distant stations avoids the complexity of heterogeneous crustal structure. The involve-
ment of data from other stations, WIM, NUJ and SWD, whose epicentral distances are
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Table 1. Seismic stations used. The stations HRJ, NNJ, AHJ are attached to the Disaster Prevention Research
Institute, Kyoto University; others to the Earthquake Research Institute, University of Tokyo. Station
correction term for P time at NUJ is given.

Code Location Longitude  Latitude Altitude  Observation Period  Station Correction
(B N (m) (sec)

HRJ Horyu, Noto Pen.  137.1360  37.3994 275 Dec. 12, 1986—

NNJ  Nanao, Noto Pen. 136.9649  36.9809 340 Dec. 13, 1985—

AHJ  Asahi, Toyama 138.5958  36.9233 270 Jun. 1, 1987-

HGR  Hegurajima Is. 136.9214  37.8485 10 Nov. 25, 1988-

WIM  Wajima 136.8382  37.3511 360 Nov. 25, 1988—

FKA  Fukaura, SadoIs. 138.2243  37.8186 160 Jun. 16, 1986—

SWD  Sawada, SadoIs. 138.2857 38.0520 640 May 22, 1986-

NUJ  Nou, Niigata 138.0308  37.0478 240 Jun. 2, 1981- -0.33

comparable to the set S1, has no significant influence on the results, leaving rather large
O-C residuals for these stations. The fundamental station set was replaced by another set
(S2),i.e., HGR, WIM, NUJ, FKA and SWD during the period from 23:46, February 7, to
23:03, February 8, when stations HRJ, NNJ and AHJ almost missed data due to running
out of recording paper. In this case, we used the station correction term for P time at
NUJ as listed in Table 1; these were obtained by averaging the O-C residuals calculated
in reference to the hypocentral parameters based on the initial standard set of 5 stations.
We neglect small absolute residuals less than 0.2s at other stations.

Non-linear equations for hypocentral parameters were solved by minimizing the
Basian posterior probability by assuming an a priori estimate of the hypocenter (HIRATA
and MATSU’URA, 1987). Reading errors in P arrival times are assumed to be 0.1s for the
impulsive onset, 0.2s for the emergent and 0.5s for the ambiguous; for S arrivals 0.2s for
the impulsive and 0.5s for others.

The structure of seismic wave velocities has not yet been extensively studied in the
northern Noto Peninsula region. We have only an explosion seismic profile relatively
close to the studied area; from off the western Noto Peninsula to the Atsumi Peninsula,
Aichi Prefecture, central Japan (AOKI et al., 1972). This profile shows that the Conrad and
Moho discontinuities around the coast of the Japan Sea are at depths of 10-12km and 16—
18km, respectively. TSUKUDA (1987) studied the travel times for a subcrustal earthquake
with depth of 22km on the coast of western Niigata Prefecture and found strong anisotropy
in apparent seismic velocities, which may be due to lateral heterogeneity of the medium,
in the Noto and Toyama Bay area. KATO et al. (1990) conducted multichannel seismic
reflection and refraction experiments in the sea around Sado Island. The refraction survey
disclosed a 5.9km/s layer at a depth of about 7km for the profile between off the
northeastern tip of the Noto Peninsula and off southern Sado Island. We assume the
velocity structure model shown in Fig. 3, roughly consistent with the above information.

We calculated hypocenters for 335 events for the station set S1 and adopted 322
events excluding events with large O-C residuals over 1.0s in P and S arrivals. Among
them 180 events have small average residuals: less than 0.2 s for P and 0.6 s for S. The high
precision foci are located within the depth range from 10 to 20km; all the events fixed on
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Fig. 3. Velocity structure models. The solid line is
for hypocentral determination in the near field;
the broken line for focal mechanisms in the far
field.

the ground surface are those of low precision. The data set S2 gives 24 foci with the
same level of high precision as above. We adopted a total of 346 events for hypocentral
distributions studied as follows. Figures 2 and 4 show the distributions of aftershocks.
Table 2 is the list of hypocenters with magnitude 3.5 and above.

To confirm degrees of accuracy in hypocenters and the effect of the station confi gu-
ration on the hypocentral determination, a simulation was conducted: Reading errors are
added to P and S times to form disturbed hypocentral data. If we assume the reading errors
take £0.2s for P and $0.4s for S times, the simulation yields the standard deviations of
hypocentral errors 0.9km, 0.7km and 2.0km for the E-W, N-S directions, and depth,
respectively, for the mainshock. The extent of the disturbed hypocenters for the mainshock
is shown in Fig. 5, together with that for an aftershock which took place in the eastern part
of the aftershock area. Most of the actual reading errors are considered to be around +0.1s
and £0.2s for P and S phases; therefore, the average hypocentral errors are less than half
of the above range of the simulated hypocenters.

For an event shallower than about 10km, the accuracy is somewhat decreased so that
the focal depth is apt to be beyond the ground surface level, so we fix it at the surface (Fig.
4). Even in this case, the epicenter is somewhat stable to the reading errors, which can be
easily recognized from the simulation (Fig. 5).

Depths of most of the foci are confined to the range between 10km and 15km
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Fig. 4. Hypocentral distribution of aftershocks. The largest shock is the mainshock.

(Fig. 4). These depths are consistent with the later phases observed on the seismograms
at some stations as follows. :

Station FKA at the southwestern tip of Sado Island often captured a remarkable
seismic phase several tens of seconds after the S wave onset on the aftershock seismograms
as shown in Fig. 6. Epicentral distances of 77-8 1km and travel times of about 50-54s yield
the apparent velocities for this wave of 1.50-1.57km/s, which correspond to the sound
velocity in sea water. This phase is interpreted to be the so called T phase, which is often
found on seismic waves which are propagated through the ocean. This phase was first
noticed by LINEHAN (1940) and studied observationally by TOLSTOY and EWING (1950),
EWING et al. (1952) and others. Excitation of T phases means that the source should be
located at a shallow depth. The depth should not be much greater than the distance between
the source and the conversion point from seismic waves to sound waves, which is
estimated within 10-20km considering the apparent velocity and its relatively sharp onset.
Events with high T amplitudes greater than S waves were concentrated in the southern
aftershock areas, while the events with no T phase took place in the northernmost region.
Since the clustered aftershocks show no significant depth change as shown in Fig. 4, the
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Table 2. List of hypocenters for shocks with magnitude 3.5 and greater.

Y MD HM S Longitude Latitude Depth M
JsT) (B) N) (km)
1993 27 2227 43.67 137.3127 37.6407 149 6.6
1993 28 09 24.68 137.3253 37.6079 7.6 3.9
1993 28 013 51.60 137.3920 37.6539 7.6 3.7
1993 28 050 8.02 137.3153 37.6033 0.0 3.6
1993 28 26 6.85 137.3249 37.7028 9.5 4.6
1993 28 231 5.47 137.3170 37.6324 0.0 3.7
1993 28 611 11.08 137.3862 37.6487 9.0 3.6
1993 28 1111 59.25 137.3842 37.6450 0.0 37
1993 28 1238 57.65 137.3867 37.5418 8.8 44
1993 28 1910 749 137.3037 37.6513 9.6 3.9
1993 28 233 55.01 137.3862 37.6776 10.1 3.8
1993 29 731 31.24 137.2960 37.6018 174 4.0
1993 29 750 59.42 137.3514 37.8072 104 35
1993 29 913 27.52 137.3720 37.6642 9.7 3.7
1993 29 1043 2.10 137.3951 37.6888 9.8 3.7
1993 210 191 15.96 137.3909 37.6483 11.7 3.5
1993 210 20 7 41.75 137.2980 37.6059 133 3.5
1993 211 2117 6.36 137.3032 37.6516 139 4.1
1993 213 326 8.00 137.3769 37.6529 10.0 44
1993 213 624 19.59 137.3477 37.6021 15.6 3.7
1993 215 349 33.94 137.3974 37.6486 104 35
1993 215 2347 55.57 137.3591 37.6268 134 35
1993 216 151 17.15 137.3013 37.5833 14.3 5.0
1993 216 1116 45.70 137.3935 37.6748 109 35
1993 217 331 50.69 137.2978 37.6146 12.8 35
1993 218 1156 54.39 137.5462 37.6255 12.6 4.8
1993 219 2253 25.00 137.4248 37.5410 133 - 35
1993 222 556 56.60 137.4915 37.6776 9.6 4.0

1993 222 1412 18.39 137.2198 37.2814 14.1 4.7
1993 222 2329 47.36 137.3940 37.6516 10.6 35

1993 223 416 10.52 137.3932 37.6290 10.8 35
1993 223 840 45.70 137.3289 37.6288 139 3.7
1993 224 956 16.11 137.4991 37.6546 10.3 3.7
1993 224 2228 22.84 137.4376 37.5592 13.0 3.7
1993 227 052 10.50 137.4940 37.6561 8.2 3.6
1993 227 223 56.21 137.2651 37.6571 127 3.6
1993 34 13 1 55.58 137.4827 37.6750 11.3 4.0
1993 37 159 23.60 137.4852 37.6495 10.4 4.1
1993 311 1157 60.01 137.4105 37.6713 10.7 3.8
1993 316 1621 27.70 137.3789 37.6175 9.2 3.5
1993 327 2243 34.39 137.4083 37.6087 14.9 3.5
1993 328 523 61.70 137.3714 37.6883 13.5 3.8
1993 41 1213 6.23 137.3960 37.6574 11.5 3.7
1993 42 2149 52.65 137.4032 37.5605 14.1 4.5
1993 43 12 8 35.20 137.3108 37.5912 13.6 3.5
1993 45 435 0.31 137.3831 37.5515 13.1 4.3

1993 45 1223 3791 137.3831 37.5473 14.3 3.9
1993 422 1129 10.38 137.3811 37.6630 10.5 3.6
1993 57 457 58.92 137.4048 37.5765 15.7 53
1993 58 549 10.99 137.3982 37.6732 114 35

o
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Fig. 5. Simulation of hypocentral errors for the
mainshock (M) and an aftershock (A). Reading
errors as much as +0.2s for P time and +0.4s for
S time were added randomly to the reference
arrival times. S data were used only for stations
HGR and HRJ. This figure shows the simulated
hypocentral distribution.

t FEB.15, 1993  05:50 I
akp Y w»«wwhwwwwb - e
Fra Y WMMW 4 WWJ—W\MNM

N WWWW“M\WW“”MMWMW

FEB.24,1993  06:08

SWD U ommnee AT S o iyt A o st

AKD Y i WMWMMM*{{%WWWV
kA Y MWWW’NW(&%WJ\WWMMW wwmww»w#«w
MN—»-\MMNM‘J‘
55

Fig. 6. Seismograms with T phase.
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selectivity of emitting T phases may primarily be related to the submarine topography.
The deep valley extending eastward off the northeastern tip of Noto Peninsula is
considered to be responsible for efficient propagation of sound to station FKA (see Figs.
2 and 13). More detailed analyses and theoretical interpretations will be presented
elsewhere.

Another remarkable later phase is found at some stations 2-3s after the P phase, as
shown in Fig. 7. This is interpreted as pP or a reflected P wave at the ground surface. The
aftershock in Fig. 7 should be located at around a depth of 10km in terms of the travel time
analysis.

Aftershock Distribution and Its Tectonic Implications

The source region of the Noto earthquake includes around a sea rise or a small sea
ridge striking northeastward from the northeastern tip of Noto Peninsula (Fig. 2). Suzu
City, on the northeastern tip of Noto Peninsula, was very close to the source region;
eventually the damage was concentrated in this city as described previously. The
northwestern side of the ridge is flat and in shallow water. In contrast, there is a steep slope
down to Toyama Bay on the southeastern side. Figure 2 shows submarine active faults
concentrated on both sides of the sea rise, which were inferred from the sonar survey
(KATO et al. 1990). A majority of the aftershocks are located around Fault F1 in Fig. 2.
Most of the other shocks are associated with Fault F2. These faults lie generally in the
N53°E direction.

On the epicentral map, we recognize some predominant clusters of shocks (C1, C2,
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Fig. 8. Clusters of aftershocks. Same as in Fig. 2.

(3, and C4 in Fig. 8). The foci in regions C1 and C4 are aligned in the NS direction. This
trend is nearly parallel to the central portion of Fault F1, which is laterally bent in
accordance with the irregular trend of extension of the submarine rise.

Figure 9 shows the temporal change of the epicentral distribution. Most of the
aftershocks were concentrated in a 15km long narrow zone along Fault F1 during the first
2 days after the mainshock. In the next period from February 10to 15, the aftershocks were
scattered, forming an elliptic high density domain up to 20km in the length of major axis.
Simultaneously, activity in the region of Fault F2 started to grow at the southeastern end.
The 20km long active zone along Fault F2 has clustered foci at both southwestern (C3)
and northeastern (C4) ends, which were predominantly active during the periods from
April 1 to May 12, and from February 21 to March 10, respectively. The latter spot gave
birth to the largest aftershock on May 7. The maximum extent of the aftershock area is up
to 25km in diameter.

In order to estimate the geometry of the fault generated by the mainshock, we take a
closelook at the structure of the aftershock distribution. Clusters C1 and C2 are considered
to occur either on the fault plane of the mainshock or in its vicinity. The predominant
clustering spot C1 appeared clearly within a day after the mainshock together with C2. The
C1 spot possibly represents the end point of the rupture generated by the mainshock, and
existence of a weak zone or a boundary between crustal blocks running nearly north-south.
To confirm it we have to study the rupture processes of the mainshock in terms of
waveforms from wide frequency band seismograms, which is beyond the scope of this
paper.

The clustering aftershocks are not sufficient to delineate the shape of a plane-like
fault. We have toresort to relatively large aftershocks, which may partly indicate the place
where stresses are highly concentrated due to fault formation by the mainshock. As shown
in Fig. 10, there are two northwest dipping planes (FP1 and FP2), which are roughly
beneath the surface faults F1 and F2, respectively. The fault due to the mainshock should
be FP1. However, the mainshock hypocenter or the initiation point of the rupture is located
off the estimated fault plane FP1. The reason for this will be discussed below.
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Students of the Earthquake Research Institute, University of Tokyo, have been
routinely studying the source mechanisms for large earthquakes (Student Group for
Realtime Seismology, 1992). A reverse fault type focal mechanism solution was obtained
for the mainshock from the Centroid Moment Tensor (CMT) analysis applied to 9 stations
worldwide (Fig. 11). This solution is roughly consistent with the strike direction and dip
angle for the estimated fault plane FP1 in Fig. 10. Furthermore, it is in harmony with the
solutions previously obtained in the Noto region (e.g. Mikumo and Ishikawa, 1987).
Particularly, the October 18, 1985 earthquake with M5.7, which occurred tens of
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model[CMT.b03]

body waves ( 10.0 12.020.0 22.0 mHz )
ANMO CCM COR HRV KONO SHK TATO TSK TUC

1993 38 1327454 10.6( 0.0)

37.78( 37.70) 137.25( 137.30) 10.0( 10.0)km
Mo=2.67c+25(dyncm) Mw=6.2 tau= 3.6
2.7e+25 -1.2¢4+22 -2.7¢+25 (dyncm)
49/48/99 217/42/81

eps=0.00 I/D= -0.0%

variance reduction 32.3%

Fig. 11. CMT solutionof the mainshock (after Student Group for Realtime
Seismology, Earthquake Research Institute, University of Tokyo,

|
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Fig. 10. Hypocentral distribution of major shocks (M > 4).
1993; personal communication).
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kilometers west of the epicenter of the 1993 event, also has a reverse fault mechanism
(DISASTER PREVENTION RESEARCH INSTITUTE, KYOTO UNIVERSITY, 1986).

However, the fault plane solution derived from the initial motions is found to be of
a strike slip type rather than a dip slip type with an E-W maximum compressive axis,
although there are not a few stations with inconsistent polarity data (Fig. 12). The above
two solutions correspond to faulting in the initial and developing stages of rupture,
respectively. Moreover, the rupture started at a point not on the fault plane estimated from
the large aftershocks. The mainshock consists of at least two events, of which the first is
akind of foreshock. Studies of detailed focal mechanisms for aftershocks to confirm this
complex feature of the source process will be presented elsewhere.

1t is not certain how the fault planes FP1 and FP2 are related to the surface active
faults. First of all, the surface faults are not on the extension of the fault planes FP1 or FP2.
Furthermore, the northwest dipping planes and reverse faulting contradict the vertical ‘
displacements of faults F1 and F2 shown in Fig. 2. The 1993 Noto earthquake was not |
the reactivation of the faults that appear on the sea bottom. Nevertheless, the aftershock
distribution corresponding to the sea rise topography suggests that the processes for
both generating earthquakes and deformation of land and sea bottom surfaces have the
same origin.

The Noto Peninsula is well known as a region of dip slip type active faults, in contrast
to other regions of southwestern Honshu, Japan, where strike slip events are predominant
(OTA etal., 1976). The active fault system extends to the sea bottom around the peninsula.
The rise system or the source region of the off Noto Peninsula earthquake is one of them.
The SW-NE running fault system associated with the topographic trend of upheaval and
subsidence in and around Noto Peninsula is comparable to that of the Shin’etsu region
(Niigata and Nagano Prefectures), central Honshu (Fig. 13). The tectonic zone from Noto

1993 2 7

22H27M4 38
N= 44

317. 66N

Fig. 12. Focal mechanism of the mainshock, from initial
motions (equal area projection on the lower hemi-
sphere). Solid and open circles represent compress10n
and dilatation, respectively.
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to Shin’etsu is considered to belong to the large-scale tectonic zone of the eastern margin
of the Japan Sea, where NAKAMURA (1983) and KOBAYASHI (1983) proposed a nascent
plate boundary between the Pacific and the North American plates.

The Noto earthquake has a widespread aftershock area with some concentrated

38N

) (NOTO PENINSULA

37N

36N b

0 50 l IEIJOKM

Fig. 13. Tectonic map of the Noto and Shin’etsu regions. Summit level contours on land and submarine
topographic contours are given at 100m intervals. Traces of active faults with fluffs indicating the
downthrown side are also drawn. This map was originally produced by the Association for the

Development of Earthquake Prediction (1989). The large dotted line is the nascent plate boundary
proposed by NAKAMURA (1993).
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AFTERSHOCKS (OFF NOTO PEN.)

FEBURUARY. 1993

Fig. 14. Time variation of frequency of aftershocks
detected at HGR.

activities. This nature may affect the time dependence of aftershocks. The frequency of
the aftershocks decays according to the power law n(f) = ar? with p=1.0 during the 10
hours after the mainshock, as similarly as ordinary events. However, the decay curve is
roughly represented by an exponential law with time constant of 5.5 days for along period
of more than several days (Fig. 14). As for the Noto earthquake, aftershocks are decaying
very slowly or may continue to generate fresh fractures in addition to the ordinary
aftershocks.
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Conclusions

The hypocenters of the mainshock and aftershocks for the off Noto Peninsula
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earthquake of M6.6, which occurred on February 7, 1993, were located using data from
telemetered university stations developed in the Japan Sea region. The extent of the
aftershock area is up to 25km in diameter. Most of the focal depths are 10—15km, which
is consistent with the interpretation of the T phase and pP phase recorded at some stations.

The epicenters of aftershocks are distributed around a sea rise extending in the
southwest-northeast direction off the northeastern tip of the Noto Peninsula. The after-
shocks during the first two days are well concentrated and aligned on a 15km long narrow
zone along one of the major active faults on the northwest side of the rise. Other
aftershocks are concentrated in the region along another fault on the southeast side of the
rise.

The 3-dimensional structure of the distribution is not clear. The possible fault plane
for the mainshock may be the northwestern plane of the two parallel northwestward
dipping planes inferred from aftershock hypocenters with magnitude greater than 4. This
plane coincides well with one of the fault planes of the CMT solution. The gross structure
of the seismic fault s believed to be of the thrust type as in contrast to the strike slip solution
obtained from the first motions. The interpretation of this is that the mainshock forms
multiple shocks and the first event is of the strike slip type.

The Noto region is included in the tectonic zone along the eastern margin of the J. apan
Sea, where zonal shortening due to compression is predominant as in the Shin’etsu region,
which may be paired with the Noto region in the zone, as revealed by a number of reverse
faults taking strikes along the extension of the zone.
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19934 2 A 7 B OREBEEHHE R, BRIGHhOmE» SIE~NHMU S BEORHE D ETHR
KL COXRBONTETE SR PEEICKD 3 - DEUAN R L EZE8MET & HARHETE &
HBERFR OB F — ¥ 2 HA LTERHELL. COMROBERELHDTREETHD,
FOFBABHE T B Db - & SBEBIGEVEASEZHVWTHBREETE ~7z. BEAL
DEBIIEX10~15km ZHTHT 5. HEOEBBRAIRCBVTRERORBILOVWTT 7 x —
IHERHENTVED, BEICOISITEVIEERT. £/, W OhOERRKT pP &K
TE27 2 —ABAHONBEEHH2H, HHBFEOESHIOkmBEETHS I EEIFTS.
BRIBHECSE ) OXBENOERBICB > TRIEELTVWE, Ch3ABROHBEHEMNED
PEORBTH 5. LHEOREBOIR ORI OHAEOERAOENEICH TS, INH0
TEWTE B E BN & BB ORIV, REBRKRENH B LU CMT b SHEE L /- EKE O
EESEBEOWEBI—HLEVALTHS, Lbl, HECEEBOER & BRSHDOFIED &
K13, TOMRSERBETHIBTH S EERBLTVS. MEBAEH» SRS - REBEEE
THEIOWEES AR L, CMTRE—BLEL, chid, BEHOHMET, RIOHENETH
BRI, ZOREWBOEINEIERS N EMRTE S, WTFRICE LEEFEHIRER
i & | U HABRRICR » G877 P =R 7B T, 2 TRIER-BEHEEROLWEHR
ZELTW3Y, SEOMBORL DS % OEHEESHO—BRTHAI.




