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INTRODUCTION ABSTRACT Gulf of California (GofC)

_ _ _ _ i i i - - : The 410- and the 660-discontinuities depth might be affected by velocity anomalies above
Central and southern Mexico is tectonlcally characterized by the Gl End seiinam e E.:]re alifiizsl By tnE S ssudlon eriteees plike beneath. oty Amerlcan_plate. e Me.s SRS SUbduc.tlon SEEATECUNDS) € or below them, but the TZ thickness is not (Lebedev et al., 2002). In most of the GofC region

hducti £ the C at der North . at th Veracruz-Oaxaca (VEOX) project have mapped the geometry of the Cocos slab. It is characterized in central Mexico by a shallow horizontal geometry up to ~300 km s rldness [ Sl [ e elobe] Samee, rea o T eost of 1 cull 276 SieIne
>ubauction or the 1.ocos plate under Torthamerican plate WIth -ah  grqm the trench, then it dives steeply (70°) into the mantle, to an apparent end at 500 km depth. In contrast, some 400 km to the south, the slab subducts smoothly,  2goN. The fatter coincides with a low-velocity shallower anomaly previously observed in
average rate of ~6 cm/yr. The subduction angle varies along the trench, yitn 3 dip angle of ~26° to a depth of 150 km. We use receiver functions from teleseismic events, recorded at stations from MASE, VEOX, and the Servicio Sismoldgico  tomography studies and associated with the presence of fluids or melt (Zhang et al., 2007)

from a high angle at the north, to a horizontal subduction in central Nacional (SSN, Mexican National Seismological Service) to map the upper mantle discontinuities and properties of the transition zone in central and southern Mexico.  and related to the slab windows that resulted from the cessation of Farallon.

Mexico and back to a high angle to the south (Pardo & Suarez, 1995). We also use data from the Mapping the Rivera Subduction Zone (MARS) Experiment to get a complete picture of the subduction regime in central Mexico and compare ~ North of 30°N, the upper mantle discontinuities seem complex; we discard multipathing

: . : the mantle transition zone in a slab-tear reaime since the observed topography is smooth and shows gradients of less than 30 km. On the
Cocos subduction Star’FEd at the beginning of the Mlocgne, when the gime. other hand, a 140 K increase in temperature might enhance the garnet-perovskite
Farallon plate evolved into the Cocos plate. The subduction of the East ] transition seismic signature. We mapped the upper mantle discontinuities by
Pacific Rise produced a slab window and a slab tear that propagated AnaIyS|s of the Converted Phases SEITTSESS s asgaag ’ means of receiver functions. Three regions of the
laterally eastward. This is evident from the volcanism migration AU A AL . . d0 M A A 2 4 mantle transition zone can be distinguished along

the Gulf of California axis based on their receiver
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We employed the receiver function technique (Vinnik, 1977), with a data
window that is 120-s length, starting 30 s before the P-wave onset. The
three components (Z, N, E) are rotated to a P-polarization coordinate
_ T system (L, Q, T). We then performed the deconvolution of the Q
The slab geometry has been delineated by seismicity (e.g., Pardo and  component by the L component in the time domain (Ligorria & Ammon,
Suarez, 1995), tomography (Gorbatov & Fukao, 2005; Husker & Davis, 1999) using a Gaussian filter with parameter of 0.25. We chose the best RF

2009) and receiver functions (Pérez-Campos et al.,, 2008; Kim et al., pagsed on the fit of the estimated Q component and the observed signal,
2010; Melgar & Perez-Campos, 2011). The most striking feature of the  kaaping only those with 70% or higher resemblance. In order to enhance

observed in the Trans Mexican Volcanic Belt (TMVB) evolution. Currently,
the slab is rolling back, as indicated by a southern migration of the TMVB
volcanism and the lack of compressional stresses in the overriding plate.
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slab is its flatness under central Mexico, for 250 km from the trench  the mantle discontinuity arrivals, we further filtered the RF between 0.025 . mei ****** Al ok s e
(Perez-Campos et al., 2008). After this, right before the TMVB, the slab 504 0.3 Hz (Fig. 2). b = et il e ”zb’? Sydence of - than globa
subducts rapidly into the upper mantle with a steep angle of 70°  Fqjiowing Dueker & Sheehan (1997), we stacked the RF according to their . }}i : \ pe

reaching a depth of ~410 km at a distance of 380 km from the trench. ~smmon conversion points (CCP). We used iasp91 (Kennett & Engdahl, " G0km  Muliple Dovble 660 Simple

arrivals. pulse. depressed

660 phase.
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The slab seems to end at a depth of 500 km (Pérez-Campos et al., 2008;  1991) as the reference velocity model to backproject the RFs and identify
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Husker & Davis, 2009). their conversion points at the 410 and the 660 discontinuities (Fig. 3). | o 70, P Thickness varition Tn] I RN 6 ST | - Comevrgion sty M yenon
The goal of this work is to determine the presence of the slab in the Based on Gilbert et al. (2003), we generated a 0.5° x 0.5° grid and stacked, 7, %, 0, 0, 0, o, R, e e omVam.
mantle transition zone (MTZ), between the seismic discontinuities at 410 for each discontinuity, the RFs within a distance of 1.5°, which means 66%
1 Discussion and Conclusions
Y ' UMDEr allowed 15 14, a5 EXpected, e Tegions arou € SEBMIC  ~1 05 slab seems to interact with the MTZ in an intermittent fashion rather than spatially continuous. In central Mexico, the slab penetrates the 410
experiments have better coverage. We obtained the mean RFs and its . N . N . .
. . . discontinuity in the predicted spot by the recent seismic tomography of Husker & Davis (2009). Although this tomography shows a truncated slab at
confidence interval by bootstrapping the RFs at each node (Efron & . . : . . ; . L .
DATA Tishirani, 1993) 500 km, a global tomography by Li et al. (2008) shows a persistent fast anomaly in the region that interacts with the 660 discontinuity. This is
We use teleseismic data from three major experiments that have taken ’ : consistent with the topography we observe for this discontinuity.
p|ace in central and southern Mexico: the Meso American Subduction - - - - - - o55° 260° 265" 270° The LVL above the 410 seems to be the result of hYdration due to the presence of the subducted slab.
Experiment (MASE), the Veracruz-Oaxaca (VEOX) experiment and the i e T In contrast to our observations in the Gulf of California, where a warm a hydrated system produced complex RsF, mainly for the 660 discontinuity,
Mapping the Rivera Subduction zone (MARS) experiment; we also use 24° LN - N 24 the RFs in central and southern Mexico seem simpler and suggest the presence of cold material.
data from broadband permanent stations in central and southern Mexico | _ | o
of the Servicio Sismologico Nacional (SSN, National Seismological | ¢«f . . .~ _ REFERENCES
Service in Mexico), and from two temporary stations installed for this S T Difference  Figure 4. Topography of the 410 (top) and 660 (center) |~ -Bucken K € & Sreetan, & b, 1557, Monte
purpose (we will refer them as CONA) (Fig. 1). g TR o T [ qutomea” depth discontinuities. The color corresponds to the depth with respect of converted P to S waves across the
MASE operated from 2005 to 2007, VEOX from 2007 to 2009, MARS from | .| i Gk diso tothe mean depth. The bottom panel shows the transition zone e
2005 to 2006, some SSN data are available since 2001, finally CONA — 12 " 50 50 thickness (TZT). Efon, B & -trci)b:k?eir?)r;iétssr.apl’M gr?gsr.apﬁr\]r;
stations were on the field for three and one year. In total, we wereableto | ey Peremeter i =40 40 o on statistics and applied probabilty, 57,
obtain 6032 receiver functions (RFs). Figure 2. Receiver functions stacked -30 30 o T 7 19 o= > ; ° b .Gnﬁgisnlfr}?gﬁgéﬁgﬁ’X.Sﬁj %plj:igé, s
s w0 R _ by ray parameter. The RFs have been ” . =20 T 1 20 350 TR | Molnar, P,, 2003. Receiver functions in the
/ = MASE o Flgure 1 . Station filtered between 0.025 and 0.3 Hz. The -10 + + 10 400 . | "‘ | Lv 1'{‘*1' t 1 __ western United States, with implications for
|\ norH america { o VEOX @ ]l .locations (squares). The| [ theoretical arrivals for the 410 (P410s) ,;- P A A ) (k W mH i M” \(3. _ v
- CONA yellow area denotes the and the 660 (P660s) discontinuities are 10+ 4 10 E 500 P | HW NN " 7( ' | ‘ doi:10.1029/200118001194. ’
P *1 location of the TMVB and denoted by gray dashed lines. 18 2 g g ” i it mm i ﬂ “Gorbatov, A. & Fukao, Y, 2005. Tomograpic
2the Tuxtlas Volcanic Belt; ) [FRP A | e o subduction and the bresent Coco
brown triangles denote| | Fiaure 3. Number of REs per node for - | > > A oo MU 'P | )“ ”u' | [ | cubdUction, Geophys. 3. 1t 160, 849-854.
I .active volcanoes. Profiles 1 th eg 410 (tE) 0) and the 66% (bottom) 12 *‘ . ‘5‘8 :‘5‘2 200 "WW{ i } %l ‘ (hY \ i ; "m ) "HM ‘}' N 'j‘ -Huasrl](der, ?He%m[)a]a;ViZ£aF;eM'o(fZ()t?mz)' gggzgr;gt\g
| t(.) 9 and ato b are shown in discontinuities. The minimum allowed for 255° 260° 265° 270° 750 ——t—— L ] subduction beneath Mexico City, J.
Fig 5. Numbers next to the the stacki 10. Th 0 100 200 300 400 500 600 700 800 90010001_10012001300140015001600 Geophys. Res., 114, B04306,
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Figure 4 shows the topography of the upper mantle discontinuities and the thickness of the MTZ. The top of the MTZ is delimited by a seismic 10 B old. i e ] ‘ ‘L, C, van der Hilst, R. D, Engdanl, €. R. &
Q

discontinuity at an average depth of 424+11km, this is 14 km deeper than the global average. Its topography shows one interesting feature uplift
directly beneath central Mexico, where the slab reaches the 410 discontinuity according to the seismic tomography by Husker & Davis (2009). Two other

an ) \ ¥ Burdick, S., 2008. A new global model for P
| 1 U wave speed variations in Earth's mantle,
} $ ’T Geochem. Geophys. Geosyst., 9, Q05018,

doi:10.1029/2007GC001806.
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regions of Upllft are also observed, one at the northwest and the other one at the southeast. These correspond to presence of cold material aCCOrding to 20 750, 1(|)o z(l)o 300 400 5oo 600 7oo 800 goo 1000110012|001300140015001600170018|00 ~Ligd0é2ig;13/.oll3.u§it£1mn;?1rg C'rézeli?/z?_'fﬂ:ﬁr;tigﬁ
seismic tomography by Gorbatov & Fukao (2005). 30 . Distance along the profile [km] estimation, Bul. Seismol. Soc. Am., 89,
The 660 discontinuity shows an average depth of 656+17 km depth, which is close to the global average. However, it shows a depression over a large :g B% T Y T 109 ¢ ) y y 5 M;lng 'S_“g%érez_(;ampos, X, 2011. Imaging
area under central Mexico, indicating the possibility of cold material sitting in the 660 discontinuity. 350 R T AT TR g:: Ih:fhhnguzngf%aig%tfedpgfe;rgiiccgu?mt
In general, the MTZ under central Mexico, south of the TMVB seems to be affected by the presence of cold material, making it slightly thicker (~15 km) _ | »‘% M I’ ;% ﬁMW Hi» W ”r WM, !ﬁMHH}WE receiver functions, Pure Appl. Geophys.,
than the global average (Fig. 4). Figure 5. Profiles from west to east (1 to 9) and from = )‘( )1 L W" i e ,}” :’ it 4¥ ‘»“" ” ( ideg” [ -Pa?d?)I, 1»2.'1305762?222?;?11%_5)51.9;?% o
Figure 5 shows a series of profiles from west through east (from 1 through 9) and from south through north (from a through d). The 410, 520 and 660 | Southto north (ato d, see Fig. 1). The background color -: - %‘%%H M m}‘ § }ch W M{ | }L ww % 4{ Hw %«ﬁ d}ﬁ%&g@ sub:::I#cted R gnq roosdplste: in
global discontinuities are indicated. There is a striking correspondence between the RF nature and the tomography. RFs in the region of fast (cold) ?e”?tes the global tomographyll bnyI ?t al. (|2008), red 8 c00 Nal M . 8 4 T sl n b e
material show more complicated nature. Although intermittent, a low velocity layer (LVL) might be depicted above the 410 discontinuity, especially near T()r:essixvael[/r:’vi;?eﬁﬂsgzrzgi t,éc;’eoﬂhZStﬁ g%lcelsrzi'ggfe O 650 M?W m m} W {]€ }Tl‘ ””T‘ % }j H ' Jr ) % }M MW i HW%M % Poaaos X, Kim. Y. Husker, A. Davis, P
where interaction seems to occur between cold material and the 410 discontinuity. the positionuof the crossing proflﬁes and Izhe bosition of il hultalartSeat el La.,s_cna{ltosn,l'(r{.;xv., I’gle;?izlséA.,, Péﬁezc(o)éé.
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