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Structural deformation of Xinyang—Yuanlong ductile shear zone in Tianshui
area, Western Qinling Mountains, and its geological significance
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Abstract: The Xinyang—Yuanlong ductile shear zone on the north margin of Western Qinling Mountains is the main ductile tectonic
boundary which separates the Western Qinling orogenic belt from the Northern Qilian orogenic belt. The deformation style in the
ductile shear zone is complex and diverse, with multiphase structural superposition, and deformation varies in intensity in different
parts. From the macro— and micro—structure, it is revealed that the deformation has both sinistral and dextral shear, but the major
part of the deformation is right—handed. Macro—structure shows characteristics of oblique thrust from NNE to SSW; nevertheless,
the structure is mainly reformed and superposed. According to EBSD fabric analysis, LPOs of quartz indicate non— coaxial
deformation and reveal that the quartz grains displaying dextral shear are apparently characterized by medium— temperature
prismatic fabric <a>, low— medium temperature rhombohedral fabric, and low— temperature basal fabric. The quartz grains
displaying sinistral shear are indistinctly characterized by low— temperature basal fabric (occasionally medium— temperature
prismatic fabric) ; LPOs of calcite show that the grains are dominated by e, twinning glide and r, translation glide, and reveal both
sinistral and dextral shear characteristics. All these data indicate that the shear zone probably experienced a complex deformation
process from medium—temperature through low—medium temperature to low temperature, with the deformation environment from
low greenschist facies through high greenschist facies to low amphibolite facies. The transformation of shear sense suggests that
dextral strike—slip ductile shear is dominant, while sinistral thrusting shear is subordinate in the shear zone. According to regional
comparative analysis, Xinyang— Yuanlong ductile shear zone has marked two main structural deformational records responding to
the tectonic evolution in the Paleozoic: The early record is sinistral thrusting shear deformation that was the adjustment to the
thrusting in a direction of NNE to SSW, caused by the continent—arc or continent—continent collision related to the closure of the
Tianshui— Wushan Ocean in the Silurian; The later record is dextral shear deformation and the inversional S—type tectonic style
caused by the intense dextral strike— slip at the conjunction of Qinling and Qilian orogen in the Late Devonian to Early
Carboniferous period.

Key words: ductile shear zone; tectonic deformation; EBSD fabric analysis; deformational temperature and pressure environment;
conjunction of Qinling and Qilian orogens
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Fig.1 Tectonic setting map (a) and geological sketch map (b) of Tianshui area, northern margin of Western Qinling Mountains
(modified after reference@@ )
1—Cretaceous;2—Jurassic;3—Late Triassic Xiaohezi continental acid volcanic rocks; 4—Permian; 5—Carboniferous ; 6—Upper Devonian Dacaotan
Group; 7-Mid-upper Devonian Xihanshui Group; 8—Middle Devonian Shujiaba Group; 9—Lower Silurian Huluhe Group; 10—Meta-basic volcanic
rocks of Lower Silurian Hongtubao Formation; 11—Silurian Taiyangsi Rock Formation; 12—Upper Ordovician Caotangou Group; 13—Mid—upper
Ordovician Chenjiahe Group; 14—Ordovician Liziyuan Group; 15—Nanhua Mugitan Rock Formation; 16—Mesoproterozoic Wujiashan Rock Group;
17—Mesoproterozoic Kuanping Rock Group; 18—Paleoproterozoic Longshan Rock Group; 19—Paleoproterozoic Qinling Rock Group; 20—Indosinian
granites; 21 —Hercynian granites; 22—Late Caledonian collisional granites;23—Early Caledonian subduction diorites and quartz diorites;
24—Neoproterozoic granitic gneiss ; 25—Cambrian Guanzizhen ophiolite ; 26—Early Paleozoic mafic-ultramafic rocks;27—Early Paleozoic deformed
gabbro-gabbro diorites ; 28—Xinyang—Yuanlong ductile shear zone ; 29—Boundary fault; 30—Fault and inferred fault
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Fig. 2 Simplified geological map of Xinyang area in Tianshui and projection of penetrative foliation, stretching lineation

( projection is the equal density diagram of the foliation pole and stretching lineation, lower hemisphere equal areal )
1—Cenozoic, ; 2—Meta-clastic rocks of Huluhe Group ; 3—Greenschist/meta-basic volcanic rocks; 4—Calc mylonite interbedded with meta-basic

tectonic lens; S—Marble and dolomitic marble of Paleoproterozoic Qinling Group ; 6—Paleoproterozoic Qinling Group felsic gneiss Rock Formation;

7—Indosinian granites ; 8—Neoproterozoic granitic mylonites; 9—Early Paleozoic mafic—ultramafic rocks; 10—Boundary fault; % Sampling location

2.1 EIHIIEHE

(D) THFR : A6 <) BB e P B T B R K A A
K I (oL By A ) ] HE B T A 5 7 G I BE AR
H, FE B A2 0 25 S v R i B A
FI, JRE A M AR, R R B i AR R i
HECIEI6) o X537 BH AT e Ml X A6 el Jo B i e B 465 ot
BERE 5 EAT T KB W T PR G 3 B s R Bk & 1
FURFAE 0T (B 2.4) , HBGE 45 R R B PH i
DX b 1) p 1RO IRAR U « 55 J5T BE e o 26°
£67°  FAXT BN B AL UM A 16°248°, %4k
PEAE MY B 2 RHS F R 35044595 70k
Hi DX A b 1) B S RAR G AU = o g
R R 204° £65°, HRBRIR A6 5 T BE B Ak 210°
£65°, FE 1 RUBERG A R 181°.2.49° , Y945 42 W I il 4

() FIARLIE : K A A PG YA R E

P A 1) HEZ I B, A PO BB i 22tk i
HEIAEAT B B0 7 1, 5k B YIRS A A AX 4L, X6 P
FTC e b DX AE 1) I3 BE b 2 B 65 I B e 4 6 AT T K
LR RGBT R AR T (2.
4), HARF 45 S R 38 BH b X [ b 1) g 28 2 4
PR YR Ay + 05 o E A 7 284° £.24° | 4¥ b JT BE %
291°220°, Y HAE W] B AL 2 ou e ML IX [ b ) e
LR B ST RAR R A - AU 2R = A 5 R 131°
£31°, HRBRIRAE i J5T BE I 2 R 127° £40° , 4L 1) J5T J5E
BN 12204359, YA BB I AR 2538 . g B hi
LR AR, LB IN PN Z I 24k ( < 40°) ,
S e — YR B ) ) 1 A TS sl (R R T LR £
R (>45°) GG mE ) LB, T ARE S L
sk B

25 1, BYYIAE AN ) X3, DX B 4 T 2R B IR
A 2500 B R AE T e b X 55557 BH L X 457 1

http://geochina.cgs.gov.cn H1E LT, 2015, 42(1)



56 i 5] b J 20154F

e ool fN A’\f N — S {, N . f 5

g‘ - — —_— -

% = —2,4// ;;//——_:7_/2—/2 :’—_i_—f_;‘—
E; === — == == ?7__;:
7,///&”/./ = @OJ/ ZZ 2
m ~ 20cm = — I5C_111, -~
B 7 H— T 92 1 \ /

7 7 3 hon

'“'|JL Ty A R b Ak N X X +x‘
Ayt NG W RANFRIT A8 7 L X X L/ \x X 4‘

A L8 g lydy Iuwdy d Lo+ En
@ s 1 B\ RN R Rk Lo e 7+ XA X/ X1 \x X
ShIENS T b YR

. S S
s F NN %Yy
r - Y

5 .'s/
2, v .
<4201 1 : ">;</Y%06 Iﬁs
XYZ02 250 500 . g 45°
3407 BO"o [180" L Pt,Qn Lu(‘)—'—'(m) e 3385 o5 F s
20" F -5, 0 S, 28 25 B 567! -F
o 65 75 N > S, o 0 43
35% 5175 56" |age |ige 0 S,
67° ! 52l g 30°°1 55
"7+ + 7 *‘ | X L X | X X X x Ii,,ﬂ"\é.,q k,.;; !L~’1 if,;( t;(1 ir,»;('f‘,q t,/' Vol st
Ly X 5% 6 bkex ok T Y
+ /0 |+ i R RN RN RN R Sl IO (e I et R o EI oo R =~ B}

DR I LT < N < N e —~ vow v A - 3 > A
== (T 1 ~N =] A Az
=] 12 ~ﬂ!® 13ﬁ 14 m 15 Iﬂﬁw <] 16 =] 17 ‘w‘"w“’w| 18 | ‘ 19 445420 M o1 | o&inel 9m

P13 K PG BT LR 7 A — 4 e 1 0 1 B D)ol g ) o %1

1= FRIRAUBDIRAL 5 5 2— R RRIRAE B I R 5 3— I TN I s 4— I K 5 5—IEEA s 6— B AL R BUBE I s 7— — IR AE R B BRI 5
8— AL R N BUBE B s O— MR BRARAL B IN I BB M7 5 10— B BUBE I 5 11— 0t s 12— SR A S R s 13— B A RHC TR 14— KBS
1S—2RHPIR A A BORH 5 16— RHR M N s 17—SR AT SRUE B i s 18— MBS0 5 19— A8 XU s 20— W Z AT 5 21— W2 5 22— AR 5

S\HL— T i BRGEHI PR s Pt On— it ety S 280 A
Fig.3 Tectonic section of Xinyang ductile shear zone in Moshigou and Xiweizigou, eastern Tianshui
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Meta-basalt; 20—Fault fracture zone; 21—Fault; 22—Sampling location; S /L—Lower Silurian Huluhe Group; Pt;On—Paleoproterozoic Qinling Group
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Fig. 6 Photos of the tectonic deformation in the Xinyang—Yuanlong ductile shear zone
a—Tectonic lens in greenschist(Moshigou, plane ) ;b—Tectonic lens in biotite quartz schist(Moshigou, plane) ; c—Boudinage in calc mylonite

(Moshigou, profile) ; d—Asymmetric folded calcimylonite(Moshigou, plane ) ;e—Boudinage and asymmetric fold of calc mylonite(Moshigou,
plane) ; f—Asymmetric folded calc mylonite(Moshigou, plane ) ; g—Asymmetric folded granitic mylonite(Xiweizigou, plane ) ; h—Asymmetric folded
calc mylonite(Moshigou, profile) ;i—Rootless hook—like fold of greenschist(Moshigou, plane) ;j—Asymmetric rotational porphyroblast structure in

granitic mylonite( Xiweizigou, plane ) ; k—Asymmetric rotational porphyroblast structure in granitic mylonite( Yuanlong, plane ) ; 1-Asymmetric

rotational porphyroblast structure in granitic mylonite( Yuanlong,, profile)
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Fig.7 Characteristics of rock microscopic structure in the Xinyang—Yuanlong ductile shear zone
a—Quartz ribbons(+) , Xiweizigou XYZ06;b—Deformation lamella of quartz(+) , Yuanlong YLO5 ; c—Mechanical twin of plagioclase(+),

Yuanlong YLO5;d,e—Asymmetric rotational porphyroblast structure(+) , Xiweizigou XYZ06; f-Bookshelf structure(+) , Xiweizigou XYZ05;
g—Pressure shadow and bookshelf structure(+) , Yuanlong YL04; h—Kink bands of mica(+) , Yuanlong YLO0S5;i—Mica fish and kink bands of mica
cleavage(+), Yuanlong YLO05;j—Mica fish(+) , Yuanlong YLO03;k,1-S—C Fabric, Yuanlong YLO1 ; Qtz—Quartz; PI-Plagioclase;;
Kfs—K—feldspar; Bt—Biotite ; Ms—Muscovite
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Fig.8 LPOs of minerals from rocks of the Xinyang—Yuanlong ductile shear zone on the north margin of Western Qinling Mountains
(by EBSD measurement)
Lower hemisphere, equal area projection; XYZ05, XYZ06, YLO1, YLO03, YL04, YLO5 are LPOs of quartz and XYZ01, XYZ01 are LPOs of calcite;
X—Stretching lineation, XY—Foliation plane, N—Measurement points ; Max.D—Maximum density , Min.D—Minimum density
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Table 2 EBSD—measured results of rocks from the Xinyang—Yuanlong ductile shear zone on the north margin of Western
Qinling Mountains
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