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Doubtful Hypothesis !

But bizarrely it is still persists to this day
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Emil Wiechert, 1896 - an iron core and stony shell

R. D. Oldham, 1096 - a discontinuity between core and shell (mantle)
Beno Gutenberg, - established the depth of this boundary as 2900 km
Harold Jeffreys, 1926 - the core is liquid

Inge Lehmann, 1936 — the inner core (S-?)
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P wave velocities drop suddenly at 2900 km depth, and S
waves cannot pass through this layer (the liquid outer core)

Upper mantle Density

Asthenosphere
(low-velocity zone)

3000
4000
15000

_12-13 gm/cm® {6000

12 14

4 6 8 10
Velocity (km/sec)

(wy) ydeq



0’ 60° 120° 180° 240’ 300° o’



Main tectonic plates

Placa ‘
Juan de Fuca

—{- Placa Filipina

] \

Placa de Cocos
ECUADOR

Placa
Pacifica



© iy Velocities of GPS stations

https://sideshow.jpl.nasa.gov/post/series.html
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Linear magnetic anomalies

C. Period of normal magnetism
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Tectonic plates, Mexico

. 1 - | I° ) | T I ] I T I 1 I 1 1 T 1
i . @ ]
: <}3 ;\ ¢> Extension ' i
30° | ! Y
1 ) e . > :> \\ <:’ Eﬁ:’irjifjn ]
il A Transcurrente 3
25° |8 1
E . b
= L ]
A
—
3 4 1|
~J v |
20°F 4 |
15° | i
£ aribe/
EK&P; | | | | | | | | | | | | - | | | | | | | | @ ‘6"; L
-120° -115° -110° -105° -100° -95° -90° -85°

Longitud



Topography - Bathymetry
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Marina Manea, 2004. Data from:
ftp://topex.ucsd.edu/pub/global_topo_2min/
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The age of subducting plates
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Thermal structure model
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Aseismic stable sliding : T'= 100 — 150 C°, > 450 C°,
Locked seismogenic zone: T'= 150 — 250 C°

e Partially locked transition zone: T'= 250 — 450 C°
Manea&Manea, Pure Appl. Geophys. 2011, 168, 1475-1487.



Perez-Campos et al.,

Continental crust from the receiver function
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Thickness of the crust in southern Mexico (km).

Ferrari et al., 2012



.. slab retreat

Stubailo et al., 2012



Large Earthquakes in
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Schematic seismic cycle and plate
margin deformation
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Elastic rebound in a subduction zone




Coseismic uplift September 19, 1985
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Latest earthquakes in or near Mexico

Latest earthquakes in or near Mexico
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SERVICIO SISMOLOGICO NACIONAL
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Catalogo de sismos historicos

PLATAFORMA CREDITOS CONTACTANOS
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San Sixto earthquake March 28, 1787, ~Mw8.6

Map Satellite

TABASCO
Villahermosa

GUERRERO.

Chiilpancingo

Corralero

Jamiltepec

Tehuantepec

Google

Suarez and Paola Albini, 2009

Nunez-Cornu et al., 2008



Y

T b

A

N
N
o

Latitude, °N

-108° -106° -104° -102° -100° -98° -96° -94° -92° -90°
Longitude, °E

2006 LT SSE area,

joint inversion of InSAR and GPS data
Cavalié et al., EPSL 2013



SSE October 2001 AT- 9 months
Average slip of 10 cm has
produces a measurable surface

displacement D of 550x250 km?.

Equivalent magnitude is of M,, 7.5

B3

2001-2002 SSE

10 cm/fyr

Kostoglodov et. al, 2003



Displacement wrt NA, mm
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La Venta — Chacalapa fault system
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Slip partitioning model

Vy=V.(siny — cosy tan¥)

McCaffrey, 1992




CMT slip vectors (subduction thrust EQs)
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Analysis of slip partitioning
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Latitude, °N

Kazachkina et al

Secular GPS velocities and their oblique components wrt MAT
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Crustal slow slip (cSSEs) occur on the LVC
during large subduction sSSEs

Large long-term subduction sSSEs reduce
normal stress on the creeping LVC shear
zone. This effectivly drops the friction
resistence on it, and the LVC slip velocity
and displacement increase.




Inter-SSE vs secular displacements on the LVC

Inter-SSE displacement
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Detrended diaplacement, mm
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Critical period (7.” ) of normal stress oscillations
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Spatiotemporal Variations in Slow Earthquakes Along
the Mexican Subduction Zone

T * ~3.3 year

Oaxaca T =1-2 year
A¢ ~ 1.3 month

- T=1-2 year REEAT i

Displacement N, mm

; I . I ; | . | . 1 . 1 . | y 1 > I ' 1

2006 2007 2008 2009 2010 2011
Year

2012 2013 2014 2015 2016

Ad

OXPE
Normal
E 120
=
<
=
=
£ 1004
‘g Sinistral
&
3
Q
2 80-
200 011 2012
Time, year
AQ ~ 1.3 month
., — ——
3n/4
S n2r
/4~
0 11 I 1 1 1 1 1 111 I
107 10° 10'

Vibration Period (seconds)

Maury et al., 2018



Normal displacement wrt MAT, mm
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DATA

Absolute gravimeter
GNSS - GPS

Seimological records



Superconducting Gravimeter data
for analysis of the seismic normal modes
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INTRODUCING THE FG5-X

The new state of the art
in absolute gravity measurement

Improved reliability
and accuracy

New extended free-fall
length chamber

Improved Electronic Control

FG5X-252 gravimeter

Mro. Alfredo Esparza

Centro Nacional de Metrologia (CENAM)

LACOSTE




7 visible satellites




Acapulco GPS station




~260 GPS stations exist in Mexico
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Earth’s free oscillations from GPS records
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