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Aspectos sismológico de los 

sismos de septiembre de 2017 

(Mw8.2, 7.1)





• 8 Sep 2017 (Mw8.2), offshore Tehuantepec, ~700 

km from Mexico City (largest recorded 

earthquake in Mexico ever)

• 19 Sep 2017 (Mw7.1), Morelos-Puebla, 133 km 

from Mexico City (most damaging intraslab

earthquake ever)

Two extraordinary intraslab earthquakes 

in Sep 2017 in Mexico



• Historically intraslab earthquakes have caused 

damage to cities in Mexican altiplano (e.g., 1858, 

1931, 1973, 1980).



Sismos destructor en Oaxaca:

1931, M~8.0. 14 de enero





Singh et al., 1985





Singh et al., 1999



8 Sep 2017, Mw8.2









Strong directivity towards Salina Cruz





Er/Mo=1.3x10**-5



Cartoon, by A. Iglesias



Singh et al., 1981

And the seismic gap?



Sismo de 19 de septiembre de 2017 (Mw7.1)



Mw7.1, R=127 km









Er/Mo=1.6e-5



Venkataraman & Kanamori, 2004



• 19 Sep 2017 (Mw7.1) intraslab earthquake 

produced highest PGA recorded at CU in Mexico 

City, twice that recorded during the interplate

1985 (Mw8.0) Michoacán earthquake.

• These two earthquakes are extreme examples of 

their type, so far, in terms of ground motion and 

destruction to the city. 



2017/09/19

H~51 km

R = 133 km

Amax = 59 cm/s2

Singh et al., 2014



2017/09/19 H~51 km R = 133 km Amax = 59 cm/s2 Vmax = 8.9 cm/s

Singh et al., 2014



Intraslab Interplaca

H ≥ 40 km ~15-25 km

Δσ 30 Mpa 7 Mpa

R a CU ≥ 120 km ≥300 km

→ el espectro enriquecido en CU en altas

frecuencias durante sismos intraslab

Sismos Intraslab vs Interplaca







¿Mw, R  esperado?

¿Sismo Anómalamente energético?



Mw7.1, R=127 km







Prediction of ground motion at CU for Mw7  intraslab

earthquake at 150 km. 

EGF: 21/07/2000, Mw5.8

Modified from Iglesias et al., 2002



Chiapas Mw8.2 intraslab earthquake

Nearly vertical normal fault, severing the subducting Cocos plate

Large slip (upto 15 m) about 60 km from the hypocenter

Directivity towards Salina Cruz (probably the cause of damage in 
Juchitan area)

Large number of aftershocks

-----------------

Can similar large intraslab earthquake occur near the coast 
elsewhere along the Mexican subduction zone?

Implication for Tehuantepec seismic gap? Strongly or weakly coupled 
interface?

Conclusions



Morelos-Puebla Mw7.1 intraslab earthquake

Mw and R expected (more or less)

Largest PGA at CU ( twice that recorded in 1985)

At CU the earthquake seems unusually energetic (0.4<f<1.0), Directivity? 

(No clear eveidence from modelling), Er/Mo ~ 1.3X 10e-5 is not unusual

Fourier spectra of intraslab and interplate earthquakes at CU differ and, 

hence, also the  damage pattern in Mexico City

------------

How close to Mexico City can such earthquakes occur? 

Conclusions



Gracias


