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Abstract 18 

The active tectonics in Myanmar is governed by the ongoing northward indentation and 19 

obliquely-eastward subduction of India into Eurasia. So far, detailed seismic structure of the 20 

crust and uppermost mantle at the eastern flank of the India-Eurasia collision zone remains 21 

highly debated. With seismic waveforms recorded at 79 broadband stations in Myanmar, we 22 

build a regional shear velocity model in the depth range of 0-80 km by joint inversion of 23 

ambient noise derived Rayleigh wave dispersion and P-wave receiver functions. Common 24 

conversion point stacking was performed along two representative profiles. We observe clear 25 

variations in the seismic velocity and discontinuity structures beneath this region. 1) A 26 

sedimentary layer covers the eastern fore-arc trough of the Central Myanmar Basin, with shear 27 

velocity less than 2.5 km/s and thickness increasing from ~8 km at 22°N to ~18 km at 23°N. 28 

The fore-arc Chindwin basin is evidently thicker than the back-arc Shwebo basin, an abrupt 29 

eastward drop in sediment thickness appears immediately below the Wuntho-Popa magmatic 30 

arc. 2) Crustal low-velocity (LV) anomalies (< 3.3 km/s) in the Indo-Burma Ranges probably 31 

reflect the Bengal sediments accreted to the toe of the overlying Burma plate, 3) The underlying 32 

LV layer with a thickness of over 25 km below the Burma Moho (30-40 km in depth) is 33 

indicative of the eastward subduction of the Indian continental crust, the top boundary of which 34 

is imaged with a dip angle of ~20°. 4) Upper mantle LV anomalies filling the majority of the 35 

back-arc domain at depths greater than 60 km display a connection to a small-scale, subcrustal 36 

LV body beneath the Monywa volcano, possibly forming a fluid- or melt-rich mantle channel.  37 

 38 

Keywords: Myanmar, Subduction zone, Joint inversion, S-wave velocity structure, Seismic 39 

discontinuity 40 
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1. Introduction 42 

The northward collision of the Indian plate into the Eurasian plate since the Eocene has resulted 43 

in the rise of the Himalayan orogen and the Tibetan plateau (e.g., Molnar and Stock, 2009). 44 

Recent seismological studies have demonstrated the sub-horizontal subduction of the Indian 45 

plate beneath the Tibetan plateau (e.g., Li et al., 2008; Zhao et al., 2010). Trigged by the Indian 46 

indentation, eastward escape of the upper crustal material out of the plateau has been indicated 47 

by the GPS velocity field showing clockwise rotation around the Eastern Himalayan syntaxis 48 

(e.g., Zhang et al., 2004). The collisional front along the Himalayans is ended to the east by the 49 

eastern syntaxis and pivots southwards into western Myanmar. There, the mode of convergence 50 

shifts dramatically from underthrusting to hyper-oblique subduction, which is responsible for 51 

the formation of the Burma micro-plate, a fore-arc sliver anchored to the Indian plate (e.g., 52 

Satyabala, 2003; Rangin et al., 2013). In order to unravel the complex tectonic evolution at the 53 

eastern margin of the Indian plate and its associated seismicity and volcanism, it is key to 54 

investigating detailed seismic velocity structure beneath Myanmar.  55 

Our study region lies mostly in central Myanmar and composes of several N-S oriented tectonic 56 

elements (Figure 1). The Indo-Burma Ranges (IBR) in the west are an arcuate fold-and-thrust 57 

belt mainly formed by Eocene flysch sediments, early Cretaceous ophiolites and a high-grade 58 

metamorphic core (Mitchell, 1993; Maurin and Rangin, 2009; Morley et al., 2020). East of the 59 

IBR adjacent to the Kabaw fault, the Central Myanmar Basin (CMB) is filled with late 60 

Cretaceous-Quaternary sediments up to 18 km thick (Pivnik et al., 1998). The mid-Cretaceous 61 

Wuntho-Popa magmatic arc, with sporadically distributed volcanics on the surface, further 62 

splits the thick fore-arc basin in the west from the thinner back-arc basin in the east (Bender, 63 

1983; Mitchell, 1993; Bertrand and Rangin, 2003; Licht et al., 2018). The active strike-slip 64 

Sagaing fault cuts across the CMB in the eastern flank and links the Andaman spreading system 65 

in the south. Farther east, the Shan Plateau (SP) belongs to the Sibumasu Block and consists 66 

primarily of Cambrian to early Cretaceous sequences, with the Mogok metamorphic belt 67 

fringing its west (Mitchell, 1993; Metcalfe, 2011).  68 
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Influenced by the obliquely-eastward subduction of the Indian plate, this area is of high seismic 69 

risk. East of the magmatic arc, seismic activities mostly concentrate around active fault zones 70 

within the Burma crust (Mon et al., 2020). One of the greatest seismic hazards in Myanmar 71 

results from shallow strike-slip earthquakes along the Sagaing fault, posing a grave danger to 72 

its nearby population centers (Hurukawa and Maung Maung, 2011). In the middle study region, 73 

near-surface sedimentary rocks in the CMB can cause significant amplification and resonances 74 

to the long period ground motions triggered by earthquakes (e.g., Borcherdt and Gibbs, 1976). 75 

Farther west, beneath the IBR, seismicity changes from predominately dextral strike-slip 76 

mechanism to mixed thrust and strike-slip (Kumar et al., 2015). An east-dipping Benioff zone 77 

with hypocenters down to ~180 km depth highlights the existence of the subducted Indian plate 78 

(Ni et al., 1989; Hurukawa et al., 2012). In order to accurately locate earthquakes and to help 79 

assess the diverse seismogenesis in this area, it is important to acquire detailed geometry of the 80 

subsurface structure.  81 

Existing tomographic images show that the Indian slab of high seismic velocity material has 82 

descended far beyond local seismicity into the upper mantle beneath Myanmar (e.g., Li et al., 83 

2008; Pesicek et al., 2010; Koulakov, 2011; Yao et al., 2021). However, the majority of these 84 

studies concentrate on the upper mantle velocity features beneath Myanmar, and thus provide 85 

limited information on the shallow (i.e., <100 km depth) structure of the study region. Since 86 

digital broadband networks began to be set up in 2016, regional 3-D crustal shear velocity 87 

model of Myanmar have been obtained by either joint inversion of receiver functions (RFs), 88 

Rayleigh wave dispersion and ellipticity (Wang et al., 2019) or ambient noise tomography (Wu 89 

et al., 2021). These models provide constraints on the main structures such as the sedimentary 90 

basin and the Moho discontinuity, but the average station spacing in these studies was ~150 91 

km. Using data retrieved from a denser seismic network, both RFs (Zheng et al., 2020) and 92 

local earthquake tomography (Zhang et al., 2021) reveal an east-trending low velocity layer 93 

down to a depth of ~100 km, suggesting the subduction of the Indian continental crust below 94 

central Myanmar.  95 
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Benefiting from a recently-deployed dense 2-D seismic network and other available permanent 96 

stations in central Myanmar, we refine the regional shear velocity structure by joint inversion 97 

of ambient noise derived Rayleigh wave dispersion and RFs. By combining information from 98 

surface wave dispersion and RFs, the inverted shear velocity model well constrains both 99 

vertical and lateral velocity variations. To better interpret the joint inversion pictures, we also 100 

performed common conversion point (CCP) stacking of the RFs along two representative 101 

profiles. Integrated with existing observations, we then relate the dominant features presented 102 

in our new shear velocity model and CCP stacked profiles to the tectonic processes along the 103 

eastern margin of the Indian plate. 104 

2. Data processing 105 

We analyzed the ambient noise and teleseismic body wave data recorded between June 2016 106 

and January 2018 by 70 temporary broadband stations from the CMGSMO network (Bai et al., 107 

2020; Mon et al., 2020; Zhang et al., 2021) and 9 permanent stations, 8 of which are from the 108 

Myanmar National Seismic Network and 1 from the GE network (Figure 1). The average 109 

spacing between stations is less than 50 km, which provides an unprecedented opportunity to 110 

study detailed crustal and uppermost mantle structure beneath central Myanmar. 111 

2.1 Ambient noise correlation and tomography 112 

Surface wave dispersion inferred by ambient noise interferometry is not reliant on a good 113 

azimuthal distribution of earthquakes and has become a powerful tool for imaging subsurface 114 

velocity structure at local scale (e.g., Shapiro and Campillo, 2004; Shapiro et al., 2005). We 115 

processed ambient noise data following the procedures described by Bensen et al. (2007). For 116 

each station, vertical components of continuous seismic waveforms were cut into day-length 117 

segments. After removal of mean, trend, and instrument response, the data were down-sampled 118 

to 1 Hz and bandpass filtered at 2-100 s. Temporal running-absolute-mean normalization and 119 

spectral whitening were carried out to suppress the effects of earthquake signals and 120 

instrumental irregularities. Subsequently, daily inter-station cross correlations were computed 121 
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and then linearly stacked for each station pair. Figure S1 shows an example of cross correlations 122 

between station M20 and the other stations used. Apparently, Rayleigh wave signals are more 123 

complicated and propagate much slower on inter-station paths across the western study region 124 

than those in the east. To further improve the signal-to-noise ratio, we averaged the positive 125 

and negative correlation lags for dispersion analysis.  126 

The inter-station group and phase velocity dispersion curves of the fundamental-mode 127 

Rayleigh wave were extracted by an image transformation technique (Yao et al., 2006). We 128 

selected reliable dispersion measurements based on two criteria: (1) the inter-station distance 129 

should be at least 1.5 times the wavelength and (2) the signal-to-noise ratio of cross correlations, 130 

defined as the peak amplitude in the signal window divided by the mean amplitude in the noise 131 

window, are more than 5. In addition, we ensured the smoothness and coherence of the 132 

dispersion curves through manual inspection. In some cases where dispersion curves exhibit 133 

abrupt disconnections, the velocity measurements at shorter periods (e.g., less than 10-15 s) 134 

would be discarded. Figure S2 shows an example of dispersion curves extracted between two 135 

stations located in the CMB. Eventually, we acquired group and phase velocity dispersion 136 

curves at the period band of 3-40 s, with more than 1000 measurements made available at most 137 

periods. (Figure S3). 138 

We adopted the Fast Marching Surface Tomography (FMST) approach (Rawlinson and 139 

Sambridge, 2005) to invert for the 2-D Rayleigh wave velocity maps at individual period from 140 

3 to 40 s. We meshed our study region into a grid with 0.2° spacing in both longitude and 141 

latitude. As starting model each grid node was specified to the velocity averaged on all inter-142 

station paths at each individual period. The optimal damping and smoothing factors that control 143 

the trade-off between fitting the data, model regularization and model smoothing were 144 

estimated at each period by the classic L-curve method (Rawlinson et al., 2006). Outliers with 145 

a traveltime residual beyond the 90% confidence level were removed after the first iteration. 146 

Figures 2 presents the inverted group velocity maps at selected periods after 10 iterations (see 147 

Figure S4 for the phase velocity maps, which exhibit similar patterns as in the group velocity 148 
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maps). As can be seen, the most striking feature is low-velocity anomalies that fill the fore-arc 149 

CMB at most periods. The IBR in the west are featured by high-velocity anomalies at short 150 

periods but gradually become a low-velocity zone at periods exceeding 18 s. By contrast, high-151 

velocity anomalies are commonly found beneath the back-arc CMB and the SP. We performed 152 

checkerboard tests to assess the resolution of the 2-D tomographic maps. The input model with 153 

anomaly size of 0.8° × 0.8° can be properly recovered at all periods (Figure S5). For the input 154 

anomaly size of 0.4° × 0.4°, we noticed that the smearing effects emerge at periods greater than 155 

35 s in the back-arc CMB and the SP due to inadequate interstation ray coverage (Figure S6). 156 

Therefore, we focused only on large-scale structure in the uppermost mantle. We note that five 157 

permanent stations (KTA, KTN, NPW, SIM and TGI) that are located outside the well-resolved 158 

areas of the ambient noise tomographic maps were excluded from subsequent analysis.  159 

2.2 P-wave receiver function analysis 160 

RFs are sensitive to seismic discontinuities beneath the study region (Vinnik, 1977; Langston, 161 

1979). We collected teleseismic events with magnitudes larger than 5.5 and epicentral distances 162 

of 30-90°. Most events are located to the east of Myanmar within the azimuthal range of 30-163 

150° (Figure 3a). For RF calculation, three-component seismograms were zero-phase filtered 164 

to 0.01-4 Hz and trimmed to 20 s prior to and 100 s after the initial P-arrivals. Horizontal 165 

components were then rotated to the radial and tangential directions. Finally, radial RFs were 166 

generated by a time-domain maximum entropy deconvolution method (Wu et al., 2003) with a 167 

Gaussian parameter of 2.5 and water level of 0.001. We manually discarded incoherent RFs, 168 

such as those with anomalously long-period oscillation or with large coda amplitudes. The 169 

selection process yields a total of 13591 RFs.  170 

We then prepared RF stacks at distributed grid nodes for joint inversion with surface wave 171 

dispersion. Some previous studies have attempted to suppress the potential effects of dipping 172 

interfaces or azimuthal anisotropy on the stacked RFs by narrowing the stacking range in both 173 

distance and back-azimuth (e.g., Wang et al., 2019) or stripping the RF back-azimuthal 174 

dependence via harmonic decomposition (e.g., Bianchi et al., 2010; Shen et al., 2012). However, 175 
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such strategies are more suitable to resolve the 1-D velocity structure beneath a single station, 176 

where RF ray paths from other stations are not overlapping in the targeted depth range. The 177 

obtained single-station velocity models also require further interpolation to construct the final 178 

3-D velocity model. Here our goal is to form laterally smoothed and continuous RF gathers 179 

throughout the study area. To that end, we employed the scheme proposed by Delph et al. (2015) 180 

to perform the RF common conversion point (CCP) stacking. Amplitudes on each RF were 181 

migrated along the ray path to the corresponding P-to-S conversion points using the global 1-182 

D IASP91 model (Kennett and Engdahl, 1991). To match the grid spacing of dispersion data, 183 

we divided the study region into a grid of size 0.2° laterally by 0.5 km vertically and averaged 184 

all the amplitudes within a box-shaped cell centered at each grid node. The stacking cell has a 185 

minimum volume of 0.4°×0.4° laterally by 0.5 km vertically. We allowed the lateral cell width 186 

to expand in the step of 0.05° until 20 rays are included. It can be seen that the lateral cell width 187 

of 0.4° is sufficiently wide for most grid nodes at 30 km depth (Figure 3b). After the depth-188 

domain stacking, RFs were transformed back to time using the IASP91 model again to 189 

minimize the effect of velocity model used on the resulting CCP stacked traces (Delph et al., 190 

2015). The RFs can then be paired with Rayleigh wave dispersion curves at each grid node for 191 

joint inversion.  192 

Figure 4 shows CCP stacked RFs at grid nodes along 22°N and 23°N. The RF waveforms 193 

exhibit clear variations from west to east. Whereas the P-to-S phases converted from the Moho 194 

show up consistently at 4-5 s east of 95°, it is difficult to trace the Moho signals continuously 195 

in the west. Compared to the linearly-stacked RFs produced independently at nearby stations, 196 

the primary phases are further enhanced in the CCP stacks but at the cost of slightly loss of RF 197 

amplitudes. Moreover, the sudden changes between RF stacks at neighboring stations, possibly 198 

caused by local structure variations, can be smoothed out through CCP stacking.  199 

To better interpret the inverted shear velocity model, we also constructed two densely grid-200 

spaced conventional CCP stacked profiles (e.g., Kind et al., 2002). Each profile was divided 201 

into cells with spatial intervals of 1 km along the profile and 0.5 km in depth. To take lateral 202 
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velocity heterogeneity into account, we back-projected RF amplitudes along their ray paths in 203 

the new joint inversion model from this study (see section 3); below 80 km depth we assume 204 

the global 1-D IASP91 model for the back-projection (Kennett and Engdahl, 1991). All 205 

amplitudes that are in the same cell within a certain width on either side of the profile were 206 

stacked and normalized. The half-width of the stacking area was assigned as 40 km for the 207 

south profile and 80 km for the north one due to sparser data coverage in the north. A smoothing 208 

filter within one Fresnel zone was employed along the profile (e.g., a ~9.5 and ~14.5 km radius 209 

at 30 and 60 km depths, respectively). Considering the dipping feature of the subduction plate 210 

interfaces, for stations east of 95°E we confined RFs in the back-azimuthal range of 270°-360° 211 

and 0°-90° for CCP stacking (Zheng et al., 2020).  212 

3. Inversion for shear velocity 213 

A two-step inversion algorithm was adopted to determine the 1-D shear velocity model at 214 

individual geographical grid node. First, we applied the Markov chain Monte Carlo (McMC) 215 

transdimensional Bayesian approach (e.g., Bodin et al., 2012) in the implementation by 216 

Dreiling et al. (2020) to build a probabilistic model using only Rayleigh wave dispersion curves. 217 

Second, we refined the shear velocity model by performing an additional linear joint inversion 218 

which utilizes both dispersion data and RF waveforms (Herrmann, 2013). We prefer the two-219 

step inversion strategy to a more direct one-step Bayesian joint inversion of both dispersion 220 

data and RFs because we found in initial tests, that the one-step inversion sometimes failed to 221 

find a simple model to simultaneously match dispersion and RF data. The two-step method can 222 

generally achieve better RF data fit, especially at nodes in the CMB where the RF wave trains 223 

are highly contaminated by sediment reverberations. Since our data are mostly sensitive to S-224 

wave velocity, the corresponding P-wave velocity as well as density are set according to 225 

empirical relations (Birch, 1961; Brocher, 2005). 226 

3.1 Bayesian inversion of Rayleigh wave dispersion  227 

At each geographical grid node, we extracted Rayleigh wave group and phase velocity 228 
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dispersion curves at 3-40 s period band from ambient noise tomography to build a 1-D shear 229 

velocity model. The 1-D model was described by a set of Voronoi nuclei (Bodin et al., 2012). 230 

The number of nuclei as well as their positions (i.e., depth and shear velocity) were treated as 231 

unknowns and arbitrarily drawn from uniform prior distributions during the inversion. A prior 232 

of 1-30 was assumed for the number of Voronoi nuclei, 0-80 km for the nucleus depth and 1.0-233 

5.0 km/s for shear velocity.  234 

The inverse problem was tackled in a Bayesian framework, where the complete solution is 235 

given by the a posterior probability distribution of the model m conditional on the observed 236 

data dobs, denoted by p(m | dobs). Bayesian inference takes into account the a prior knowledge 237 

on the model p(m) and the likelihood function p(dobs | m) to express the posterior distribution 238 

function. The prior probability is considered as a product of independent uniform distributions 239 

on each model parameter, as defined in the previous paragraph. The likelihood term quantities 240 

the capability of a particular model to reproduce the observed data and can be written as 241 

𝑝ሺ𝐝௢௕௦|𝐦ሻ ൌ
ଵ

ඥሺଶగሻ೙|𝐂೐|
ൈ exp ቄିΦሺ𝐦ሻ

ଶ
ቅ     (1) 242 

Φሺ𝐦ሻ ൌ ሾ𝑔ሺ𝐦ሻ െ 𝐝௢௕௦ሿ்𝐂௘ିଵሾ𝑔ሺ𝐦ሻ െ 𝐝௢௕௦ሿ   (2) 243 

where the exponential term Φ(m) measures the disagreement between observed dobs and 244 

predicted data g(m), n is the size of data vector, i.e., the number of dispersion periods in our 245 

case, and Ce is the data covariance matrix accounting for the amplitude and correlation of data 246 

noise. It is noteworthy that the amplitude of data noise essentially determines the relative 247 

weighting between different data sets as well as model complexity. Following Bodin et al. 248 

(2012), we considered the noise amplitude as a non-model parameter to be varied from 0.0001 249 

to 0.2 km/s in the inversion. 250 

We performed the Monte Carlo search with 100 independent Markov chains. Each chain 251 

explores the model space 1.2 million times with the first 0.8 million iterations discarded as the 252 

burn-in phase. To avoid an unreasonable solution, we declared outlier chains that fail to reach 253 

the global plateau of the likelihood function as those with a median likelihood lower than 0.8 254 
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times the averagely-reached median of all chains. We further rejected any chains where the 255 

best-fitting model has a shear velocity of greater than 4.0 km/s in the top layer or that to be less 256 

than 3.0 km/s in the bottom half space. For 81% of all nodes, the number of outlier chains is 257 

no more than 10. Eventually, all the models after the burn-in phase from the non-outlier chains 258 

were thinned to an ensemble of 0.2 million samples whose density ought to follow the posterior 259 

distribution. We take the mean posterior model as a representative solution to the inverse 260 

problem. Figure S7 shows an example outcome of the Bayesian inversion. 261 

3.2 Joint linear inversion of dispersion data and RFs 262 

Rayleigh wave dispersion naturally provides tight constraints on the absolute shear velocity 263 

(Figure S8) but have broad sensitivity for the abrupt velocity contrasts over small depth ranges 264 

(e.g., Julià et al., 2000). Therefore, in the second step, we jointly inverted dispersion data with 265 

RFs through a linearized least-squares method in order to enhance the sensitivity to velocity 266 

interfaces (Julià et al., 2000; Herrmann, 2013). To reduce the dependence of linear inversion 267 

on the starting model, the data-driven probabilistic model from the Bayesian inversion was 268 

used at each node as initial input. The 1-D shear velocity structure is parameterized by a number 269 

of isotropic layers with constant thicknesses, i.e., 1 km in the top 30 km and 2 km at 30-80 km 270 

depths. We used Rayleigh wave dispersion values at 3-40 s period band and CCP stacked RF 271 

waveforms windowed at 5 s before and 15 s after the P-arrivals. The inversion was performed 272 

40 times at each node with a damping value of 1 for the first 10 iterations and 0.2 for the 273 

following 30 iterations. The relative weighting between Rayleigh wave dispersion and RFs was 274 

assigned as 0.5, corresponding to equal contributions of both data sets to the inversion model.  275 

4. Structure of the crust and uppermost mantle 276 

Figure 5 shows final joint inversion results at four representative inversion nodes located in 277 

different tectonic units. Compared to the initial models derived only from surface wave 278 

dispersion data, the final inversion models retain the broad interstation structure captured by 279 

Rayleigh wave velocities while including the local sensitivity of RFs to the velocity interfaces. 280 
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More specifically, constraints from RF data sharpen the Moho discontinuity especially beneath 281 

the CMB and the SP, and introduce more details to the crustal structure. In Figure 5, the 1-D 282 

shear velocity structures differ considerably from each other at the four nodes. A low-velocity 283 

layer at 10-20 km depths can be distinguished at node N062 in the IBR (Figure 5a). A shear 284 

velocity of less than 2 km/s is observed in the upper crust under the fore-arc Chindwin basin 285 

(Figure 5b). In the uppermost mantle, a low-velocity zone at depths greater than 60 km is 286 

present beneath the back-arc Shwebo basin (Figure 5c). The shear velocity structure below the 287 

SP is rather simple, with a sharp Moho interface at ~35 km depth (Figure 5d). We note that the 288 

final inversion model can fit the observed data sets fairly well, except for RF waveforms 289 

associated with the fore-arc basin, where thick, low-velocity sediments may have a major 290 

impact on the observed RFs, and the local 1-D assumption underlying the inversions might no 291 

longer be appropriate (Figure 5b).  292 

Figure 6 displays horizontal slices of the inverted 3-D shear velocity model at different depths. 293 

Beneath central Myanmar, the shear velocity structure exhibits obvious variations from the 294 

subsurface to the uppermost mantle. At a depth of 1 km, low-velocity anomalies (denoted by 295 

LV1) that represent the shallow sedimentary sequence occupy most area beneath the CMB, 296 

including the fore-arc Chindwin and back-arc Shwebo sub-basins. By contrast, relatively high-297 

velocity anomalies can be seen beneath most of the IBR and the SP. At 5 km depth, while the 298 

Shwebo basin becomes less visible, the Chindwin basin shows up as prominent low-velocity 299 

anomalies (< 2.5 km/s, LV1), which are well sandwiched between the Kabaw fault in the west 300 

and the Wuntho-Popa magmatic arc in the east. The thick, low-velocity sediments can be 301 

directly inferred from the observed data, e.g., slow surface wave propagation (< 2 km/s) in the 302 

ambient noise data (Figures 5b, S1 and S2) and complicated first peaks in the RFs (Figure 4). 303 

The crustal structure at shallow depths overall correlates well with surface geology but varies 304 

with increasing depth. At 12 km depth, low-velocity anomalies still dominate the fore-arc basin 305 

but appear more pronounced in the north. To the west of the CMB, a second low-velocity zone 306 

(LV2) emerges from the southern IBR and then expands to the entire orogenic belts at 20 km 307 

depth, with shear velocity exceeding 3.5 km/s (renamed as LV3) from 30 km downwards. 308 
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Conversely, the low-velocity anomalies below the fore-arc basin gradually give way to high-309 

velocity anomalies. At a depth of 40 km, localized low-velocity anomalies (LV4) are imaged 310 

roughly below the Holocene Monywa volcano. Down to a depth of 50 km, the IBR are still 311 

characterized by low-velocity anomalies. By contrast, the fore-arc basin is featured by high-312 

velocity anomalies relative to the rest of the study region. Shear velocity values as high as 4.5 313 

km/s reflect upper mantle material at this depth. A clear division between a fast western part 314 

and a slower eastern part of the study region appears at 78 km depth. Low-velocity anomalies 315 

(LV5) spread out beneath the back-arc area. 316 

Two vertical Vs cross sections that transect the main tectonic units are shown in Figures 7a and 317 

8a, with their corresponding locations given in Figure 6a. In both profiles, low-velocity 318 

anomalies of less than 2.5 km/s (LV1) dominate the shallowmost crust beneath the CMB. The 319 

thickness of the fore-arc Chindwin basin varies from ~8 km in the south profile (AA’) to ~18 320 

km in the north one (BB’). The fore-arc basin is evidently thicker than the back-arc basin. A 321 

clear decrease in the sedimentary thickness at ~95°E, from over 8 km in the western fore-arc 322 

CMB to less than 3 km in the eastern back-arc region, matches well with the surface location 323 

of the magmatic arc. In the mid-lower crust, the IBR are featured by low-velocity anomalies of 324 

less than 3.3 km/s (LV2), which are more noticeable at 10-20 km depths along profile AA’. At 325 

a depth range of 30-40 km, the sharp velocity variation from ~3.8 to ~4.2 km/s depicts the 326 

Moho interface. The Moho in the shear velocity model is defined at the depth where the vertical 327 

velocity gradient reaches a local maximum between 3.5 and 4.5 km/s. Beneath the CMB and 328 

the SP, our joint inversion results reveal a relatively flat Moho that generally follows the 4.0 329 

km/s velocity isoline, and the average Moho depth is ~30 and ~35 km along profiles AA’ and 330 

BB’, respectively. It is noteworthy that the Moho is clearly interrupted at the place where LV4 331 

appears. Beneath the IBR, it is difficult to delineate the Moho of the overriding Burma plate 332 

due to the presence of the subduction zone. At a depth range of 25-55 km below the IBR, low-333 

velocity anomalies (LV3) dipping with a gentle angle to the east correlate well with a focused 334 

and also east-dipping set of intermediate-depth seismicity. This low-velocity zone is clearly 335 

discriminated from underlying mantle of shear velocity faster than 4.5 km/s. Beneath the back-336 
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arc CMB, another upper mantle low-velocity body (LV5) can be distinguished at depths greater 337 

than 55 km. Along profile AA’, this low-velocity zone tends to extend upwards and connect to 338 

LV4 at the base of the crust. By contrast, the fore-arc region is featured by relatively high-339 

velocity upper mantle material. Along the same profiles, Figure S9 displays the surface wave 340 

only Bayesian inversion model, which overall exhibits similar velocities but a less clear Burma 341 

Moho, compared to the final joint inversion model (Figures 7a and 8a).  342 

To assist in discontinuity interpretation, we also perform conventional CCP stacking, with 343 

denser grid spacing than used for joint inversion, along the two profiles (Figures 7b and 8b). 344 

The Ps delay time is corrected for 3-D velocity heterogeneity by the joint inversion model. 345 

Overall, features presented in the CCP stacked profiles are compatible with those in the shear 346 

velocity model. The thickness contrast between the fore-arc and the back-arc basins is 347 

confirmed by the CCP stacked profiles. The Moho topography obtained by CCP stacking shows 348 

more details than that in the joint inversion results. Along profile AA’, the continuity of the 349 

Burma Moho is truncated at two locations. The gap in the Moho at 94.5-95°E coincides with 350 

the place where the upper mantle LV4 interacts with the base of the crust. Another Moho gap 351 

is found at ~96°E, roughly below the dextral Sagaing fault. We think that this Moho gap may 352 

not reflect the currently active Sagaing fault but represent an older suture because it is not 353 

consistent with the distribution of the crustal earthquakes occurring along the fault near ~22°N. 354 

Such hypothesis is supported by the observed outcrop of Mogok metamorphic belt west of the 355 

Sagaing fault between Mandalay and Shwebo (Lothar Ratschbacher, personal communication; 356 

Myanmar Geosciences Society, 2014). These metamorphic rocks are thought to originate at 357 

depth in the mid-lower crust during the Tertiary, which is prior to the dextral motion on the 358 

Sagaing fault (Searle et al., 2007). Along profile BB’, the Moho is continuous below the CMB 359 

and the SP without any visible disconnection. Nevertheless, we notice that the Moho depth 360 

elevates from ~40 km beneath the fore-arc to ~30 km beneath the back-arc region, and then 361 

deepens back to ~40 km beneath the SP. In addition, two subparallel Ps phases, with a negative 362 

phase above a positive one, are well imaged at depths of ~25-90 km in the western part of 363 

profile AA’. The upper negative phase runs from ~25 km to 60 km depth while the lower 364 
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positive phase extends from ~45 km to depths greater than 80 km. These two phases with a dip 365 

of ~20° towards the east envelop most of the intermediate-depth earthquakes. Along profile 366 

BB’, an east-dipping negative phase can be observed at ~40-65 km depths while no dipping 367 

positive phase is distinguishable at greater depths.  368 

5. Discussion 369 

5.1 Basin structure 370 

Seismic velocity structure beneath the CMB has been previously investigated by active source 371 

seismic surveys, but only along several short profiles (Pivnik et al., 1998; Bertrand and Rangin, 372 

2003). Wang et al. (2019) also provide shear velocity structure under discrete seismic stations 373 

in the CMB. Unfortunately, only six of their stations are located in our study region. With 374 

improved shallow sensitivity especially from ambient noise derived Rayleigh wave velocity 375 

dispersion (e.g., Figure S8), we are able to constrain the basin structure of central Myanmar on 376 

a regional scale.  377 

In our joint inversion results, the most prominent feature in the upper crust is LV1 of less than 378 

2.5 km/s beneath the fore-arc Chindwin sub-basin. Geologically, the Chindwin basin lies 379 

completely in the fore-arc domain and comprises both marine and non-marine deposits (Ridd 380 

and Racey, 2015). This basin is bounded by the IBR in the west and the magmatic arc in the 381 

east, as verified by both ambient noise tomography and joint shear velocity inversion results 382 

(Figures 2 and 6). In the south, the Chindwin basin is separated with the Minbu basin by a small 383 

topographic high at ~22°N. In the north it extends beyond our study region to ~26°N (Bender, 384 

1983; Pivnik et al., 1998). Our joint inversion model clearly shows that the sedimentary 385 

thickness of the Chindwin basin gradually increases northwards from ~8 km at its southern 386 

edge (~22°N) to a maximum value of 18 km at the depocenter (~23°N) (Figures 6-8). The 387 

remarkably-thick Chindwin basin and its thickening trend towards the north is echoed by the 388 

Bouguer gravity map, showing strong negative anomaly in the fore-arc region with a minimum 389 

value of -175 mGal at ~23°N. (Mukhopadhyay and Dasgupta, 1988; Pivnik et al., 1998). With 390 
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sparser data distribution than ours, recent ambient noise tomography study for almost the entire 391 

Myanmar region also suggests two distinct depocenters, located in the Chindwin and the Minbu 392 

basins (Wu et al., 2021).  393 

Across the magmatic arc, the sedimentary thickness abruptly decreases from over 8 km in the 394 

fore-arc Chindwin basin to less than 3 km immediately east of it in the back-arc Shwebo basin 395 

(Figures 7 and 8). This thickness contrast agrees well with existing observations in the adjacent 396 

region (Bertrand and Rangin, 2003; Wu et al., 2021; Zhang et al., 2021), although the exact 397 

sedimentary thickness probed by different studies varies slightly. The fore-arc/back-arc 398 

differentiation could be related to the obliquely-eastward subduction of the Indian plate. Until 399 

the mid-Eocene time, the Burma subduction margin was still dominated by the subduction of 400 

the Neotethyan oceanic plate and acted as a typical Andean-type setting, with the CMB as a 401 

whole situating in the fore-arc domain open to the trench (Licht et al., 2018). The basin floor 402 

at that time was dipping seawards (i.e., westwards) and more sediments were deposited closer 403 

to the trench. Since the late Eocene, following the onset of oblique subduction of India relative 404 

to Eurasia, the present-day IBR began emerging and served as an offshore barrier, trapping 405 

sediments in the CMB. Simultaneously, modern fore-arc/back-arc setting of the CMB was 406 

established as the active Wuntho-Popa arc developed at the central axis of the CMB (Licht et 407 

al., 2018; Zhang et al., 2018). The fore-arc basin, formerly closer to the trench, should have 408 

greater accommodation space and thus be able to trap more deposits than the back-arc basin. 409 

This scenario could explain a thick fore-arc basin and a much thinner back-arc basin in our 410 

joint inversion model. Than (2014) ascribes the thickness contrast between the fore-arc and 411 

back-arc basins to different types of underlying basement material. Whilst the fore-arc basin is 412 

underlain by dense oceanic crust, the back-arc basin is floored by lighter continental crust. 413 

However, Rangin et al. (2013) infer the main crustal suture lying farther west. In addition, both 414 

our new results and Wang et al. (2019) suggest an average Moho depth beneath the whole CMB 415 

to be ~30 km, standing for continental crust.  416 
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5.2 Slow mid-lower crust in the IBR 417 

Below the IBR, we observe low-velocity anomaly LV2 with shear velocities less than 3.3 km/s 418 

in the middle to lower crust. This crustal low-velocity zone is more noticeable in the south than 419 

in the north profile. We performed additional ambient noise tomography using dispersion 420 

measurements from sparser stations selected along the linear array ~22°N and obtained similar 421 

results (Figure S10), thus verified that the northward weakening of LV2 is not an artifact due 422 

to uneven distribution of seismic stations. Similarly, recent tomographic images, either 423 

produced using ambient noise or local earthquake data, also reveals low-velocity anomalies at 424 

depths shallower than 30 km beneath the IBR (Raoof et al., 2017; Wu et al., 2021; Zhang et al., 425 

2021). It is commonly observed that low-velocity zones dominate the fore-arc structure atop 426 

the incoming subducted plates (e.g., Calvert et al., 2011; Scarfì et al., 2018). This signature is 427 

generally attributed to weak and aseismic sedimentary material being scraped off the 428 

downgoing slab at the trench followed by accretion to the toe of the upper plate (e.g., Byrne et 429 

al., 1988). West of the IBR, a thick (>15 km) layer of sedimentary rocks covering the Bengal 430 

basin has been reported by recent studies (e.g., Singh et al., 2016; Mitra et al., 2018). It can 431 

thus be inferred that a great quantity of sediments may have accompanied the Indian crust into 432 

the subduction zone (Steckler et al., 2016). The majority of buoyant sediment material could 433 

not penetrate deeper into the mantle, but detach from the underlying Indian crust and contribute 434 

to the growth of the accretionary prism. Some of the sediments might have also subducted and 435 

recycled to the Burma crust by magmatism, as implied by enriched Nd-Sr isotropic 436 

composition of the magmatic rocks through time (Licht et al., 2020). We note that the eastern 437 

portion of the IBR resolved by this study belongs to the inner accretionary prism, which is 438 

primarily made of a high-grade metamorphic core (e.g., Bender, 1983; Maurin and Rangin, 439 

2009; Licht et al., 2018; Morley et al., 2020). Former laboratory study suggests that the shear 440 

velocity of typical metamorphic rocks in the mid-lower crust ranges from 3.1 to 3.7 km/s 441 

(Christensen, 1966), which is generally in line with the shear velocity of LV2 along profile BB’ 442 

but is slightly higher than what we observe along profile AA’. Changes in velocity of LV2 could 443 

be attributed to varying seismic properties in accreted material. We suspect that the accreted 444 
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sediments of the inner wedge may possibly experience lower degree of consolidation and/or 445 

metamorphism south of 23°N. These much weaker and fluid-richer material might cause a 446 

slower LV2 along profile AA’ than profile BB’, as in the joint inversion results (Figures 7 and 447 

8). However, detailed information on the crustal Vp/Vs ratio under the IBR is needed to clarify 448 

this speculation.  449 

5.3 Eastward subduction of the Indian crust  450 

Previous teleseismic tomographic studies interpret the upper mantle high-velocity anomaly, 451 

with a steep angle diving towards the east beneath Myanmar, as the subducted Indian plate 452 

(e.g., Li et al., 2008; Pesicek et al., 2010; Koulakov, 2011; Yao et al., 2021). However, the 453 

geometry of the subducted slab at shallow depths is hampered due to scarcity of seismic stations 454 

in Myanmar. In our joint inversion model, anomaly LV3 with shear velocity less than 4.2 km/s 455 

and a thickness of ~25 km likely represents the crustal rocks subducted to a depth of 55 km 456 

beneath the IBR (Figures 7a and 8a). Below this depth, the low-velocity zone tends to vanish, 457 

even though the seismic Benioff zone show clear signs that the subducted slab has extended to 458 

at least 80 km depth. The simplest explanation for the fading of the slab signature at depths 459 

greater than 55 km is that the upper mantle velocity structure beneath the fore-arc region might 460 

not be well constrained by joint inversion, probably due to the existence of a thick sedimentary 461 

cover, resulting in poor RF data fit and reduced resolving power of surface wave dispersion in 462 

the upper mantle (e.g., Figures 5b and S8). Alternatively, the apparent termination of the low-463 

velocity zone at depth may be due to the partially eclogitization of the subducted crust (e.g., 464 

Zhang et al., 2021). The bulk density of continental crust can be significantly increased by 465 

eclogitization (Krystopowicz and Currie, 2013), which would result in pronounced reduction 466 

in the velocity contrast with the ambient mantle. Given that the sharp Ps phases from the slab 467 

boundaries are clearly imaged by RFs (Figure 7b and Zheng et al., 2020), we discuss more on 468 

the CCP stacked profiles. 469 

Along profile AA’, two subparallel east-trending Ps phases, with the negative phase above the 470 

positive one, suggest the existence of a low-velocity layer with an average thickness of ~25 km 471 
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below the IBR and the fore-arc Chindwin basin (Figure 7b). This observation is in agreement 472 

with LV3 in the joint inversion profile (Figure 7a). Following Zheng et al. (2020), we interpret 473 

such thick low-velocity layer that hosts most of the intermediate-depth seismicity as the 474 

subducted Indian continental crust. The upper and lower boundaries of the subducted crust are 475 

less obvious along profile BB’. Nevertheless, beneath the Chindwin basin a negative signal 476 

with a dip angle of ~22° towards the east is found at a similar depth range where the top slab 477 

interface along profile AA’ is positioned (Figures 7b and 8b). We further assessed the back-478 

azimuthal variation in RF phases for two representative stations that are located directly above 479 

this negative phase. Consequently, a negative Ps phase at ~10 s shows a roughly 360° periodic 480 

change in back-azimuth for both stations, which is comparable to the azimuthal periodicity of 481 

a Ps phase converted from a predefined east-dipping interface with downward velocity 482 

decrease (Figure S11). These tests suggest that this negative RF phase below the Burma Moho 483 

could represent the top interface of the subducted Indian crust. We suspect that the upward 484 

extent of the negative signals into LV2 below the IBR in both profiles (dotted lines in Figures 485 

7 and 8) may not reflect the slab interface but indicate the complexity of crustal structure atop 486 

the subducted plate, as proposed by Zheng et al. (2020). Below 60 km depth, no continuous 487 

positive signal can be traced in the CCP stacked profile along BB’. However, if we assume that 488 

intermediate depth seismicity normally occurs at the mid-lower Indian crust, as implied from 489 

the south profile along AA’, the inferred thickness of the subducted crust, that is the depth 490 

interval between the east-dipping negative Ps phase and the deep limit of the seismogenic zone, 491 

could be more than 20 km. 492 

CCP stacking also suggests contrast features atop the upper slab interface along profiles AA’ 493 

and BB’. In the north, the overlying Burma Moho of 35-40 km depths beneath the Chindwin 494 

basin is characterized by strong amplitudes and tend to bend towards the downgoing Indian 495 

crust (Figure 8b). This feature is different from the Burma Moho in the south, where the Moho 496 

moves sub-horizontally at 30-35 km depths (Figure 7b). In addition, along BB’ an earthquake 497 

cluster, closely following the dip trend of the subducted slab, is positioned at depths greater 498 

than ~20 km in the Burma crust. Earthquakes within this seismic zone show thrusting focal 499 
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mechanisms, indicative of a compressive regime. It is worth noting that no earthquake cluster 500 

is observed at the base of the Burma crust along profile AA’. The lower-crustal seismic zone, 501 

together with the bending feature of the Burma Moho, hints at a different state of stress at the 502 

plate boundary along ~23°N from that along ~22°N. 503 

5.4 Upper mantle low-velocity material below the CMB  504 

Beneath the CMB, upper mantle low-velocity anomalies of shear velocity less than 4 km/s are 505 

observable at depths greater than 35 km between ~94.5° and ~96°E (Figures 6-8). More 506 

specifically, small-scale LV4 is found under the Burma crust within ~94.5-95°E and ~21.5-507 

22.5°N, immediately below the Monywa volcano. This feature is echoed by a Moho gap in the 508 

CCP stacked profile at a similar position. Whilst LV4 only shows up in the southern study 509 

region, another upper mantle low-velocity body LV5 occupies almost the entire back-arc 510 

domain at the base of the joint inversion model. Other recent seismological studies also 511 

observed low velocities in the mantle wedge of the Indo-Burma subduction zone (Zheng et al., 512 

2020; Wu et al., 2021; Zhang et al., 2021). Zheng et al. (2020) interpret LV4 as a deep arc 513 

magma chamber formed by partial melting of the mantle wedge, which was rehydrated by 514 

fluids released by dehydration of the subducted Indian slab. An earlier magnetotelluric survey 515 

along ~22°N reveals a low resistivity anomaly at a similar position as LV4, which is also 516 

thought to be linked to subduction-induced fluids (Rao et al., 2014). We discover a potential 517 

connection of LV5 to LV4 in the shallowmost mantle along profile AA’ (Figure 7a). We suspect 518 

that this low-velocity mantle upwelling might possibly ascend farther to the subsurface and 519 

promote the Monywa volcanism in the recent times (Lee et al., 2016). By contrast, LV5 remains 520 

largely at depths greater than 60 km in the north profile, correspondingly no volcano appears 521 

on the surface at ~23°N. Although slab dehydration is commonly invoked to interpret the low-522 

velocity anomalies in the mantle wedge, recent geochemical analyses suggest that the 523 

volcanism during the latest Quaternary stage is compositionally more heterogeneous, which 524 

can hardly be explained by slab dehydration alone but requires additional contribution of partial 525 

melting from the asthenosphere (Lee et al., 2016; Zhang et al., 2020). Our joint inversion results 526 
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show strong indication of low-velocity zones in the uppermost mantle beneath the CMB, but 527 

further effort, e.g., joint regional and teleseismic tomography aiming at a broader depth range 528 

with more seismic data is required to determine their origins.  529 

6. Conclusion 530 

Using continuous and teleseismic data retrieved at 79 broadband seismic stations, we obtain 531 

new 3-D shear velocity images beneath central Myanmar by joint inversion of Rayleigh wave 532 

dispersion and CCP-derived RFs. We also construct two traditional CCP stacked profiles using 533 

the new joint inversion model. Our results display clear variations in both shear velocity and 534 

seismic discontinuity across the study region (Figure 9).  535 

Basin structure is well constrained by joint inversion. Low shear velocity values of less than 536 

2.5 km/s dominate the near-surface structure under the CMB, standing for unconsolidated 537 

sediments. In the fore-arc Chindwin basin, sedimentary rocks possess low-velocity speeds in 538 

the range of ~1.5-2.5 km/s and a north-dipping basement of ~8-18 km depths. The sedimentary 539 

basement elevates abruptly to a depth of less than 3 km across the Wuntho-Popa magmatic arc 540 

into the Shwebo basin. Depth variations of the sedimentary basement in the joint inversion 541 

model agree with those inferred by CCP stacking. Seismic structure beneath the IBR is 542 

complicated. Low velocity anomalies (< 3.3 km/s) in the top 20 km may represent the inner 543 

accretionary prism, which is more prominent in the south (at 22°N) than in the north (at 23°N). 544 

The eastward subducted crust of the Indian plate is characterized by low velocities with a 545 

thickness of ~25 km down to a depth of ~60 km. This east-trending low-velocity layer might 546 

not be well resolved at greater depths beneath the CMB. Along profile BB’, we infer the 547 

negative RF phase with an east-dipping angle of ~22° at ~40-60 km depths as the upper slab 548 

interface, comparable to what we observed along AA’. The Moho interface of the overriding 549 

Burma plate is located at 30-40 km depths, showing clear depth variations and gaps. In the 550 

uppermost mantle, low-velocity anomalies (< 4 km/s) appear at depths greater than 60 km 551 

beneath the majority of the back-arc region, which might possibly represent a fluid- or melt-552 

rich channel caused by subduction dehydration and/or asthenospheric upwelling. 553 
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 803 

Figure 1. Overview map of the study region, showing topography, seismic stations, tectonic 804 

boundaries, major faults (Taylor and Yin, 2009), sub-basins (Licht et al., 2018), Holocene 805 

volcanoes and relocated seismicity (ISC-EHB Bulletin 1964-2016, Engdahl et al., 2020). 806 

Station M20 that is filled in black is used for plotting cross correlation records in Figure S1. 807 

Tectonics of SE Asia is shown in the inset map. The red rectangle outlines the present study 808 

region. The blue arrow denotes the plate motion of India relative to Eurasia in the HS3-NUVEL 809 

1A model (Gripp and Gordon, 2002). 810 
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 812 

Figure 2. 2-D group velocity maps at representative periods derived from ambient noise 813 

tomography. Pink dashed lines outline regions with uncertainties less than 0.06 km/s in group 814 

velocity maps. Thick white lines mark major tectonic boundaries. Seismic stations and 815 

Holocene volcanoes are also shown. Abbreviations: IBR, the Indo-Burma Ranges; CMB, the 816 

Central Myanmar Basin; SP, the Shan Plateau; Ch, the Chindwin basin; KF, the Kabaw Fault; 817 

WPA, the Wuntho-Popa Arc; SF, the Sagaing Fault. 818 
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 820 

Figure 3. (a) Map of event distribution used for RF calculation. Sizes of circles indicate the 821 

earthquake magnitude. (b) Blue crosses denote grid nodes where 1-D shear velocity structure 822 

is inverted for. Sizes of crosses represent the inverted group velocity uncertainty averaged at 823 

the period band of 3-40 s. RF piercing points at 30 and 60 km depths are shown as yellow and 824 

orange circles, respectively. The underlying grayscale map shows the lateral cell width for CCP 825 

stacking at 30 km depth. The minimum width of 0.4° is applied at the majority of nodes. Final 826 

joint inversion outcomes at four representative nodes marked in red squares are plotted in 827 

Figure 5. 828 
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 830 

Figure 4. Stacked RF waveforms along 23°N (a) and 22°N (b). All the nearby stations are 831 

projected and shown as triangles atop each profile. Black curves with gray shades represent 832 

CCP stacks constructed at each grid nodes. As a comparison, stacked RFs at selected single 833 

stations (filled triangles with station codes) are shown as red curves. The independently derived 834 

station-wise stacks are produced in two steps. First, all the RFs from one station are linearly 835 

stacked at back-azimuth interval of 10°. Then, the bin-averaged RFs are stacked again without 836 

moveout correction (see text for further explanations).  837 
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 839 

Figure 5. Examples of final joint inversion results at representative nodes of N062 (a), N155 840 

(b), N203 (c) and N312 (d). In each sub-figure, the left panel displays the initial Bayesian 841 

probabilistic model (blue curve) and the final joint inversion model (red curve). The right-upper 842 

panel shows surface wave dispersion fits. Discrete symbols represent dispersion measurements. 843 

Error bars denote uncertainties estimated by ambient noise tomography. The blue and red 844 

curves represent synthetic dispersion curves calculated by the initial and the final inversion 845 

model, respectively. The right-bottom panel shows the RF fit. The observed CCP stack is 846 

delineated by discrete dots with the corresponding one standard deviation shown as the gray-847 

shaded area. Blue and red curves are synthetics produced using the initial and the final model, 848 

respectively. 849 
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 851 

Figure 6. Shear velocity maps of central Myanmar at different depths by joint inversion of 852 

Rayleigh wave dispersion and RFs. LV1-LV5 indicate low-velocity anomalies discussed in the 853 

text. White dashed lines in a denote the locations of two vertical cross sections. Major tectonic 854 

boundaries and volcanoes are superimposed.  855 
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 857 

Figure 7. Vertical cross sections along profile AA’ (22°N). Surface topography is plotted at the 858 

top with nearby stations and volcanoes projected onto the profile. (a) Shear velocity structure 859 

obtained from joint inversion. Dashed lines indicate the sedimentary basement (black) or the 860 

Moho (white). Gray lines are Ps conversions traced in b. LV1-LV5 indicate low-velocity 861 

anomalies discussed in the text. (b) Conventional CCP stacked profile of RFs constructed using 862 

the velocity model from a. Positive phases in blue indicate downward impedance increases, 863 

while red negative phases indicate downward impedance decreases. Pronounced positive and 864 

negative Ps conversions are highlighted by cyan and purple lines, respectively. Areas below 80 865 

km depth are not constrained by joint inversion and are shaded in gray. White dots are relocated 866 

seismicity (Mon et al., 2020) within ±0.2° from the profile.  867 
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 869 

Figure 8. Same as Figure 7 but for cross sections along profile BB’ (~23°N). Focal mechanisms 870 

(yellow-white beach balls) within 0.4° from the profile (Mon et al., 2020) have been projected 871 

on the vertical plane of the focal sphere in b.  872 

  873 



Manuscript submitted to Tectonophysics 

38 

 

 874 

Figure 9. 3-D sketch summarizing the main features beneath central Myanmar from this study. 875 

Two shear velocity profiles along AA’ and BB’ are displayed, with the horizontal shear velocity 876 

section at 12 km depth showing on top. Interpretation lines are based on the results from both 877 

joint inversion and CCP stacking. Abbreviations: IBR, the Indo-Burma Ranges; CMB, the 878 

Central Myanmar Basin; SP, the Shan Plateau; KF, the Kabaw Fault; WPA, the Wuntho-Popa 879 

Arc; SF, the Sagaing Fault. See Figures 6-8 and text for more explanations.  880 




