
    The Jiaojia-Xincheng fault zone is one of the most 
important regional gold-producing belt in the Jiaodong 
Peninsula, China (Deng et al., 2010; Wang et al., 2014). 
The Xincheng gold deposit is situated north of the fault, 
within a typical “Jiaojia” type alteration rock type located 
within a cataclastic zone (Yang et al., 2004). The shape and 
scale of orebodies display strong structural control. This is 
thus an ideal region in which to research the role of 
deformation in control of ore, and the coupling of structures 
and fluids within a complex metallogenic system (Yang et 
al.,  2006a,  b;  2007;  2009;  2014a,  b).  The  mineral 
assemblages in the Xincheng gold deposit are not only 
responses to deformation within the cataclastic fault zone 
(Deng et al., 2006), but also are supporters for the behavior 
of  ore-controlling structure deformations (Yang et  al., 
1999).  
    This paper is based on a detailed structural analysis of 
representative  outcrops.  We  have  collected  oriented 
samples in the cataclastic zone in Xincheng gold deposit, 
and conducted microstructural and EBSD fabric analysis 
(Liu et al., 2008; Hu et al., 2009). Ore minerals include 
pyrite,  chalcopyrite,  galena,  sphalerite  and  minor 
pyrrhotite, electrum, native gold, tellurides, and bismuth 
minerals. Gangue minerals are quartz, sericite, calcite and 
porphyroclastic feldspar. Microstructural features of the 
mineral assemblages from the Xincheng gold deposit can 
be divided into ductile and brittle deformation regimes. 
Ductile deformation features include undulatory extinction, 
banded extinction, quartz subgrain development, quartz 
subgrain  rotation  recrystallization,  boundary  migration 
recrystallization,  ribbon  structures,  σ-  and  δ-type 
porphyroclast development, kink bands, deformation and 
stress-induced lamellae, myrmekite textures, mica fish, and 
mechanical twinning. Brittle deformation features include 
domino  porphyroclastic  structrue,  tension  cracks, 
compressional and shear fractures. Many of the ductile 

deformation features mentioned above are consistent with 
deformation at high temperatures and took place prior to 
precipitation of gold mineralization. Our observations of 
undulatory extinction, subgrain development and rotation 
recrystallization in quartz, mechanical twinning in calcite 
and tension cracks in feldspar, show that both ductile 
deformation  and  brittle  deformation  occurred 
simultaneously  with  gold  mineralization.  The 
compressional and shear fractures without fill represent 
brittle deformation at low temperature which took place 
after gold mineralization. 
    In combination with EBSD fabric analysis, the ore-
controlling  structure  deformation  conditions  of  the 
Xincheng gold deposit can be divided into three stages. 
Firstly,  the  ductile-brittle  sinistral  shear  deformation 
occurring before gold mineralization resulted from NW-SE 
compression, at temperatures of 600-700 °C, differential 
stress of 61-111 MPa, and strain measurement a/c 2.3-4.0, 
The fractal dimension value of the quartz boundary of 
dynamic  recrystallization  is  1.47-1.60,  indicating 
conditions of high temperature, high pressure, high strain 
zone and strain rate occurred before gold mineralization. 
Secondly, the NW-SE compressional regime changes to a 
NEE-SWW direction at the time of gold mineralization. 
The  NE-SW  brittle  compression-shear  deformation  is 
promoted, with temperatures of 200-500 °C, differential 
stress of 66-136 MPa, and strain measurements of a/c 1.4-
2.2. The fractal dimension value of the quartz boundary of 
dynamic  recrystallization  is  1.32-1.38,  suggesting  that 
conditions  at  the  time  of  gold  mineralization  were 
characterized by low temperatures, high pressures, low 
strain  zones  and  low  strain  rate.  Lastly,  NWW-SEE 
compression results in post-mineralization compressed-
shear deformation at 150-300 °C (low temperature, low 
pressure brittle deformation conditions). 
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