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Instrumental catalogues of earthquakes, despite being a vital source of information for understanding active
tectonics and seismic hazard, do not fully represent the distribution of seismic sources within slowly straining
intra-plate settings where the interval between destructive earthquakes in a given region might be very long. The
cold, relatively arid, environment of central Asia causes surface ruptures from large-magnitude earthquakes to be
preserved for periods of > 1000 years, providing a more appropriate timescale over which to examine distributions
of earthquakes. We identify several ruptures around SE Kazakhstan, each of which would be destructive were
they to repeat at the present-day. We survey these ruptures using high-resolution optical satellite imagery and
from field-based geodetic and photogrammetric methods, including the production of decimetric digital elevation
models from low-altitude aerial photography.

Although it has suffered relatively few damaging earthquakes in the past 100 years Almaty, the largest city
in Kazakhstan, was badly damaged by a sequence of earthquakes in 1887 (Mw 7.3), 1889 (Mw 8.3), and 1911
(Mw 8.1). The rupture of the 1911 event was mapped immediately afterwards and is still well-preserved at
present. The absence of constraints on the location, size, and slip-direction of the 1889 rupture (which was not
mapped following the earthquake) constitutes a fundamental gap in our understanding of the sequence. We show
results from palaeoseismic investigation of a large and well-preserved rupture SE of Almaty, which is of a size
compatible with it forming in a magnitude 8+ earthquake, and is likely to be from the 1889 Chilik earthquake.
Another rupture, sited NE of Almaty, is likely to have formed in an unrecorded event within the last 1000 years. A
lack of geomorphic evidence for cumulative displacements along both these ruptures suggests that the repeat time
between events on these faults is very long, with implications for mapping sources of future seismic hazard.


