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GEOLOGICAL REVIEW
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Fig.1 Deformation system of the Tibetan plateau type in west China (from Li Jinyi et al.,

2014&) and Map of

the tectonic system in Tamusu area (from Guan Weicun et al., 2014&)
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Fig.2 The outcrops and sampling points in the Tamusu area
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Table 1 Sample characteristics and sampling position

HE b S B SR ARAE SRR SRAEAB AR
TMSO01 + 2 F, W2 N 40°41'8"
TMS02 TEarn s | F, WiE E# | E103°15726”
TMS04 KA EWZE F, Wizl e
T™MSOS | REVTTRLESE | F BZ Rk 31221731358
TMS06 TR AW 2 e F, W2
TMS07 IR B A5 T2 F, W2 N 40°37'4"
TMS08 TS | T, WE L& | E 103°43'45”

TMS09-1 TR AT ¥, W2 N 40°39'28"

TMS09-2 KB F, B2 E& | E103°32'5"
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W€ )R b B0 AT S i 11, 44 3 B /Ny 0.02°
20 - s T L R 30~ 300, dERE LRk E
SV R A AR ST AR HEC TR
B AE AR ) X SR T )
(SY/T5163-2010) #47, Kl -89 B % 5t 70 B Fl
FH Newmod Il SRR AR X AT ST RIS A
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Fig. 3 X-ray powder diffraction spectra of samples

in Tamusu area
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500, IR R Co, 3 BE 25 mCi, #F i IR H
B, SERETSE R E RAE(1997) Wik, 1A
B AT EE IR i A B AT i R 150 ~250 mg, PAFRHRL
B BT AR R IR 1A i B AR B R K
FE AR TARE BB T S R A TR S £ K
FE ARSI (29 77 K) R R (29 293
K) S50 R AT, A i b 4k T 3R 52 B IR & 5
(1) y ST IR, e A T8 B 4 W i ( RIS 3 22 2K
BB o B A Y y SIS A y T2k
REI AL (RIS 25 ) 1Y 5C &, AT 45 20 I A
st 1) B2 307 4% SR WS . >R - WinNoroms-for-Igor
X8 T IARE o A R B % 7 0CHT A 15, AR A1 3 121 1 i
Wl RE S 7 B AR SC RN B8 IR S8, B e R v
ALl R A 2RO R A2 P 42 09 T AR AT
AR O i
3 orbrss
31 WRRERESTMANK

WA 2 T 2 A T AH A RR IR AT S g
RN, X TAE 8, laE s A AR ] 7 Y
FROERTST 0 5 & Z W0 ARG A9 0 AR A0E AT S e Xk
L, 0 DX 43 AN [R) Fh 28 0 R 8 4 (L B A
2017) , ARHREFE S 2 AR 20T P00 X ST ERATT B
K (18 3, B 4) B ERE o T A YIRS FIAR X &

R2EARMXHER X HESTER
Table 2 X-ray powder diffraction results of samples

in Tamusu area

‘ I &R (%)
A B A o
iR | g | ko | Mz | Dy | seen | Jr SE
™SO | | 9 | 87 4
TMS02 33 | 65 2
TMS04 35 | 25 40
TMS05 10 | 24 1 65
T™SO06 | F, | 6 | 5 2 87
TMS07 19 | 33 10 38
TMS08 21 | 30 5 44
T™S09-1] | 3 | 4 4 36 1 52
™s92| ‘| 7| s 7 18 2 12 | 49

RIBAZHWRERLEIT Y X HEGEEHTER
Table 3 X-ray powder diffraction results of clay minerals

in Tamusu area

R FiLom(%)
PR e BRI | SRR R A | S | 1
TR FSIRE R | EZ A | At

™SO | 39 25 14 2
™S02 |

TMS04 77 8 15

TMS05 19 67 14

™S06 | F, | 10 63 27

T™MSO7 33 57 10

TMSO08 85 15
TMS09-1 | | 55 2 4 39
™S092| * | 62 4 24 6 6

LAY RT A B B R TMS02 BE 5 ok £ A Y
N 2% , BRAT SEG SR TGk B Al 2 8 AR - A
SE R, PR TG R 0 W A 7 e e 1 T
M X SRR S M A AT AR T, W2 k)2
TR BB A KA SRR
WHZ ek 0 Y LA =B SRR Z A s
ARE, F, W02 002 FE R W2 e 3
KA T, AT KA Ha A
TR (A FEA T & K A (12%) , T
WHZ TR A A, XTI IBZ RS ARS8
Y, BEE LR A RSB E N £, S RSN
A R RN ERTE A, W2 U8 Hp ) 3 B R R A Fn S
AT A R A Rk A, F, W72 B AR
JEUe EE AN KA SR R, i fid
A1 ;B8 TMSO8 HARS 5 B, He 4 [l 0 U 23 T e
i PR R RO R R A A, B
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KT, = 5502 S 5 W2 Ve P 2 AR o, 15
B GRAAZESE,
32 WEEAREZEREBIIERILIFE

W J2 LA RN T 2 R R i A BB B R RS T ] 5
N FTARESEE IR (2 293K) £ F 34t 3
R W0 . 7E 25 00 2% 40 Tk F, 17 )2 67 )2 U
TMSO1 B, 2 57 B8 IR 15 406 ot f eI, JHC i PRI AT g
M SRS RIA G, AKX AR 3 5
TCR G R (53 X8 & FR) , TMS01 Fl TMS02 A i
kSR AR 2.47% 1 0.52% , — )7 I, 15
R IR A%/ T BT 6 A A T 2 i R A 5, ik L3R
KRR B R R S E (R e RAE,1997) 5 05
— 5 T, 5 9 A A T A 3 B T R AR AR (K

SFHAF,2003) K, T B iR AR OR
PRI (20 77 K) 54 B XF TMS01 A1 TMS02 %
AFERFATING (K 4) . IRIRSFT B RIR
IR RS LM e, X T B M i 0, LR AR
S DU 73 R/ N T HE g B e U A2 S0 £ K 1% ( 5 it
FAE 2014) o XA WO TOBK 4 RE BRI
WU — A A A 2okl L (ngkie A 45 ) s
A HLBES A B R ARAN % (para-Fe®" ) 5 DUR 43 244H
BN — IR A A 2R ke S AR T IR
F 8k (para-Fe’ ) (Heller-Kallai et al., 1981; Zheng
Guodong,2001,2002) , XF F 754 e Wi , /& i T4k
WG W i Fe BTo |2  ARYEAH G TR RS
B, IRATA AT X P 26 ) 2R g e ) 2 o k™

RA4BRZWXFTERERHREERBHERESHREZIMHKAZMHNENSE

Table 4 Parameters of Mossbauer spectrum and relative contents of iron species in fault gouges and wall rocks of Tamusu area

B \ BBIFI K \ B ‘*forﬁi(%) ‘ 1S(mm/s) ‘ QS(mm/s) ‘ HW (mm/s) ‘ Hi(kOe) ‘ Fe?* /Fe™*
F, W2
— para-Fe* W2 45.00 +0.86 0.28 +0.14 0.5240.35 0.30 +0.21
para-Fe* 55.00 £0.87 0.42 #0.21 0.8340.33 0.372 +0.092
para-Fe* 25.00 40.59 | 0.38240.032 0.27 +0.34 0.35 +0.42
TMSO01 para-Fe* e 21.0040.57 | 0.4120.058 0.91 +0.47 0.3540.25
(77K) mag-Fe* 23.00 £0.29 0.59 +0.34 0.02 +0.38 0.40 £0.20 453.2 +4.1
mag-Fe?* 31.00 £0.28 0.37 £0.22 -0.46 +£0.22 0.35 0.14 451.4 2.6
para-Fe>* 24.0040.10 | 0.136 +0.081 0.56 +0.13 0.229 +0.093
TMS02 para-Fe* N " 10.00 +0.13 0.65 +0.30 0.20 +0.13 0.34 +0.58
VB2 A
(77K) mag-Fe* 34.00 +0.25 0.95 +0.20 0.00+0.18 0.50 +0.34 465 +12
mag-Fe?* 32.00 £0.22 0.05 +0.16 -0.56 +0.15 0.42 +0.27 459.2 49.8
F, W2
para-Fe?* 31.4040.30 | 1.09740.022 | 2.640 +0.043 | 0.237 £0.030
TMS09-1 pyr-Fe?* =3 64.70 £0.31 | 0.3132 40.0084 | 0.614 +0.016 | 0.214 +0.013 24.641
para-Fe* 3.90+0.28 0.502 +0.076 1.28 40.14 0.14 £0.11
TMS09.2 para-Fe* 2 41.60 #0.34 | 1.11940.015 | 2.55940.028 | 0.213 +0.021
pyr-Fe?* 58.40 #0.32 | 0.33240.020 | 0.599 +0.031 | 0.305 +0.031
F, W2
para-Fe2* 4270 #0.38 | 1.1444#0.014 | 2.657 +0.028 | 0.167 +0.018
TMS04 para-Fe* W2 e 28.40 40.66 | 0.36440.023 | 2.030 +0.048 | 0.204 £0.043 0.7452
para-Fe* 28.90 +0.76 | 0.23240.069 | 0.620 +0.013 | 0.330 £0.013
para-Fe2* 53.7040.17 | 1.131040.0051 | 2.611 +0.010 |0.1637 +0.0064
TMS05 para-Fe>* W2 34.8040.32 | 0.30640.025 | 0.753 £0.052 | 0.321 +0.044 1.1598
para-Fe* 11.50 £0.24 | 0.3440.016 | 2.039+0.034 | 0.151 +0.031
para-Fe2* 56.90 #0.30 | 1.12040.010 | 2.628 £0.020 | 0.162 +0.011
TMS06 para-Fe* W2 e 23.0040.13 | 0.428 +0.071 1.09 £0.022 0.29 +0.10 1.2902
para-Fe* 21.1040.11 | 0.35240.029 | 0.555+0.070 | 0.174 +0.055
para-Fe?* 53.20 #0.18 | 1.1353 £0.0071 | 2.619 £0.015 |0.1685 +0.0073
TMS07 para-Fe* =3 24.00 #0.25 | 0.3740.053 | 1.010+0.051 | 0.366 +0.081 1.1367
para-Fe* 22.8040.23 | 0.37040.016 | 0.599 +0.066 | 0.187 +0.073
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T : para-Fe™* FMREE = 42K , para-Fe?* AITREMEAR M 2K ; mag-Fe Ak B =4 2% ; Pyr-Fe?* R HTERT™ v Fe?* ; B2 1 48 JR 1% 2 5043 1
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Fig.4 X-ray powder diffraction spectra of clay minerals in Tamusu area
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Fig. 5 Mossbauer spectrum for fault gouges and fault rocks of Tamusu area
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Distribution of Iron Species in Faults and Its Indication of
Fault Activity in Tamusu Area, Inner Mongolia

GUO Chao" LI Guangrong'*** ' WANG Chao" ,ZHANG Weiqgiang" , LIU Shuai®’ ,
GONG Zhijun® ,LIU Xiaodong'*
1) Key Laboratory of radioactive geology and exploration technology, East China University of Technology, Nanchang,330013;
2) State Key Laboratory for Mineral Deposits Research, Nanjing University, Nanjing, 210093 ;
3) Collage of Earth Sciences, East China University of Technology, Nanchang 330013

Abstract ; The tectonic stability of the Tamusu region is crucial for its pre-selection as a high-level radioactive
waste disposal site, and comprehensive system investigations and safety assessments are required. Combined with
field geological data, Mineral composition and iron species of fault gouges and its wall rocks in three fault zones of
Tamsu area had been analyzed by the X-ray diffraction and the Mossbauer spectroscopy. The results showed that,D
the fault gouge and its wall rock of Tamusu fault( F,) mainly consist of quartz and feldspar, the fault gouge contains
a small amount of clay minerals and the wall rocks contain almost no clay minerals, the fault gouge and its wall rock
only contain para-Fe'" and mag-Fe’* ;@The fault gouge and its wall rock of Wulantiebuke fault( F,) are dominated
by clay minerals and calcite with trace amounts of pyrite, the clay minerals are mainly illite, smectite and illite
mixed layer, the iron species of wall rock only contain para-Fe**and pyr-Fe*", whereas the fault gouge contains a
small amount of para-Fe’ ; 3 Except the TMS04 do not contain calcite, he fault gouges and its wall rocks of
Narenhala fault(F,) consist of quartz, feldspar, clay minerals and a small amount of calcite. Clay minerals are
mainly composed of chlorite, illite and smectite. The fault gouges and wall rocks only detected the para-Fe** and
para-Fe’*. The para-Fe®* in TMS04 was higher than that of para-Fe’" | and the para-Fe in all samples was slightly
higher than that of para-Fe’". The mineral composition and iron species distribution of fault gouges and wall rocks
were closely related to the evolution of faults, and their differences showed that the complex connectivity
relationships between the faults and the deep and the outside world in the Tamusu region, and the faults are in a
relatively stable state.

Keywords: fault gouge; X-ray diffraction; Mossbauer spectroscopy; iron species; Tamusu
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