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Discovery of Yingyangguan Ductile Shear Zone in Northeastern Guangxi and
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Abstract: Based on macro-micro structure, magnetic fabric, hydrothermal zircon and quartz EBSD fabric, the
Yingyangguan ductile shear zone was determined and its tectonic significance is discussed. The Yingyangguan
ductile shear zone has typical macro-micro structural characteristics, such as mylonite, stretching lineation, S-C
fabric, rotating porphyry system, domino structures, pressure shadow structure and dynamic recrystallization of
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quartz. Magnetic fabric measurement and field geological survey showed that the Yingyangguan ductile shear
zone extends over 40 km in NNE direction and is 2.5-8 km wide. The extremely dense point occurrence of the
C folication of the mylonite is 127° ~ 50°, and the occurrence of extremely dense points of magnetic foliation is
107° £ 83°. Analysis of the macro-micro structure showed that the Yingyangguan ductile shear zone has kinematic
properties of early sinistral thrust shear and late dextral normal slip shear. Quartz EBSD fabric analysis revealed
that the Yingyangguan ductile shear zone is characterized by late mid-low temperature deformation (400-550 °C)
superimposed on early mid-high temperature deformation (550-650 °C). The geochronology showed that the age of

the early sinistral thrust shear is (441.1+2.3) Ma, and the age of late dextral normal slip shear is later than 420 Ma.

The time limit of regional tectonic stress from compression to extension is 420 Ma. Analysis of the magnetic
fabric, quartz EBSD fabric, and hydrothermal zircon dating, combined with regional geological data, revealed
that the Yingyangguan ductile shear zone formed in the tectonic background of the collision of the Cathaysia
block from the SE to the Yangtze block. In the early stage of extrusion and collision, flattening strain was
generated and mid-high temperature sinistral thrust shear was formed. After the late orogenic extension, tensile
strain was generated, and dextral normal slip shear was formed at mid-low temperature. The strain characteristics,
deformation temperature, deformation age, and dynamic setting of the Yingyangguan ductile shear zone provide
new data that improve the understanding of Caledonian tectonic movement in South China. The above
understanding of the Yingyangguan ductile shear zone may be related to the orogeny of the Yangtze and
Cathaysian blocks in the Early Paleozoic, rather than being the product of tectonic mélange.

Key words: magnetic fabric; quartz EBSD fabric; hydrothermal zircon; ductile shear zone; Yingyangguan area of

northeastern Guangxi
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Fig. 1 Tectonic location map of the research area (a) and geological skecth map of Yingyangguan area (b)
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a—mafic mylonite (Luojiashan, Hezhou); b—granitic mylonite (Daning, Hezhou); c—schistosity and S-C fabric, indicating thrust shear

(Didong, Hezhou); d—schistosity and domino structure, indicating normal slip shear (Didong, Hezhou); e—A-type fold (Luchongkou,
Hezhou); f—stretching lineation (Yingyangguan, Hezhou); g—rotating porphyry system, indicating thrust shear (Yingyangguan, Hezhou);
h—the S-C fabric and domino structure in granitic mylonite, indicating normal slip shear (Hanlong, Hezhou);

i—asymmetric fold, indicating thrust shear (Dongguanping, Hezhou).
B2 Bk 5 )% B WA ERHE
Fig. 2 Macro-structural characteristics of the Yingyangguan ductile shear zone
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a—quartz rotating porphyry system, indicating dextral shear. The preferred orientation of the long axis of the recrystallized quartz aggregate
and shear foliation form S-C fabric, indicating sinistral shear (+) (Xialong, Hezhou); b—pre-existing quartz veinlet on XY plane are sheared
and broken, and the preferred orientation and foliation of the long axis of the recrystallized quartz aggregate form S-C fabric, indicating
sinistral shear (-) (Didong, Hezhou); c—quartz rotating porphyry system, indicating dextral shear (+) (Xialong, Hezhou); d—quartz rotating
porphyry system, indicating dextral shear (+) (323 national highway, Hezhou); e—feldspar porphyry on the XY plane of mafic mylonite form

domino structure, indicating sinistral shear (+) (Luojiashan, Hezhou); f—the recrystallized quartz aggregate form the domino structure,
indicating sinistral shear (+) (Xialong, Hezhou); g—quartz porphyry on the XY plane form the asymmetric pressure shadow structure and
domino structure, indicating early sinistral shear and late dextral shear (-) (Taojinping, Hezhou); h—pyrite pressure shadow structure on XZ
plane, indicating sinistral shear (-) (Liumatan, Hezhou); i—long axis direction of feldspar porphyry and shear foliation in mafic mylonite

form S-C fabric, indicating dextral shear (+) (Luojiashan, Hezhou). Qz—quartz; Ser—sericite;
Pl—plagioclase; Ch—chlorite; Py—pyrite; (+)—crossed polars; (-)—unipolar.
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Fig. 3 Micro-structure characteristics of the Yingyangguan ductile shear zone
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P O T (A-AT): 3% PG AT PSRN T
PR, WY LA3°HEAR F ARSI T R, i
B Foih A e . TRAMBEER, UK
AFER o % TH Y 15 ARG FRE 5, P>1.10 11
FEGA 8 1, -1 P 1.279; 1.10 > P>1.05 HyAE N
A 51, P P {H 1.085; H4 2 MHHEMIY P {H <
1.05, iz i s il 5 . 550 PR AR T A SEE 8 km,
H 2 BPE5R AR 55 19 A2 B 45 i (8] 4b).

e F T (B-BY): 2 ) T PG A M T AR A
W Q0 FEAR BN T T e vb, i S o
TR A . TRAMEER . % 8 {1
ZHAFE S, P>1.10 YRR AL A 5 F, P19 P {H 1.187;
1.10 > P>1.05 My BEdL A 1 1F, P {H 1.062; Hi4y 2 1F
BRI P A < 1.05, 3% Fr s il 5 . 558 AY
BiJE 4.5 km, H LA A i) i 00 55 00 28 TR AR AE (1A
4c),

4 [E3H RN B e B E R A [

Fig. 4 Distribution map and magnetic fabric profile of the Yingyangguan ductile shear zone



442 1

Bk

IR CHURRIES

ZRAE PRI (C-C): 2% T PG B M T V0 vfe 28,
W 90 HE A 2 B T KUK IE . il HZEZEY) oo
AR R TIE B R A . 1% Y 5 PR
FEdh R, P>110 MFEM AT 1 R, P {E 1.106;
1.10 > P>1.05 {FESL A 2 7F, K P {H 1.086; H 4
2 FFESLAY P (E < 1.05, i m i il Ao . 5548
A TEREY) 2.5 km, SRES AR, HH A p
553 14 A8 T ARRAE (& 4d) .

& PP (D-D): 1235 17 PG e B M T3 %5 1L 2,
W 125° ZEAf BN T ARV AT o 12 i R V) = H
A ERAMRBER, RARKKELE.
ZHIHER) 12 PFREAAE S, JC P>1.10 fFE AN,
1.10 > P>1.05 {FESL A 2 7, “F¥ P {H 1.089; H 4
10 PFRESL I P AA < 1.05, 3% 5 ]I 4 i ) 588 55 A5 T2
WIEEEZ) 3 km, LASSEIMEARIE N3, HEA 5
5 ARARTE A AH T HES ] 1) R 5 (B 4e).

il A 0 S 25 SR R, T g 56 ) 1 BY DDA
NNE [a] fE A 1f 40 km ., FE 2.5~8 km, J&E#% )4

BTYVHE TR A TR AL BN T B 28 47 56— £,

B ABEZTE B AR ool BB e . T
WA FEER GEEREMARN A RERR, D
T 7 G 2 v ) A I - A Ak B R A B e AR X
w(E 4), L0 39 gk C IH(ER 2) T o
B R, 8 CEIPERT Ul e 70°~165°, 5ifA
27°~86°, M miy=Ik 127° 2 50°( 5a, b), P>1.05
) 24 ARG (R )M IR 8GE R, B¢
BB DI R 7R 107° £ 83°(K] 5c, d).

TR il 10 R AR 5 7 728 AR BR AR 22 [ A7 76 X6 K 3R
R G LA S BRI A 0 BB AR R AR . BEAE %
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6). ik E(ERWY, B XMy a2
WARTE, AN R U 9 AR T AR B S [6] 14 AR R AIE
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A IR Ul ) R AT Y 2 —, HAE
P15 AR T 35 A 1 d AR T A% Oy o R B2 AR IR
#il(Okudaira et al., 1995; Takeshita, 1996; Kurz et al.
2002; VRS, 2008) FEAFIFIRET, AXHEA
AR EEEBER, LIRSS, 4
MEE < 400 C MRSk i Al B, B IS 1E <a>¥
BZ, WENT 400~550 CHILEF AME, FILH
FH<a>WH R, W/ T 550~650 CHYMINAAH
W, R A <a>¥ % &R W > 650 C YA
N AR, R AR <c>W B R P EZEE, 2009;
BEEARAE, 2016). A1 S 4 S AL 43 A AT
e RN k& IS shig e R, M Es 9
(AR TR il B (A=W 45, 2012) .

HHET, B85 BT (EBSD) H R B 12 i
T B ek 7 (F 554, 2009; B2
M5, 2016), & 3CRI A EBSD A4 HT K 45
J& 3 XA B D)y (AR TR IR . A1 9% EBSD 444 4)
BrAEREAREE TR 24 P B AR 4 i 17 R I8 7 0 S0

R 2 [EHHXEMTYIEINBER C HIRANH R~ K

Table 2 C foliation and magnetic foliation occurrence of the Yingyangguan ductile shear zone

S C TR AITBLINSIN

I 2= 114 B 7102 N 6 o= 1 A 102 N 5 o= (10 RN 0 B 0= ) B 16 < I = 110 R ¥/
1 116 84 14 130 54 27 130 50 19046  307.4 34.0 19070 251.9 2519
2 127 65 15 92 86 28 115 43 19047  303.2 40.3 19110 18.5 18.5
3 111 73 16 155 32 29 153 59 19048  357.9 31.6 19112 2822  282.2
4 132 65 17 120 61 30 71 56 19107  264.7 63.6 19030 53.2 53.2
5 165 47 18 70 71 31 138 59 19058  259.5 66.1 19031  283.9 283.9
6 92 45 19 89 78 32 130 58 19059  296.8 87.2 19033 57.8 57.8
7 132 52 20 98 76 33 160 36 19060  108.6 86.7 19035 48.5 48.5
8 92 56 21 90 60 34 73 73 19063  291.6 75.6 19097 54.1 54.1
9 113 53 22 133 80 35 136 47 19064 1154 86.7 19098 105.6  105.6
10 122 50 23 121 79 36 104 64 19066  284.4 86.5 19099 82.9 82.9
11 121 78 24 135 80 37 114 70 19067  304.0 83.3 19145 61.7 61.7
12 82 62 25 92 27 38 130 51 19069  101.4 77.0 19149 67.0 67.0
13 121 35 26 139 59 39 120 45
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a, b—JE e C T B S V- 352 T s A5 5 BE 85 ¢, dl— T I L P A0 5 s 1 18 50 RN o 55 85 FE 11
a, b—the polar stereographic projection and polar isodensity diagram of mylonite C-foliation;
¢, d—the polar stereographic projection and polar isodensity diagram of magnetic foliation.
E 5 EHXHMEEYHEEKORGTHRFRE (2, MRS FEEE(D, d)
Fig. 5 Stereographic projection (a, c¢) and polar isodense map (b, d) of the foliation occurrence of
the Yingyangguan ductile shear zone

El6 MEiHXHMHsy)s F-L EF
Fig. 6 F-L diagram of the Yingyangguan ductile
shear zone

I R AR S0 wE e R MRS e A Y
& HA 2 A (JEOL) il 1 1) JSM-56101v A4
R AP HKL 2 Al i) CHANNELS £S5 ()
EBSD &%, w7k B XZ iR [ e A 4id

FEANE . WHEE E T 20 KV AR AR T A
JEF, 5 EBSD REGHiE AW Yk 115
B BT AERE, AR SRR, Rk
R YO A T A o ST 4 fRRE
w7 9 EBSD A4 40 #r, 435I A FE b Y'Y 19020,
YY19038, YY19039-1 #1 YY19039-2 %,

FE G Y'Y 19020 (19471 # EBSD £ A4 [ B /8 24 )
ol BRI HEA 2R ERIE . RS %5
PFH— . FHNUER, BRER<a>FH,; WS
WAL F Aot , 5 B0HE A <a> W 85 (B 7). FE &
YY19038 [/ f13% EBSD #HH4 & /s 2 % ol
MR AL T 28T o W% S5 A
VORI, FWE SO TR URIR, 5251 <a>iF
By W SN T2 R W, BoRiti<a>iE B
FAE(K 7). FESD YY19039-1 (1 EH R S FE T L,
WoRAHi<a>ig#; R AR Z B, BORZEm
<a>W S BUARAE (B 7). FE5h YY19039-2 A 2 5
B TR — R = B, B s REE X, W
TRAE TR <C>TE RS I RE A R % a5 S I /R 253 1T <a>
R R <a>W B IR A (B 7).



444 Mo Bk

IR CHURRIES

4 RS LA FRRLR A 5% EBSD 414 L, ¥k
INZ IR TE AR TE W RRAE . A 9E EBSD 41H4 5 A 1
<c>IHH | FEHi<a>TE S . 2E R <a>s B FUK IH <a>¥
o i L TIR, T35 P BT DT AR S B R
i 5 7% (400~550 °C) & hn T 5L 31 w5 i AR R
(550~650 °C)FAHHE .

5 WA

W SCR FHHGR S A U-Pb AFE IR S 29 0 15 4% 5 )
PEBY YIS T B AR
5.1 #A U-Pbill&E

T SO 5 8 37 S 0 1 B9 Dl vh B R I K A
W % B BE R T BE A 55 T LA-ICP-MS #5417 U-Pb
AR, RAEARDR A 111°55'25"E, 24°39'15"N(/A 1),
BRI A B TARAE . A M S gk U-Pb il
Ay R 5 WL 2R 45 (2022) o 18 SO B R L B R T JBE
B R (FESL YY20006) 04T 21 ki BABURLES 1 )
U-Pb 4E#33, LA-ICP-MS #5457 U-Pb 4450 I
F 3. MAEAE S HAT 5 24 B & OB IEZ (B 8a),
21 g A7 07 T ALk b H BT (&) 8b) . 454
A AR R E R (CL) . U-Pb 4R 85 R 40 A, 21 kL
WA AT A] 73 3 ZH (&1 8).

A E 14 R E A, BREACR . KAHSR AL

IRITEZ, Rife 70~215 um, CL [EI5 1 A 7 FL 8 5L
MR, AR BURL S AN [R] (9 5 B, BV ) — i
L) AN ] 3507 A, 22 BN ] 119 52 B2 (B 8a) o 5 43 Fokiz
AT UL NI, (HERAH AN TG I, S B0 B S i A 3
R 43 Uk 52 AL ) R B TG PR T 1Y) Y BB 45 A
¥ 8 R Bl I I el i REAE (B 8a). Th. U
SN ThIU {853 5] K (798.25~65 567.77)x107°
(1 033.24~20 876.65)x107° Fil 0.42~3.14. 14 Kifkf1
25 Hi 19 2°Ph/?%8U SR 494 i Ry (441.122.3) Ma([A]
8b).

B A& 1 KA, REEKRNES, i
~45 pm., CL EIZR 5 BLIE M 0 5 SR Ik 3 o0, HoA L
R BV 5 85 0 O N BRIV RRAE o 85 0 0RLIA 2%,
AL SR P i S 1 (B 8a), B AT RESZ 2
J BAAE 3 R A S o ZORES AT Th U & i &
Th/U {84351k 529.11x10°, 338.66x107° Fll 1.56.
BEARIES . R AT ThIU (E55 R\ H 55
BT, 20%Ph/28U AR S K (769+6) Ma.

C 4% 6 ki, AR M BELRFA BN
RAGTER, Bt 50~130 pm, CL RIZ B IS R AR —,
REA SR CL BIER, WA MXT G I CL B (K
8a), WNTRIRAFTE M, IHFRAEZAE, DIk &
AL SE R34 AR 1 (K] 8a), W s HL AT RE 32 3 S 1

7 EHXFIME Y AR EBSD HME
Fig. 7 Quartz EBSD fabric diagrams of the Yingyangguan ductile shear zone
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8 FTRUEKENHE AR A SE & (@)F U-Pb S #5150 = ##(b)

Fig. 8 The CL images of zircon (a) and U-Pb concordant diagram (b) of Luojiashan gabbro
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Fig. 9 Zircon genetic types diagrams of Luojiashan gabbro samples
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