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Bouguer gravity anomaly and crustal density structure in Jinchuan-Lushan-Qianwei profile
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Abstract  On April 20, 2013, Lushan Ms7. 0 earthquake occurred near the range-front fault of
the southwest segment of Longmenshan fault zone (Dachuan-Shuangshi fault). The focal depth

of the earthquake was 13 km, and the epicenter was only 87 km away from the Wenchuan
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earthquake. There was no trace of surface rupture. The background of the deep tectonic
dynamics and the difference with the Wenchuan earthquake were concerned. According to the
gravity profile data of Jinchuan-Lushan-Qianwei which was across the southern segment of
Longmenshan fault zone, we try to analyze the characteristics of gravity anomaly distribution,
deep crustal formation and density structure along the profile, and then investigate the tectonic
dynamics environment of the Lushan Mgs7. 0 earthquake. The profile was across the Lushan
earthquake, nearly perpendicular to the south section of Longmenshan fault zone, about 300 km
long, and the spacing between gravity stations was 2. 5 km. We obtained gravity observation
value and the 3D coordinate (Longitude, latitude, altitude) by relative gravity surveying under
the control of high precision absolute gravity and GNSS (global navigation satellite system),
respectively. And then we got free air gravity anomaly and Bouguer gravity anomaly along the
profile. Through data processing using residual density image correlation algorithm and
interactive inversion interpretation, we obtained results of residual density correlation imaging
and density stratification structures.

Gravity observation results showed that Bouguer gravity anomaly of the profile from
northwest to southeast gradually increased. The maximum change of gravity anomaly reaches to
252X10° m + s ? in west of Longquanshan, and it was consistent with the giant gravitational
gradient zone displayed in regional Bouguer gravity anomaly, which was parallel with Longmenshan fault
zone. The gravity anomaly showed segmental feature. It was linear in the segment of Jinchuan-
Dawei-Baoxing, "depression" in the segment of Baoxing-Lushan-Ya'an-Hongya, which lies in
between Yingxiu-Beichuan fault and Xinjin-Chengdu-Deyang fault. The anomaly amplitude
difference between the two sides of Yingxiu-Beichuan fault and Xinjin-Chengdu-Deyang fault was
upto 50 X 107" m » s % and 30 X 10™° m « s *, respectively. It may be correlated with the
characteristics of low density body, denudation, loose accumulation or broken nappe in upper
crust. Bouguer anomaly in Hongya-l.eshan-Qianwei tended to be stable. It may be related to the
characteristics of its crustal stability.

The crust density structure was composed of four layers, and the density of the Sichuan
basin was slightly larger than that of the Garzé-Songpan block. There was a low density covering
layer in upper crust, whose depth was 0~7 km, with a density from 2. 40 to 2.43 g+ cm °,
thinner in west and thicker in east. The bottom depth of upper crust was from 6 to 20 km and

* in west of Yingxiu-Beichuan

there was a thin detachment layer with low density 2. 62 g « ecm™
fault in the bottom of upper crust. The depth of middle crust was from 24 to 36 km and its density was
2.831t02.85 g+ cm *. The undulation of Moho was 42. 5~57 km. The moho was depressed
beneath the LLongmenshan fault zone, and the depth difference between its two sides reached
14. 5 km and density variation was from 2. 92 to 2. 93 g * em *. There was a local material loss region
near the range-front fault (the Guanxian Anxian fault), which was irregular in shape, and Lushan
earthquake occurred in the edge of the region, which was transfer position of material loss.

The profile crosses the Songpan-Garzé block, Longmenshan fault zone, and the South China
block. Under the control of pushing effect of Indian plate, Qinghai-Tibet Plateau pushed
eastward along the Bayan Har block. Material accumulated in the eastern part of the Songpan
Garzé block because of barrier of Sichuan Basin. So the high gravity gradient zone was formed.
The west of Longquan mountain (110 km) was directly under control of the high gravity
gradient. Material moved eastward and blocked by the Sichuan Basin of South China block, it

caused density changes, which mainly occurred in the Longmen mountain fault zone and its
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adjacent area (50~52 km). In the eastern part of Songpan Garzé block, the material of upper

crust moved along the lower density layer, and thus formed the movement of the thrust, and the

closer the upper crustal detachment layer got to Longmenshan fault zone, the shallower it was.

In the lower crust, it was easier to fold and shorten, which led to the slight deformation of Moho

surface. As mentioned before, the area east of Longquan mountain fault was not in the gravity

gradient zone, and the crust and upper mantle were stable, and the structures were almost not

affected by the deformation caused by the eastward pushing.
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