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A strong eanhquake hluj = 8.1 occurred on July 30. 1995 in Xntofagasta (Sonhern Chile). This is 

one of the largesl el-ents during this century in lhe region, \\here the historical record contains a 

sequence of two great subduction earthquakes 01 = 8 5 - 9) in 1868 (Soulhern Peni) and 1877 

(Yonhern Chile). The 1995 earthquake ruptured h e  soulhemmost portion of a seismic gap in 

Yonhern Chile, between lSCS and 2jCS, a region that we had a l read~  selected as a target for a study 

of the seismic cycle and a search for seismic precursors. The project included a GPS net~iork \i.ith 

about 50 bench marks col7ering a region nearly 900 km long w-S) and 200 km wide (E-\V). 

Founeen of these marks were re-sun.e!.ed ~ ~ i t h  GPS afier the 1995 eanhquake during a ten day 

period (August 12 to 23) to characterize the deformadon. Comparison with 1992 positions indicate 

relati1.e horizontal displacement of the coastal bench mark  to\iards the trench of the order of 0.7 

m. Bench marks located inland subsided se~.eral tens of cm. The bench mark located in hfejillones 

Peninsula was uplifted by more than l 5  cm. Teleseismic My 1iaI.e modelling of \'BB records gi1.e~ 

a focal mechanism uith F8"E strike, 19' dip, and 1 10° rake. The source time function s h o ~ . s  three 

distinct episodes of moment release. There is southward directi\ity with a\.erage rupture \,elocily of 

3 .3  km S-l. Modelling the displacement field using a dislwction with uniform slip in elanic half- 

space suggeas a rupture zone estending to a depth no greater than 50 km with X-S lengh  of -180 

km and an a\.erage slip of -5 m.; in close agreement ~ i i t h  the body-wa1.e model and with the 

interplate thrust geometry. The obsen.ed component of right-slip does not require slip partitioning 

at the plate boundary. Normal fauldng along the Coanal Scarp is likely to accommodate 

interseismic deformation. That the \jell-constrained nonhern end of the 1995 rupture zone is under 

the southern part of the Mejillones Peninsula increases the probability for a nex? rupture in the gap 

nonh of it. (*) French-chilcan learn for h e  study of h e  seismic v i l e  : R Armijo, P. Briole. K LyonCaen. 
J.C. Rossignol. J.C. Ruegg Inni~u~ de Ph;.sique du Globe, Poris, Fronce; T .  Duquesnoy. IGA! St 
6iondi. Fronce; L. Onlicb, ORS7O.Y Paris, Fronce & Anrofogmo, Chile. S .  Baniemos, J. 
Camps. R Thjele: L'niversidod de Chile, Sonliogo, Chile; M Arancibia. J .  Cafium, 
SlX4'AGEO.\4Ib', Sontiogo. Chile; D. L a m .  L. Semm'cr: b'nniversldodArfuro Prot, Iquique. Chile; 
M.  Chang IGP, Umo. Peru. 
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Fi y r e  1 : Subduction segments and seismic gap in Northern Chile, GPS network,, aftershocks and 
models for the 1995 Antofagasla earthquake. Plate convergence (7.9 crnlyr) from De Mets et 
a1.(1990). 
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Fi y r e  2 : Average fault plane solution corresponding with the 3 point sources model used in the 
inversion and corresponding observed and synthetic body wave band pass filtered displacements. 



Third ISAG, St Malo (France), 17-191911996 

Figure 3 : Uniform slip model based on GPS measurements. Obsenled and modelled 1,alues : 
(a) Fit to horizontal displacements tvilh 19' dip (solid arrows with 95% confidence ellipses: 
obsenfed; dashed : modelled) . S1, S2, S3 are the three point sources from body naves modelling. 
Fit to vertical displacements with 2Jodip (squares tvilh error bars, observed; crosses, modelled; 
cunre, modelled across AB section). 
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