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Fig. 1 Sketch geological map of Lvhe area in southern Qinling

orogenic belt(a, modified from the map made by Zhang

et al. , 2001), section(b) and hand specimen of the

cherts(c)
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Fig. 2 Area (a), position (b) and analytical results (¢) of Ra-

man analysis of cherts in Lvhe area

(DRI T =4 T 1 084 Fl 281 em ' Biib &, D
S F SO R T RE A N SRR M B IR R K e AT S w0 A
YoWORL B . BRI WORT, R R, &8
BT R4 BIE TR ER R (COS ) 20 5 3% T @ A% O &, 9F A
BT A TBRER . BRAE R SR, RS
REE BB 3, CF A F COF iy, H CH O Z )
MW C—O MBS &, ML T 2% r=0.255 nm
WP 0 = MRS E R R . XS TE 1 800~250 cm ™!
P KAE N LA LA Raman i F . 2305010 vis ves va s v
vs s Sr SR FERIRAR CCOT™ B wop s vin s ve s vas TR BN AT wy,
Fu ARSI, EHGED, 1 115~1 050 cm ' g $L 8 15
JB T BRERAR (COZ . REFRTY Dydwy 5 Gl 8D B X BRI 45 v TR
FI(RIESD B, 350~250 em ' W 2 0 U5 i T Bk 46 1T AP 25
B vo SR BN, 32 v, 1 vy 41 SN 1) 490 AE L 22 57 5 2 B Bk TR

N D B N e R TR N1 B NN 74 7 R T 7/ B ]
P kit 1084 em VHJETF o PRSI, 281 em VHJE T
v RN . 53 AN, DA RRAE W A B2 LA 5 Al 1 O A A %
B 1080 A1 274 em ' A LB B AR T . XI5 B
Rk R B AR Me” T AR AR T T AR I I
WFIT e B WoR . 5Tk B R P T A7 0% Rk R 3k
R 4l 4y o BLARDT WD RRAE 04 1 5 B /N 5 W 5 A 4y 22 ) A
FE SRR o (LA IR 7 G R AE 0 58 B A 1 S e — TR
BEEZIIR AR, AL TR NS H
B W A BLSE AR R G AR . Ok T R 3R % 1 O 1Y i
R, BABEITAR T IR — B2 AR [ J3 R A 04 A 1Y
LU AEL CRPAE ST 58 8 EDET . ZEARBIF ST A, ARG i 3 1 s A
R E=Iq/Ic, HH, Io REAEDT YRR 463 cm™!
Jb O 4 %o B AR I T ARFRAKER AR T FRAE W4 1 084
em” AR XTI B AR . PSS SRR (E 3 R D, Bk
PN A-C R G- A 5 E B4/ (0.5, FH¥IE
0.77), Wilik 14 P9 3B (D g —F 45 09+ 4 8 B E B 1%
(<20. 45, SFHI{H 0. 36) . HLAIST SR E BV B AR B0 2 oo
Ji (A H—>E SR T H—E &) S5 3T B FR Y 72 8 A%
1.8 1 n
1.6
1.4
1.2 1
1.0
0.8
0.64 "—a___

0.4 .\.\ ./'

0.24

T
A B C D E F G H I
Point

B3 AAERsEHSMNXANEETWK
Fig. 3 Relative intensity of Raman analysis

of cherts in Lvhe area

F1l BMNR RSB EHNSUBHIEREILE
Table 1 Ratios of the relative intensity of characteristic Raman

shifts at different points

N R o /a. u.
5 A3 =

HAXF 3R E

Tqus3 Tc10ss
A 8 385.55 13 176. 90 0. 64
B 8 736.05 15 247. 80 0.57
C 7 165. 41 13 238. 90 0.54
D 12 384.70 33 999. 00 0. 36
E 5302.93 19 211. 40 0. 28
F 7 850. 32 18 422. 10 0. 43
G 5 202. 74 9 981. 07 0.52
H 11 748. 30 20 606. 10 0.57
1 5 993. 66 3 391. 54 1.77

Note: E=1Iq/I¢, Iq represents the intensity of Raman peak at 463

1

cm~ ! of quartz; I¢ represents the intensity of Raman peak at

1 084 cm ™ 'of silicate mineral
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AN EL G B AR B e R X A AT UL E ML o A 950 Si—
O ZE 0 45 SR BE FA I3 BE fe i o AR A0 S8 RRAE 05 1) FWHM
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(BRI A D4 AR G358 3 4 T AR ) AR Ak R S A )
1.4 O KEDH
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SFEMERFR ., XEBEAR TR RS 5 R 5 TR
B RV Bh RE G IRAT - JF TR B X A 4 b 4 8 R AR B A £
B A . YA T BT B LHO2-1 R LHO4-1
2T A Y ) 3 25 5 L E] 5. FTIR 4: 47038 0, 2040 0% ik
P TR WIER 43, B I B5OHE X 5 AIG 19 i 4R (Si—O) ik
WA 4 1S BORE ) 5 1 7Kk (HL O) Je AR (O ) W i e s

(DREA SO Mgty . B4 B8 2RY, A%y Y
BILLANSEAR R RS A =4, HER FRMERXE, 55
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®2 BARERETARE 463 om ' HHEFHT
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Table 2 Gauss fitting FWHM and area values of the 463 cm™'

Raman shift of quartz from cherts in Lvhe area

Mk G FWHM  Area Wk  FWHM Area
A 9.58 47 604.74 F 9. 30 4 652.09
B 9.76 52 357. 67 G 9. 84 20 017. 50
C 9.58 40 120. 88 H 10. 26 25 072. 46
D 9.23 11 244.92 1 10. 72 43 314.03
E 8.13 3 179. 68

(@
2 L EWHM=10.72
7] - =10.26
5
E 7/ =530
=8.13
=9.23
=9.58
B_FWHM=9.76
=058
420 430 440 450 460 470 480 490 500 510
Raman shift/cm™
11.04
(b)
10.5
_ 10.01
§
S 9.5
E 9.0
8.5
8.0
A B C D E F G H I
Point
60 000 -
©
50 000
40 000
< _
:c")' 30 000
20 000 -
10 000 1
0_
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Point
4 BUEREPAEXRIS o 'HIESHUEE R (a),
FEEFSED)MRSBE()ELE
Fig. 4 Gauss fitting results(a) and FWHM(b) and area values
(¢) of the 463 cm™' Raman shift of quartz from cherts

in Lvhe area
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830~750 cm ' IHJE T Si—O—Si X FRAF 45 P2 5y, 540 ~ 460
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Fig. 5 FTIR spectra of LH02-1 (a) and LH04-1 (b) of cherts

in Lvhe area
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HMEBREE . TR 8 T TR R S CE W S T SE  EEAL )
T SR IR M 2 8% 5 T i R S5 (R LT B R I i
PP K TR R I — A B A AL R . W K R R R R A S
LAY, MK 2 R BR R B 7 43 R AE DUTENT o Bl 25 K
TREE R, IR RRARAN CO, & 5 18 i 5 B0 R 45 v A i 3 K
L E I B B AV A A R o A BT KR
X — WG PR T R T Tk & A BB AS UL . R SR b,
N IKT BT BT 1) b BR AL 2 R AR I 5 A U S I B
BT R BB G RIFREE T, X 5 AR5 XRD 43 B 45 5 %
T PR U AR G5 BR 30 0 WA B T AR A 1 T o (I 6) . 2
FEW, #OKH SIO, M MERS. T ALO;, TiO,
MgO 1 & SRR, Ho, ALO,, TiO, S54RI W H
BRI RGN, RREERE R OCE, & AR 5 R i IR
VB A B AR 2 A, FEHOKTIRR S . AL O, Fil TiO, B & &
B AR 5 MgO £ AR K ¥ w3 $AOK R R ™ T
BB AEBACA KT A A 350 CHOK P& EHGEF 0P, &
9% XRF 4081 R, B RE R A BoA B SI0, £ i (88. 66 %
~98.05% , 3 95.50%) . FFALERE A M SO, & B bR

(91%~99.8% M) ifif ALOs &£ (0.19% ~0.29%., 1y
0.23%) . TiO, & & (0.001% ~0.01%, 1 0.004%) F
MgO 44 (0.10% ~2.25%, 45 0.59%) B & |, L 45
o 34 S Wi o B AAROK TURR LA o 1y b 3K Ak 277 B 45 2R 1Y
T AWESE 7S 0 R R R KOS 199 o A I 5 R b BR AR A R
PRARAR B AN B AR T BT RE I AR R 2(b) ], PG, i
L7 T B 2 1 35K A 27 20 A T A8 A o R 5 R A T o AR IR R
S, SR AT R A2 PG A Y B A R B T R A A R B AT
EHMEERREZ .
2.3 REBIEER

TR A TEZ e 3 (L Ak R e ¥ A7 T ks . MR
XEAAMSERAZMIER, B IE S SBUERE R
AEREER TR AL IR I AR S P R ER AR AT RE AL T SR
L1817 SIO, 2y kA= W5 B R kg . TEABF TR, 5k R
3 WY S A [ A TR R Dk B ke T R A LB R TOUE Ok Y JS
Wb iE S P, I B R T S T AR A P R R ik
T o MRS B B A Y O AR R R BRAE . — 5T T AR AR AT
T 5 PP AR IR A Sk 1 4 ot AR R RNOA R BE R A T W R
(B 4D 3R IAE T A 0T 87 490 1 58 43 V45 i e 408 Jon B 40 i 2%
B 25 R T EL R e BA A A S R 21 % 07 A 4% i o 7S
A3 MR R SR ZUIE RN S MR E A T E IS
ST, WARSIRAEZ ARG, Wik EAMHE
PR FEAE BT 0T . R8T AR o G R ek 7 00 ) A 3 e 5
0 5 T e Y R R AR S 0 R (R 3D, E kiR AT R A
FEAHE 463 con RHIERLE B, X RIS R R Eh A S
R T A N S R FE AR A D8 22 R AE TR A S

3 45

(1) 3 2 R AE AT LA BT A9 8 7 Bk A 5 0 RO R 4L
8. XRF, figobig. 20563 XRD 43 #7245 348 7R B
TR B AR A S R R R SR . 1 XRD 43 b
ZER M — USRI EE T WA a1 XETYRET
0 20 A6 15 B T S T T 2 7 A LA A R v A R A L

(2 3% LA P I o B 3 R 4 6 B e T 5 R AT T
T o LA IR 3R STRCA 1R 2R 10 W A1 X AR R 5 Rk A AT T
W BRI N RE A PSR B S 0 e R AR OB A . DR AL
AT R, B RRAE 0 Y 0 LA TR B X FWHM B IE
SRR AT D AR P AR B T .

(3) kT A NI IRL A7 9% /4 3 )3 2 7 i LA o A v & 2
T AR . A TR AR A R BLAE A . — v e e 4
B AEBE T 0 90 A 17 BE A B TR 2% SR S BR A . 55— D R 1A
ERM S5 T G9F Y LS SR, RBON TR
Yyt B4k 0 45 R B R T R AR
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Application of Analytical Techniques of Spectroscopy on Cherts in
Orogenic Belt and Its Geological Significances
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Abstract The Devonian cherts profile was developed in Lvhe area, Xunyang basin of southern Qinling orogenic belt, and the
microfabric features based on spectroscopy characteristics clearly recorded information of diagenesis and later stage evolution of
the cherts. Cherts in Lvhe area, Xunyang basin of southern Qinling orogenic belt were taken as object, by means of Raman
spectroscopy, Fourier transform infrared spectroscopy and X-ray powder diffraction, and the results of this study showed that;
low temperature quartz and a small quantity of carbonate minerals were the two main mineral phases of the cherts, and XRD
analysis further proved the carbonate minerals were dolomites. Within the cherts in Lvhe area, Gauss fitting FWHM and Area
values of the 463 cm ™! Raman shift of SiQ, texture confirmed that recrystallization had occurred in the SiO, minerals. Alone with
this process, variations of degree of order were triggered by fluid effects as well as the quartz itself. During the recrystallization
process of the quartz, degree of order went up. The cherts were altered by later fluids, apart from the intersected late vein, the
alteration reflected in that the closer to the edge of the fluids in the quartz, the higher the crystallinity and degree of order. In
this study, alteration of cherts made by orogeny mainly reflected in two aspects: on the one hand, tectonic stress destroyed the
continuity of the cherts and provides space for migration and intersection of later stage hydrothermal fluids; On the other hand,
participation of the late fluids accelerated the recrystallization of quartz. In this study, infrared spectroscopy is capable of identif-
ying mineral structure type systematically, and Raman spectrum analysis can reveal in situ microfabric characteristics, and XRD
shows significant advantage in discriminating trace impurity minerals in cherts. These spectroscopy methods provide important

demonstrations in studying the diagenetic evolution of the cherts.
Keywords Qinling orogenic belt; Cherts; Microfabric features; Fluids; Recrystallization
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