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ABSTRACT

The reservoir induced seismicity (RIS) at Nova Ponte/MG has a well a documented history due to the adequate
seismographic monitoring network operating there since the emergence of RIS and the conspicuous RIS related
to this reservoir which in turns sparked off the interest of both seismologists and engineers. The RIS at Nova
Ponte belong to the "initial seismicity" category and has manifested until now by two main reservoir induced
earthquakes (RIEQ), one in 1995 April 21 (mg = 3.5, Ip = IV - V MM) and the other on 1998 May 22 (mgr = 4.0, lp = VI
MM) making the RIS at Nova Ponte as a case of "repetitive cycle" as well. The present work is investigating a
salient time-space precursory seismicity pattern associated to 1998 Nova Ponte main RIEq displaying the
following generic stages: background activity - early foreshocks - seismic quiescence - immediate foreshocks -
mainshock - aftershocks together with a nonrandom spatial configuration of the event population.

INTRODUCTION

The Nova Ponte (MG) reservoir is a thoroughly investigated case of reservoir induced seismicity (RIS) in Brazil (e. g.,
Veloso et al., 1994, 1995; Veloso & Marza, 1996; Assumpcéo et al., 1997; Marza et al., 1997; Marza & Barros, 1998 etc)
being classified as "initial seismicity" and "repetitive cycle" (cf. Marza et al., 1999). The two principal reservoir induced
earthquakes (RIEqgs) occurred on 1995 April 21 (mr = 3.5, lo = IV - V MM) and on 1998 May 22 (mr = 4.0, lo = VI MM).
Other significant events happened on 1994 April 21 (mr = 2.8, lo = VIl MM) 1998 Jul 21 (mr = 2.6, lo = II - [l MM) etc.
The RIS at Nova Ponte started shortly after beginning (1994 OCT 14) of the impoundment. It is worthy to mention that
during the 8 years of pre-impounding seismographic monitoring no local event was detected. The seismic activity came
out quasi simultaneously in two separate areas of the reservoir (see Fig. 1), one more further from dam on the left branch
(denominated Al, around the coordinates 19.4S and 47.6N) and the other closer to the dam and the new town of Nova
Ponte (denominated A2, around 19.2S and 47.7W, more dispersed and elongated in the NEE - SWW direction. The
principal RIEgQs, listed above, occurred in area A2 and were amply felt by local population. The current and past
seismographic station distribution is mentioned in Fig. 1, as well.

THE MAINSHOCK OF 1998 MAY 22
The main RIEq event of 1998 MAY 22 occurred at 17"35™43.4° (UTC) and was largely felt (the macroseismic survey

found a maximum epicenter intensity of VI degrees on MM scale). The location of the seismic events was done using the
local 4-5 seismic station network and the regional velocity model of the area. The focal parameters of the mainshock are:

Date: 1998 MAY 22

Origin Time: 17:35:43.4 (UTC)

Epicenter: 19.17°S; 47.68°W; Depth: 3 km (fixed)
Magnitude: 4.0 (mr - regional magnitude scale)

The adapted magnitude mr = 4.0 is based on the average of individual values from various seismographic stations and
conversions from other magnitude scales to regional magnitude scale. This value put the RIEq at Nova Ponte on 1998
MAY 22 as the second largest RIEq ever observed in Brazil [after the RIEq of Porto Colémbia - Volta Grande (MG/SP)
on 1974 FEB 24, which had mp(= mg) = 4.2].

It is noteworthy to observe that the RIEq of 1998 followed the peak of water level at Nova Ponte caused by the rainy
season 1997-1998 with a time lag of approximately 3 months.

THE PRECURSORY SEISMICITY PATTERN RELATED TO THE NOVA PONTE 1998 RIEq

Due to an improved resolution of seismicity at Nova Ponte (the location threshold is around magnitude mp = 1; N.B., the
mp scale is calibrated in respect with mr scale), the recent seismicity at Nova Ponte is well mapped up to
microearthquake level.

Plotting spatially and temporally the seismicity before and after 1998 main RIEq it was possible to infer a conspicuous
seismicity pattern (Fig. 1 and 2) which exhibit a clear precursory feature.

This precursory seismicity pattern associated to the Nova Ponte 1998 mainshock resembles with the time-space
seismicity patterns discussed and reported elsewhere (see for example Kanamori, 1981 or Mogi, 1985).
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The time-space-rate behavior of the seismicity pattern discussed here exhibit the following features (see also Figures 1 &
2):
1) Activity concentrated mainly in area A2 (lacking completely, at least up to detection level, in area Al);
2) The mainshock is located off the area of intense pre-seismic and post-seismic activity (secondary/dependent
events);
3) The dependent events (foreshocks and aftershocks) are distributed in two clusters C1 and C2, separated by
the parallels 19.19°S and 19.20°S;
4) The rate of foreshocks is munch higher than that of aftershocks;
5) The inferred (precursory) seismicity pattern is as it follows: background activity - early foreshocks - seismic
quiescence - immediate foreshocks - mainshock - aftershocks;
6) The spatial distribution of foreshocks follows a nonrandom pattern as well, i. e, the early foreshocks befell in
cluster C2, the immediate ones in cluster C1, which the aftershocks took place both in C1 and C2.
Obviously, the time-space-seismic rate features of this sequence related to 1998 Nova Ponte main RIEq evolved
according to a more less general pattern of precursory seismicity (for a taxonomic framework see, for example, Marza,
1991).

CONCLUSION AND DISCUSSION

The paper presents a salient precursory seismicity patterns associated to the Nova Ponte main RIEq at 1998. Moreover,
the obvious Iull (12 days) in seismic activity and the subsequent burst of immediate foreshocks (at a rate of 21
events/day, comparing with the background rate of 1-2 events/day) can be obviously interpreted as a clear-cut
precursory behavior prior to the main RIEq of 1998.

The result of this work proves both the suitability investigation of RIS as a "laboratory" for seismicity studies and the
potential usefulness of real-time monitoring of seismicity for forecasting of larger shocks.
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