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Abstract: After an earthquake, has the strain energy in the rupture zone been
fully released? Will there be another earthquake with similar magnitude occur-
ring on the same fracture surface? These questions are important issues concern-

ing earthquake doublets. In this paper we relocated the 2003 Dayao two earth-
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quake sequences with double-difference location algorithm (HypoDD), and
found that the aftershock zones have expanded, but the two aftershock zones
hardly overlap in both depth direction and horizontal direction. The DD reloca-
tion result also shows that the July 21 mainshock is to the northwest of the Oc-
tober 16 mainshock. In addition, P-wave polarization analysis result indicates
that the fault plane strikes of the two mainshocks deviate slightly from each
other. This is consistent with the situation of aftershock zone stretching. These
results imply that the two Dayao earthquakes, which are near enough, may
have occurred in different segments of a fault system. It can be assumed that

these two rupture zones are not overlapped.

Key words: Dayao earthquake sequences; rupture zone overlap; double-differ-
ence earthquake location; relative earthquake location
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Fig. 1 Regional active faults, mobile seismic network and preliminary
determination of aftershock hypocenters in the study region

(a) Regional active tectonics and mobile seismic network. LJ-XJH: Lijiang—Xiaojinhe fault,
YS-BC: Yongsheng—Bingchuan fault, HH: Honghe fault, NH-CX-JS: Nanhua-Chuxiong—
Jianshui fault, MPS-1LZ]J. Mopanshan—Liizhijiang fault. Triangles denote stations of the mobile
seismic network. (b) Preliminary determination of aftershock epicenters. Circles represent the
aftershocks in one week after 21 July 2003 Ms6. 2 mainshock, and crosses stand for the after-
shocks in one week after 16 October 2003 Mg6. 1 mainshock, all these aftershocks were located

with absolute location method
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Fig. 2 Relative location of two mainshocks and Yunnan seismic network
(a) Yunnan seismic network, triangles denote stations. The station HQ (Heqing) and LQ (Lu-
quan) are at the ends of main fracture zone. HT represents Heilongtan station. (b) Relative loca-
tions of mainshocks’ epicenters. Dashed line shows trend of main fracture zone, red dot is the refer-
ence event of August 18, blue asterisk is the epicenter of July 21 mainshock, and green asterisk is

the epicenter of October 16 mainshock
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Fig. 3 Mainshock waveform records at the station HQ and LQ
(a) July 21 mainshock waveform; (b) October 16 mainshock waveform.

Vertical bars mark first motion of P wave
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Fig.4 Distribution of relocated aftershocks

(a) Relocations of aftershocks in a week after the mainshock. (b) Relocation of aftershocks in a
month after the mainshocks. Circles represent the aftershocks in a month after 21 July 2003 main-
shock, and crosses stand for aftershocks in a month after 16 October 2003 mainshock. A-B is a sec-

tion line along the trend of aftershock belt, and C-D is another section line, perpendicular to A-B
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Fig. 5 Depth distribution of aftershocks along trend of
fracture zone (section line A—B as in Fig. 4b)

Blue solid dots mark the aftershocks in a week after July 21 mainshock (blue asterisk).
Green solid triangles denote aftershocks in a week after October 16 mainshock (green aster-
isk). Red circles represent aftershocks in a month after July 21 mainshock, and black hol-

low triangles stand for aftershocks in a month after October 16 mainshock
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Fig. 6 Depth distribution of aftershocks in the section perpendicular
to the trend of fracture zone (line C-D as in Fig. 4b)
Blue solid dots denote aftershocks in one week after July 21 mainshock (blue asterisk).
Green solid triangles stand for aftershocks in one week after October 16 mainshock (green
asterisk). Red circles mark the aftershocks in a month after July 21 mainshock, and black

hollow triangles represent aftershocks in a month after October 16 mainshock
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Fig. 7 P-wave first motion polarities indicate difference
between strikes of the two mainshock faults
(a) Sketch map of showing fault strike difference as indicated by first P-wave polarity variation.
Harvard focal mechanism solutions are used. Red dots denote projection of station HT and HQ
on beach ball; (b) Two mainshock first P-wave polarities recorded at HT and HQ station
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