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Two vents with the
Properties for the Passage of Strange Quark Matter Through the Earth

22 October 1993

David P. Anderson 0N
Department of Geological Sciences o
Southern Methodist University

dpa@io.isem.smu.edu

Eugene T. Herrin 60'S

Department of Geological Sciences

Southern Methodist University
i ion.isem.smu.

Vigdor L. Teplitz 180° 120W 60W O  60'E 120'E  180°
Department of Physics
Southern Methodist University Figure 2. Surface trace for first event.
vieplitz(@ostp.eop.gov

Ileana M. Tibuleac
Weston Geophysical IV. FIRST EVENT
Boston, MA (10 22 1993)
Two sets of reports were found in the 1993 database that {it all the criteria for a linear
source. The model and residuals (observed minus predicted arrival times) for the first
event are given in Table 1. The RMS residual is 0.73 sec. This RMS value would
indicate a good fit for a well-located earthquake.

QS&YD g L‘ /D 20 So %q Using the earthquake locator program HYPOSAT [8] we tried to fit a point source model
P to the seven arrival times and two back azimuth values, the azimuths from station to

P source, from the two Australian arrays (WRA and ASPA). The iterative location

o % algorithm failed to converge after 81 iterations, showing that the data could not fit a point
( & Qc_ﬂ!cllnai T\BM'Dz > MQU‘--MR bll Q()’ Pﬁg, 2002 source model.
The lincar source model for this event has an entry near Elsworth Land, Antarctica, and
an exit south of India (Figure 2). One praoblem with this event is that only seven stations
reported. Times from six stations define a linear source (Entry latitude and longitude,
1 entry time, exit latitude and longitude, and velocity arc the defining parameters). In this
case, however, the back azimuths determined at the two Australian arrays (ASPA and
WRA) point to their respected POCA’s. Thus, there are nine observations used to
estimate the parameters of the linear source model.
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24 November 1993
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Figure 6. Surface trace for second event.

V. SECOND EVENT
(1124 1993)

Evidence for a linear source for this event is even more compelling than for the first one.
The model and the residuals are given in Table 2. All residuals are less than + 0.4 sec.,
an excellent fit of data to the model. The root-mean-square (RMS) residual is 0.15 sec.
This result is better than most obtained for well-located earthquakes.

Using the earthquake location program HYPOSAT [8] we tried to fit the nine arrival
times and back azimuth and slowness (the reciprocal of horizontal phase velocity) values
from the two Australian arrays (WRA and ASPA) with a point source model. The
iterative location process did not converge until depth was fixed at 109 km, a very
unlikely depth for an earthquake near the Pacific-Antarctic Ridge. After 158 iterations
the program produced a final location with an RMS residual of 2.55 sec. The largest
residuals were for STK, WRA and ASPA in Australia where the arrivals were clear and
well timed. We consider the point source model to be highly unlikely because its RMS
residual was 17 times larger than the RMS value obtained with the linear source model.
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