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Abstract: Crustal deformation and deep metallogenic mechanisms in southeastern (SE) China are still debated. In this 
study, we applied the receiver function method to measure crustal thickness and Poisson’s ratio for crustal rock using 
teleseismic data recorded at 207 seismic stations from China Earthquake Administration Network. The results showed 
that crustal thickness varied from ~27 km in the eastern part to ~43 km in the western part of the study area, with an 
average crustal thickness of 31 km. The crust is thick in the west and thin in the east. The observed Poisson’s ratio for 
crustal rock was relatively high in the southern Cathaysia Block (CB), with an average of 0.295, while in the Qinling—
Dabie terrane, it was relatively low, with an average of 0.257. In the middle of the Yangtze craton and central east of the 
CB, Poisson’s ratio for crustal rock varied from 0.257 to 0.286. By comparing Poisson’s ratio of the intrusive deposits 
with that of igneous rocks in volcanic complexes, we deduced that the metallic mineral system might be associated with 
orogenic and hydrothermal deposits. These results indicated that multistage magma and mineralization in the study area 
might be attributed to the tectonic-magma-thermal event. The high Poisson’s ratio for crustal rock in the southeastern 
margin of the CB and northeastern Upper Yangtze Craton might be related to Mesozoic lower crustal mafic partial melt, 
which provides an important environment for various magmatic intrusions and metallogenies. 
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1 Introduction 
 

There are many important deposits of 
nonferrous minerals in southeastern (SE) China [1]. 
SE China was subjected to several phases of    
the tectonic magmatic processes from the 
Neoproterozoic to the Cenozoic period [2−6]. The 
Yanshanian magmatic event was the main    
reason for triggering regional diagenesis and 
metallogenesis in this region. The multistage 

evolution of magma can be categorized by crustal 
rupture, crustal thinning, intrusion, stretching, 
shearing, and fluid movement [3]. Yanshanian 
(Mesozoic−Cenozoic) rifting, magmatism, and 
basin development played an essential role in 
establishing the mineral systems in SE China [4−7]. 
Geological data showed that A-type plutonic rocks 
in the Cretaceous may derive from a geothermal 
gradient >40 °C/km [3,5]. These results indicated 
that the subduction of Paleo-Pacific plate has gone 
further beneath SE China [5]. Due to Paleo-Pacific 
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subduction and collision between the North China 
Craton (NCC) and South China Block (SCB), large 
rifting, wrench faulting, mantle plume activity and 
magmatic event had occurred between 250 and 
155 Ma [6,7]. Meanwhile, igneous activity and 
mineralization appeared in SE China during the 
Mesozoic [8,9]. Many types of geophysical 
measurements (e.g., GPS velocity, magnetotelluric, 
and seismic tomography) provided constraints on 
the crustal and upper mantle structure and 
deformation beneath this region. However, the 
mechanisms of deformation and the tectonic 
processes of SE China are still debated. 

Seismic methods are generally used to detect 
mineral resources and explore the deep 
mineralization mechanism. CHEN et al [10] applied 
seismic reflection to explore gold deposits. LIU   
et al [11] detected thrust-controlled mineral deposits 
by 2D seismic reflection. LUO et al [12] applied 
seismic tomography in East China and studied 
mineral deposits in the Middle-Lower Yangtze 
River Metallogenic Belt (MLYMB). Geodynamic 
setting, tectono-magmatic activity, lithospheric- 
structure, and plate subduction might control deep 
metallogenic mechanism at different stages [13−17]. 
Seismic receiver function methods can be used to 
calculate Moho depth and Poisson’s ratio. They can 
provide a relationship between crustal thickness, 
composition, and background of mineralization 
mechanism. 

In this study, we applied the receiver function 
technique to measure the crustal thickness and 
Poisson’s ratio for crustal rock. Later on, we used 
Poisson’s ratio to simplify the Poisson’s ratio for 
crustal rock. Combined with geological data and 
previous geophysical results, we discussed the 
relationship between the mineralization and 
Poisson’s ratio. These results can provide new 
insight for exploring metallic mineral deposit 
resources and deep metallogenic mechanism in SE 
China. 
 
2 Geological background and tectonic 

framework 
 

Eastern China was separated into two major 
tectonic units, the NCC and SCB. The SCB was 
known as one of the largest cratons in eastern  
Asia [17−19]. The SCB has been influenced by a 
long, complex history of subduction of oceanic 

lithosphere along its extensive eastern and 
southeastern margins. The west was affected by the 
collision of the Burma microplate and formed a 
large-scale complex tectonic evolution [19]. Due to 
the northeastward extrusion in the west, eastward 
subduction of the Burma microplate, the extrusion 
of the uplift Tibetan Plateau and southeastward 
stretching in the southeast (Fig. 1(a)), large-scale 
crustal and upper mantle deformation and a diverse 
range of geological structures have been produced 
in SE China [20]. Since northwestern extensional  
 

 

Fig. 1 Topography maps with seismic stations black solid 
triangles in SE China: (a) Red rectangular portion 
representing study area and black lines representing 
mainly faults; (b) Black and red lines representing   
fault lines and block boundaries respectively (XG: 
Xiangfan—Guangji Fault; JX: Jiashan—Xiangshui Fault; 
SO: Sulu Orogen; UYB: Upper Yangtze Block; MYB: 
Middle Yangtze Block; LYB: Lower Yangtze Block) 
white line representing North−South trending Gravity 
Lineament (NSGL) 
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forces were driven by Philippine plate and   
Pacific plate subduction, Neoproterozoic−Paleozoic 
collision also occurred between the Cathaysia 
Block (CB) and the Yangtze Block (YB) around the 
Jiangnan Belt (Fig. 1(b)) [20,21]. 

Since the rolling back of Paleo-Pacific slab 
relative to the eastern NCC, the Middle-Lower 
Yangtze Craton has lost its roots. In addition, 
delamination, subduction to thermochemical 
erosion and destructive mechanism also appeared 
during crustal and mantle deformations [22,23]. The 
Qinling Orogenic Belt (QOB) developed from the 
early Paleozoic−Mesozoic collision of the NCC  
and SCB, which can be considered as one of the 
major suture zones in central China [17]. Qinling— 
Dabie — Sulu Orogenic Belts or central China 
Orogenic Belts are the east-west trending interfaces 
that link the Xiangfan—Guangji and the Xinyang—
Shucheng suture zones [23]. 
 
3 Data 
 

In this study, we first obtained data from China 
Earthquake Administration (CEA) Network, in 
which each station contains three-components 
broadband seismograph. We then selected 207 
seismic stations located between 104° and 122° E, 
and 22° and 37° N (Fig. 1(b)), recorded between 
January 2007 and December 2015. A total of 931 
teleseismic earthquakes with a magnitude greater 
than 5.0 and an epicentral distance ranging from  
30° to 90° were chosen. Earthquakes provided 
relatively good coverage for both distance and 
azimuth (Fig. 2). The basic analysis was carried out 
in SAC (Seismic Analytic Code), such as filtering, 
phase picking, rotation, and cutting of the 
seismogram [23−25]. The heat flow data were 
collected from the website (https://data.mendeley. 
com/datasets/f88sxj5jm8/1). As for the Moho 
temperature data, we utilized the database from 
previous literature [26,27]. 
 
4 Receiver functions 
 

The seismic receiver function method has been 
widely used to understand continental lithospheric 
crust and upper mantle structure. This method was 
usually based on a series of P-to-S converted waves 
(Ps) at Moho depth [24,25]. Firstly, to generate the  

 

 
Fig. 2 Event map with 931 teleseismic event locations 
(dark red solid circles, and most earthquakes located 
along Java Sumatra trench and Pacific Ocean) 
 
receiver function, we rotated two seismic horizontal 
components (E, N) to the radial and transverse 
components based on coordinate system to   
isolate the converted Ps wave from the direct P 
wave [25,28]. The receiver functions were then 
computed from the data projected into this 
coordinate system (later on referred as to P- and 
SV-component) [29]. We employed the “water- 
level” deconvolution in the frequency domain to 
generate receiver functions [29,30]: 
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where k and a are two constants that define the 
“water level” and the corner frequency of the 
Gaussian low pass filter. k is set to 0.01, and a is 1.5, 
which is equivalent to a corner frequency of ~0.5 
Hz. P(ω) and V(ω) are the spectra of the P and SV 
components, respectively. P*(ω) is the complex 
conjugate of P(ω). ω is the angular frequency. To 
minimize high-frequency noise, a Gaussian low 
pass filter was added to the radial receiver function. 
Data were filtered to produce receiver functions 
during the deconvolution process. We performed 
strict data quality, checked all receiver functions 
visually, and removed those with a low signal-to- 
noise ratio (SNR). 
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4.1 H–κ analysis 
We used SV receiver functions in H–κ stacking 

domain to measure Moho depth (H) and average 
Vp/Vs ratio (κ) for crust at all stations using Eq. (2), 
where Vp and Vs represent the velocity of P wave 
and S wave, respectively. The relative arrival time 
of the converted phase at Moho, Ps, with respect  
to the direct arrival by ray tracing the two  
multiple converted phases (1P2s and 2P1s) were 
first computed using a modified “1D iasp91”  
model [24,28]. NIU et al [25] introduced a large 
trade-off between H and κ, and he used a coherence 
index of the three phases, c(κ), to reduce the H–κ 
trade-off:  
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where N is the number of receiver functions at a 
given station, and ri(t) represents the amplitude of 
the ith receiver function at the primary P-to-S 
converted phase Ps(t1), and the two crustal 
multiples, 2P1s(t2) and 1P2s(t3) (Fig. 3). The 
weights of the three phases w1, w2, and w3 are equal 
to 0.5, 0.25, and 0.25, respectively. SV receiver 
functions and H−κ stacking results at station 
ZJ.CHA are shown in Fig. 3 and Fig. 4, respectively. 
 

 
Fig. 3 SV receiver functions at station ZJ.CHA 

 

 
Fig. 4 H−κ stacking results at station ZJ.CHA (Center of 
ellipsis representing the best estimates of H and κ) 
 

Moreover, we also calculated the measured 
error ignoring the high-order terms using the root 
mean square error of Moho depth (𝛿H) and Vp/Vs 
ratio (𝛿κ) based on the Taylor expansion. The 
measured error equations can be written as    
Eq. (3) [30]:  
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where 𝛿s indicates the variance of the objective 
function S(H, κ). 
 
4.2 Poisson’s ratio 

We obtained Moho depth (H) and average 
crustal Vp/Vs ratio (κ) using the receiver function 
technique. Since Poisson’s ratio is relatively 
sensitive to the composition of the crustal rock [31], 
it was then determined by Vp/Vs ratio using Eq. (4):  
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Crustal thickness was further computed from 

the seal level by subtracting station elevations from 
the measured H. Both crustal thickness and 
Poisson’s ratio were also used to discuss crustal 
composition. 
 
5 Results 
 
5.1 Moho depth 

We obtained 207 robust measurements of 
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Moho depth and 207 values of Vp/Vs and 207 values 
of Poisson’s ratio. The measured Moho depth and 
Poisson’s ratio are further interpolated into meshed 
0.25°×0.25° grids of the study area (Fig. 5). The 
Moho depth beneath the YB varies from 31.5 to 
54.9 km, with an average of 40.1 km, which is 
significantly higher than that in the CB. Note that 
the average crustal thickness beneath Sichuan Basin 
is large and reaches ~42 km, which is consistent 
with the former studies [24,32]. The Moho depth 
beneath the CB is in the range of 24.0−35.4 km 
with an average of ~28.7 km. The Moho depth in 
the northeastern CB is slightly deeper than that in 
the southeastern CB, which may be related to the 
distinct tectonic terranes (Wuyishan terrane and 

Nanling—Yunkai terrane) [33]. Compared with the 
flat and shallow Moho surface (27−28 km) in the 
southwestern CB, Moho depth in the northeastern 
CB is relatively deep, with an average depth of 
31 km. Moho depth is gradually reduced from the 
west to the western boundary. A large offset of 
crustal thickness is approximately 5 km on both 
sides of the buried Jiujiang—Shitai Fault, indicating 
that this fault is a major tectonic boundary between 
the YB and CB. 

In the eastern region of our study area, we 
observed an average Moho depth of ~31 km 
(Fig. 5(a)). Moho relief is approximately 30 km in 
the CB and ~32 km in the Lower Yangtze Block 
(LYB) (Fig. 5(a)). An average crustal thickness of 

 

 
Fig. 5 Estimated relief maps of Moho depth and Poisson’s ratio: (a) Lateral variation in Moho relief; (b) Lateral 
distribution of Poisson’s ratio; (c) Moho temperature [34,35]; (d) Surface heat flow [36] (Block triangles in (a, b) 
represent seismic stations. White solid lines represent tectonic units and major faults (ENCC: Eastern North China 
Craton; CB: Cathysia Block; YB: Yantaze Block; DB: Dabie Block; QOB: Qinling Orogenic Belt; TNL: Tanlu Fault; 
LLF: Luonan—Luanchuan Fault; XGF: Xiangfan—Guangji Fault; JSF: Jiangshan—Shaoxing Fault)) 
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~33 km is observed in the Middle Yangtze Block 
(MYB), while a relatively deeper Moho depth of 
43 km is observed in the western portion of 
North−South trending Gravity Lineament (NSGL) 
and 46 km is observed in the Upper Yangtze Block 
(UYB) (Fig. 5(a)). Moho relief is deeper in the 
western Qinling Orogenic Belt (QOB). The 
measured Moho depth beneath two seismic stations 
(HB.ZUX and GS.ZHC) located in the South 
Qinling Block (SQB) showed significantly deep 
values of 56.6 and 42.9 km (Fig. 5(a)). The 
measured crustal thickness extends to ~40 km 
beneath the NCC and Weihe Basin. 
 
5.2 Poisson’s ratio 

The measured Poisson’s ratio is an elastic 
property for the crustal rock which is determined 
from Eq. (4). We found that most of Poisson’s ratios 
were larger than 0.26 in the eastern NCC, with the 
highest value, 0.333, at SD.ZCH and SD.JUX 
stations (Fig. 5(b)). The average measured 
Poisson’s ratio in the QOB and Dabie terrane was  
~0.257, while the relatively high Poisson’s ratio 
was approximately 0.286 in the UYB and the 
southwestern portion of NSGL. In the MYB and 
central to the eastern CB, Poisson’s ratio varied 
from 0.257 to 0.286. The measured high value of 
Poisson’s ratio (>0.295) was obvious in the 
southern CB (Fig. 5(b)). 
 
6 Discussion 
 
6.1 Crustal structure and magmatic event 

We observed shallow Moho depth in eastern 
China, extending deeply towards the western 
section of the study area. Our observed thick crust 
and high Poisson’s ratio in the western study are 
consistent with those reported in previous   
studies [24,32,33]. The estimated Moho depth was 
shallow (~31 km) beneath the Tanlu shear zone and 
SE China (Fig. 5(a)). Late Mesozoic asthenosphere 
upwelling was widely recognized in the southern 
Tanlu area and SE China, and caused lithospheric 
extension and thinning [29]. The thin crustal 
thickness in the eastern portion of NSGL could be 
considered as a consequence of the delamination 
process associated with collision of the NCB and 
SCB [37−39]. Our measured crustal thickness in the 
QOB varied from 36 to 38 km and reached ~42 km 
in the Trans North China Orogen (TNCO) 

(Fig. 5(a)). The measured crustal thickness was 
~32 km in the Lower Yangtze Block (LYB), ~33 km 
in the MYB, and 46 km in the UYB, which     
are consistent with previous studies [40,41]. 
Petrochemical analysis of rock samples in the  
QOB established a relationship between crustal 
thickness and geochemistry in magmatic       
arcs [42−45]. Geological data suggested a 1300 km 
wide intracontinental orogen and postorogenic 
magmatic province in Mesozoic South China [4]. 
We then deduced that this thin crust in the SE China   
might link to the rollback of subducted Paleo- 
Pacific slab, which triggered the delamination 
phenomenon [14,37−39] and thermochemical 
erosion in the region [42]. 
 
6.2 Poisson’s ratio and minerals deposits 

CHRISTENSEN [31] argued that Poisson’s 
ratio is relatively sensitive to the composition of the 
crustal rocks and the percentage content of silica. In 
general, the silica content in the crust affected the 
value of Poisson’s ratio. On the other hand, mafic- 
ultramafic or partial melt could also increase the 
value of Poisson’s ratio [46]. Poisson’s ratio varied 
with different mineral contents, such as felsic 
contents (<0.260), intermediate contents (0.260− 
0.280), and mafic contents (>0.280). We then 
deduced that the low Poisson’s ratio (<0.260) in the 
QOB might be related to the high felsic content in 
the crust, whereas the intermediate Poisson’s ratio 
could reflect the intermediate-mafic content in the 
lower crust. GAO et al [44] analyzed 4500 rock 
samples in the QOB and revealed that the lower 
crust was predominately composed of granodioritic 
to quartz-dioritic rocks. Hence, the relatively high 
values of Poisson’s ratio around the Tanlu Fault, 
along with the eastern NCC and Sulu Orogen might 
attribute to mafic anomalies in the lower crust 
(Fig. 6). The Adakites (high-Sr granitoids) are 
typically distinct rocks that contain diamonds or 
coesites in the east of Tanlu Fault (Fig. 6) [2,47]. 
Geological data showed that these types of rocks 
are generally formed by partial melting of the thick 
lower crust during delamination in the subduction 
zone [13,46]. The measured lower Poisson’s ratio 
(~0.265) around the MYB, LYB and the central CB 
might suggest felsic lower crust beneath these areas. 
In the Dehua gold ore field, the observed high 
Poisson’s ratio (0.295) could be caused by mafic 
underplating, which was explained by geophysical  
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Fig. 6 Geological and metallic minerals deposits map in SE China (JOB: Jiangnan Orogenic Belt; ENCC: Eastern North 
China Craton; TNCO: Trans-North China Orogen; CB: Cathysia Block; YB: Yantaze Block; DB: Dabie Complex;  
SQB: South Qinling Block; NQB: North Qinling Block; SO: Sulu Orogen; TF: Taihang Fault; TNL: Tanlu Fault;   
LLF: Luonan—Luanchuan Fault; ESF: Enping—Shaoxing Fault; LLWF: Lingbo—Lushan—Wuyang Fault; GMF: 
Guishan—Meishan Fault; ZLF: Ziyun—Luoding Fault; XMF: Xiaotaian—Mozitan Fault; JXF: Jiashan—Xiangshui 
Fault; ALF: Anhua— Luocheng Fault; XTF: Xishui— Tongcheng Fault; MLSZ: Mainlue-Suture-Zone; SMF: 
Shangcheng—Machang Fault; QYSF: Qiyueshan Fault; YPGF: Yangpingguan Fault; CLF: Chenzhou—Linwu Fault; 
DWF: Dawu Fault; XGF: Xiangfan—Guangji Fault; MBSF: Mainlue—Bashan—Xiangguan Fault; CBF: Cili—Baojing 
Fault; CJF: Changjiang Fault; JSF: Jiangshan—Shaoxing Fault; TJF: Turong—Jianyang Fault; JGF: Jiangnan Fault; 
QPF: Qiping Fault; ZDF: Zhenghe—Dapu Fault) (modified from Refs. [2,47]) 
 
studies [3,4,39−41]. All these measured results 
suggested that a Mesozoic mantle-derived mafic 
magma stored in the middle-lower crust mixed with 

felsic crust, and those also indicated that the mixed 
magma generally acted as a sources of Mesozoic 
felsic magmatism in SE China (Fig. 6). 
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Moreover, our measured results showed a high 
Poisson’s ratio (0.283−0.313) in the northwestern 
UYB, which indicated mafic minerals in the crust 
and granodiorite-ultrabasic intrusion in the 
Meso-Neoproterozoic basement (Fig. 6). There 
were two prominent high seismic velocity 
anomalies beneath two domes (Haungling— 
Shennogjia Massifs and Shennongjia—Huangling) 
on the northern edge of the UYB [48−50]. Our 
measured Poisson’s ratio (0.313) was also relatively 
high around these two domes. Geological data 
showed that a consistency in location with a rapidly 
uplifted area beneath these areas since 15 Ma [48], 
implying the asthenospheric flux from the Tibetan 
Plateau [49,50]. Due to the high percent of gabbro 
and peridotite or dunite in mafic/ultramafic igneous 
rocks, the high Poisson’s ratio for these igneous 
rocks might be related to either a high percentage of 
Mg to Fe or predominantly dunite to anorthosite in 
the lower crust (Figs. 5(b) and 6), which is 
consistent with recent studies [51,52]. On the other 
hand, the high Poisson’s ratio (0.318) in the 
southeastern margin of the CB might have been 
caused by Yanshanian magmatism in the Cretaceous. 
In addition, partial melting could also have 
significantly reduced the velocity of the shear wave 
and increased the Poisson’s ratio [13,46]. 
 
6.3 Thermal crustal structure and Poisson’s ratio 

OHNO et al [34] employed an empirical 
formula on P wave velocity to calculate the thermal 
structure in China and determined that the Moho 
temperature beneath the Precambrian Cratons (NCC 
and SCB) ranged from 520 to 720 °C (Fig. 5(c)). 
WEI and SHEN [36] evaluated the heat flow in 
mainland China (Fig. 5(d)) and found that Moho 
temperature had a sharp variation across the QOB, 
Sulu Orogen (SO), and ENCC (Fig. 5(c)). The 
orogenic belts, high heat flow and high temperature 
might represent shear heating as a result of active 
collisional zones. 

CHRISTENSEN [31] studied the velocity of 
compressional wave and shear wave with several 
common rock samples at different temperatures and 
pressures and pointed out that quartz-bearing 
granite and granulite decreased Poisson’s ratio with 
increasing temperature up to 500 °C [34,35]. 
However, JI et al [26,27] reported the 

measurements of Vp and Vs of polycrystalline 
quartzite at a pressure of 600 MPa and suggested 
that Poisson’s ratio decreases smoothly with 
increasing temperature to ~450 °C. In contrast, 
Poisson’s ratio decreased abruptly at the α−β quartz 
transition at a temperature of ~650 °C. However, 
Poisson’s ratio increased suddenly with rising 
temperature between 650 and 710 °C after the 
transition of β quartz. Nevertheless, JI et al [27] 
studied the quartz-bearing rocks, such as granite, 
diorite, and felsic gneiss, and showed the α−β 
quartz transition only across the middle-lower 
crustal boundary. The value of Vp/Vs ratio and 
Poisson’s ratio were low in quartz-rich continental 
crust with a high geothermal anomaly (dT/dz> 
25 °C/km) [41,42]. We followed previous studies 
and drew Moho temperature in our study area. 
Moho temperature in the eastern region of NSGL  
is less than ~640 °C, while the temperature 
gradually increases up to ~700 °C in the WQOB 
(Fig. 5(c)) [35]. Due to the lower mafic crustal flow, 
Moho temperature in the WQOB was relatively 
high [34,35]. We deduced that the high Poisson’s 
ratio in certain locations in thin crustal regions 
might be attributed to the underplating of partial 
mafic melt and high mafic granulite and 
anorthosite. 
 
6.4 Relationship between metallic ore deposits 

and crustal composition 
The MLYMB was considered to be an 

important mineral resource in China, and was 
enriched in polymetallic deposits (Au, Ag, Cu, Fe, 
Zn, Pb and Mo) [51−53]. Ore clusters including 
Ningwu (Fe), Anqing—Guichi (Cu, Fe), Luzong 
(Fe, Cu), Tongling (Cu, Au, Pb, Zn), Edong (Fe, 
Cu), Ningzhen (Cu, Fe, Pb, Zn) and Jiurui (Cu, Au) 
spread in the MLYMB area from the northeast to 
southwest (Fig. 6) [52]. In the Ningzhen and 
Ningwu clusters, we observed a high Poisson’s ratio 
(>0.284) (Figs. 5(b) and 6). Since these clusters 
generally host Cretaceous rocks (granitic−volcanic 
and dioritic) with enormous metalogic deposits (Au, 
Cu, Mo and Fe) [10,51], we infer that the measured 
high Poisson’s ratio could be attributed to the lower 
mafic crustal composition in the MLYMB. 

Mineral systems were the products of 
metallogenic processes associated with the 
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geodynamic evolution of tectonic plates and their 
ultimate amalgamation. Combined the above 
research results and geological data, we conclude 
that the Mesozoic (Yanshanian) magmatic event 
might have caused stretching, extension, and 
deformation of the crustal structure that originated 
from the metallogeny in the region. In addition, this 
mineralization might be related to plutonic 
(intrusive, granitic−dioritic) and volcanic igneous 
rocks. In this study, we further developed a 
correlation between Poisson’s ratio and the 
orogenic and hydrothermal deposits associated with 
the Yanshanian magmatic event. The mechanisms 
for the mineral of these ore deposits are linked    
to the region’s tectonic evolution and magmatic 
event [54−56]. We also pointed out that several 
magmatic activities have distributed in the 
metallogenic system across SE China since the 
Phanerozoic (Fig. 6). 
 
7 Conclusions 
 

(1) The measured results showed both high 
Poisson’s ratio and the average thick crust (~43 km) 
spread in the western portion of NSGL, and a 
relatively low Poisson’s ratio and thin crust 
(~27 km) in the eastern portion of NSGL. 

(2) Compared Poisson’s ratio to metallogenic 
mineralization and magmatic event, we found that 
Poisson’s ratio could reflect different crustal 
compositions, which include felsic (<0.260), 
intermediate (0.260−0.280), and mafic (>0.280). 
Combined with the geological data, we pointed out 
that the high Poisson’s ratio in the middle and upper 
of the Yangtze Craton might be related to the high 
Fe or Mg content in the middle-lower crust. 
Moreover, mafic granulite and anorthosite materials 
in the middle to lower crust can also increase 
Poisson’s ratio up to ~0.286 and ~0.313, 
respectively. 

(3) The high Poisson’s ratio for crustal rock in 
the southeastern margin of the CB might be related 
to Mesozoic mafic partial melt, which provides an 
important environment for various magmatic 
intrusions and metallogenies. This mafic melt 
mixed with crustal felsic materials in the lower 
crust might result in magmatism and mineralization 
in the region. 

(4) Compared Poisson’s ratio of the intrusive 
deposits to that of igneous volcanic complexes, we 
deduced that the metallic mineral system might be 
associated with orogenic and hydrothermal deposits. 
These results indicated that multistage magma and 
mineralization in our study area might be attributed 
to the tectonic-magma-thermal event. 
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摘  要：中国东南部地区的地壳变形机制和深部成矿机制一直存在争议。本研究基于中国地震台网 207 个地震站

观测到的地震波形数据，采用接收函数方法计算中国东南部的地壳厚度和地壳内岩石的泊松比。结果表明，研究

区东部地壳厚度约为 27 km，而西部地壳厚度约为 43 km，平均地壳厚度为 31 km，地壳呈现西厚东薄趋势。地壳

内岩石泊松比的结果显示：华夏块体的南部泊松比较高，平均为 0.295，而秦岭大别造山带的地壳岩石泊松比相

对较低，平均为 0.257。在扬子克拉通的中部以及华夏块体的中东部区域，地壳岩石泊松比为 0.257~0.286。通过

对比侵入体沉积岩和火成岩的泊松比，初步推断金属矿物系统的形成可能与造山和热液沉积矿床有关，这表明研

究区内多期岩浆作用和成矿作用是由构造−岩浆−热事件引起的。而华夏块体东南边缘和上场子克拉通的东北区域

地壳岩石的高泊松比可能与中生代中下地壳镁铁质部分熔融有关，同时部分熔融也为岩浆入侵和金属矿床的形成

提供了重要环境。 

关键词：深部成矿机制；泊松比；中国东南部；地壳厚度 
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