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Introduction Seismicity models for Mars usually Viking (Anderson et al., 1977, Goins & Lazarewicz, Conclusions: It is possible to arrive at reasonably accurate moment
estimate the long-term average annual seismic 1979) that Martian seismicity lies somewhere bet- rate estimations within a relatively short time (3 months on Earth) and
moment rate, and also the average annual event ween that of the Moon and that of the Earth. using a small number of events, i.e. one to ten. A paper describing our
rate. This holds for estimations based on geo- method, including extensive tests on simulated and real event catalogs,
logical evidence (Golombek et al., 1992, Golom- We developed tools to derive reasonable s In print at BSSA.

bek, 2002, Taylor et al.,, 2013) as well as for estimations of the annual seismic moment rate
models based on thermal evolution and cooling of from a number of events as small as one, provided
the Martian interior (Phillips, 1991, Knapmeyer et that the observed events are beyond the global
al.,, 2006, Plesa et al., 2018). All studies are completeness threshold for observable events.
compatible with the conclusion based on the Numerical tests as well as evaluation of terrestrial
non-observation of any unambiguous event by data shows the feasibility of the approach.

State of Affairs on Mars: At the time of writing, the planet does not
cooperate. The number of currently observed events (0) allows drawing
conclusions only by comparison with modeled event rates. The
interpretation of non-observations depends strongly on assumptions
concerning e.g. Q values. It nevertheless appears that the Knapmeyer
et al. (2006) "StrongMany" model does not describe Mars.

We adopt the Tapered Gutenberg-Richter distribution (TGR, e.g. Kagan, 2002) to describe the size-frequency
distribution of Marsquakes. The TGR tapers down the power law of the classical Gutenberg-Richter distribution
with an exponential function and gives the number of events exceeding seismic moment M by the expression
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To evaluate the k largest events one has to replace M, in eq. (1) by the bias estimator of Kagan & Schoenberg
(2001)
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where M is the arithmetic mean of the individual moments. We call (2) the NLVR estimator (for Normalized

log, ,( Seismic Moment [Nm] ) Largest EVent EveR) and (1), with (3) inserted, the KS, estimator.
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NLVR Moment Rate Estimation: How likely does a tapered Gutenberg-Richter distribution emit a
NLVR (i.e. using 1 event) or KS,, (i.e. using 10 events) estimate as obtained from the Goldstone
detections? For each combination of moment rate and corner moment, we evaluate 1000 synthetic
catalogs and count the fraction of NLVR and KS10 estimates that are within 0.2 magnitude units from
the value derived from the Goldstone experiment. Vertical lines: normalized sum of all Moon HFT resp.
GCMT events, dots represent the Mars seismicity models of Knapmeyer et al. (2006).
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