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landform. Previous research results have shown that the red color of Danxia landforms is related to iron in the strata, but no in-
depth study has been conducted on the state of iron occurrence. In this paper, the mineral composition, geochemistry and iron
occurrence of samples from Danxia Mountain in Guangdong Province and Longhu Mountain in Jiangxi Province are studied. The
results show that: (1)The Danxia landform stratigraphic samples in Guangdong Province and Longhu Mountain in Jiangxi Province
show that the main mineral composition is quartz and feldspar, containing a small amount of clay and iron oxides, with a high
degree of consolidation, and some layers contain gravel. (2) Geochemical analysis shows that the content of SiO, in both is the
highest, followed by Al,O,. The content of TFe,O, (0.81%~1.63%) and FeO (0.08%~0.16%) is lower, indicating that the
content of iron minerals is not the main factor causing redness. (3)The iron in the Danxia Formation of Danxia Mountain in
Guangdong and Longhu Mountain in Jiangxi mainly exists in the form of clay iron and oxide iron, among which trivalent iron ions
(oxides-Fe’":41.3% and 44.3% ,clay-Fe* :49.7% and 47.6%) are much higher than the content of divalent iron ions (clay-Fe’™ :
9.0% and 8.1%). All indicate that the content of iron in the Danxia Formation is relatively low, but it may be in the form of an iron
oxide coating that exists on the surface of minerals such as quartz and feldspar, causing the formation to appearred.

Key words: Danxia landform in southern China; mineral composition; major element; mgssbhauer spectroscopy; occurrence state of iron.
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Fig1 Photographs of hand specimens and rock samples of Danxia strata in Danxia Mountain, Guangdong Province and Longhu

Mountain, Jiangxi Province under partially polarized light
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Fig 3 Mossbauer spectrum of typical Danxia strata in southern China
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Table 1 The typical Danxia strata chemical composition in southern China (%)
Y REmAR FERMER Sio,  Tio, ALO, TFe,0, MnO MgO CaO Na,0 K,0 P,0O; LOI FeO SUM
1 sg01 WA 85.61 0.11 7.86 0.81 0.01 0.70 0.05 0.10 2.21  0.02 219 0.08 99.66
2 sg02 [ 73.22  0.14 13.82 1.63 0.03 1.45 0.40 0.60 540 0.02 281 0.16 99.53
3 ytO1 Wi 80.75  0.26 6.72 1.18 0.04 0.40 3.89 1.25 1.61 0.02 3.97 0.12  100.10

I 28k =FeO+Fe,0,;5g01 1 sg02 Jy I AR ST 11 1 2 A1 153 21 )2 48 5 ytO1 S V074 g 1 1 i 19 2 11 S5 M A ) B 3t J2 A il s FeO 1Y

B hik R Al 20 8 T IE

®2 BMAANABEMEHRRLZER
Table 2 The Typical Danxia strata samples chemical indica-

tors in southern China

M RER g AR CIA XUALE %L
sg01 HLIR 5 21 4 10.13 0.75
5g02 A AN A 10.19 0.65
yt01 b iAW G 9.83 0.53

AR E AR b : TFe,0,/FeO; b2 KL FE A1 CIA={(AL,0,)/
[(A1,0,)+(Ca0 ™)+ (Na,0)+ (K,0)1 X 100 % , F ik 2 840 1 L
JE IR Gr B3R, CaO ™ $RREMR L vh 1) CaO , I 4225 vh (1) CaO 1B i dk,
SEUURUY CaO (Y BE R 4040, CTA SEPR LM T & 4R REFR 69 4 i H 2
R A7 KR R T4 i A, CTA BB L 38 /R RERR 2L 04 b Na K
N Cam Py N EES Thibk el £ A2 RUAE RS .y T 53 56 2ol s vl AR o
5 T b 3 5 i Ak T AR AR B R R R 4 L AR SCR T MicLennan
PR IE L BOAR AR AR L REBR B 04 b Na Fi Ca i F- 25 41
B, AR G DU B RE B A A CaO/Na,O Y BE K H Al K 318 CIA . i
Fof =1, PA Na,O 1Y B IR & AR CaO & ik 5 i Ho (B <<1, W 0
P CaO FE/R & 52k 11H5T CIA.

PN i 7 B 2 MIn R AR 100 39 00 17U/ 5 7R BF 9 4 1
Bf 8 & B ALY a-Fe,O, B B RAER PR 45 1
NGB ALV Fe i3I0, R BB 1 P9 1 1 Bl 22
U /N A T 25 45, 2008) . 57 A1, i k435 & 0k 1 R
AN PN G S A R T B URL B /)N | # S B )
FEWL /N (Dyar, 2006 ) . 78 Bg 77 3L 8L PH 85 M JZ A A
sgO1 B ytO1 B fi 15 2 BUXT FR 19 7S 26 3% R AE , 48 783X
PSR S P S AT B AR . R LR T sgO01
ytO1 B3 1 3 2 50 |, sg01 Ml yt01 1) 1 2 54y
9k 45.340.14 F1 50.39+0.24, 5 % L F bR e o 2k
B (51.32) £ 8 /N il O 22 , 1 000 2% 4 o 1) 4% T g
B Mn AR BAR L iZ 45 3 5 XRF 4391 /s i 2
FROFEAE R 1 Min i AL B A — 2L

(3) Kl = J2 ply 2R el 420 0 o R4 420\ vl R 2
) B A TR R (AT D BOR SRR RERR AL ) JF ey
DAY, S B LY O W A 2 L Bk
DA BlOIR 25 A7 7 TR = =2 v s — B R R 100A
B g A B R R AL ROk S TE = IR
R R R P Fe® WU . 55 — b 45 A 78 ik 40 DY i

PR FER SR S h 25 Bk (Fe® Fe’ ), BN
1732 IR TR A LU R IO R PR Fe® IR 1
Fe'" MIEEE R T ES, A X5, (BRI
rh DAL TR 1 AR B R B R 4 T A L U T
0 MR WL S G0 L PR AR AR B A IR
SRR H AR . G5Bk NGB IR F e’ AR X 5
i, Fe B 5 A0 RS KB ALAE B, AT AR 5 5 (R
T 09 Hh o R X 5 LR AR L — R U, X T
PR 2R W S | L A KR AR S D A 3 SR A /N TR
LU T AR M B IR T (SR B AR, 2014) . X T LR I
WA 0 K G A 35 K 1R R — FBE B I R R A
Y el 5 A DL 455 1Y R PEAR AN 2k (para-Fe® ) 5 1
W I3 ZE B /N 0 — BN = A 0 ) sl SR A
W v B IR P 2 A0 Rk (para-Fe™ ) (5 ) 5F 45, 2014).
XF TS W Wb e SR TR i Fe®
(magnet-Fe’ ) T g 2 Y , 5| 2 3 Fh f2 7 £ 7K 3% iy 7]
B S W R R slET R 0T . R BT PR B A L Y
PR R R R, sg01  ytO1 R A WLk W Wi i , LA S
LR WSO (BT 3) , it T B RS A0 3 234, Rk TR A 0 ik
W 23 PH 8 1L 55 VPG e 5 1L B R o AR LR R 1k
A A A DU AR 43 BEE B K5 DU A 43 BEE /N 1 XL
W, % BHRE v AE AR IR M G A BRI M e AN
BRSNS WO A AR IR B RE S A IR A
TRy Y EERZREREMR L0, KA
NOTMZE R W2 R AR RS T Rl gy 101 )2
f2:1)2m2%.

(4B i 45 28 Fe Ak 2% Rl B AH X 35 5 R 45 A BT
7 W AT 0 Yy T AR B 48] 9 2 B0 R 1 0 (i Win-
Noroms-for-Igor L&) , LLE 4 H 3RR (58 3).
5 21 (0% 7+ (sgO1) MG 21 A LD 75 (yt01) iy B Ak 2F
AR M E LW B . sg01 T clay-Fe'' & & &
9.0%,clay-Fe'" & & & 49.7% , oxides-Fe'" & & &
41.3%. ytO1 H clay-Fe® (1) & # /& 8.1% , clay-Fe”
BN 47.6%, oxides-Fe' 5 & /& 44.3%. sg01
clay-Fe*' [clay-Fe'' 1y & & & K T ytO1 o W ff 55
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Table 3 The result of fitting parameters of Mossbauer spectrum and the occurrence state of iron in typical Danxia formation sam -

ples in southern China

kR 5 [y it AT (%) IS(mm/s) QS(mm/s) HW(mm/s) H/T
clay*FeH 9.00+0.21 1.079-+£0.005 2.217+0.010 0.0994+0.003
sg01 clay’FeH 49.704+0.29 0.2924+0.003 0.754=+0.005 0.099+0.003
oxidesFe’" 41.3040.32 0.36140.001 —0.0954+0.001 0.099+0.003 45.3+0.14
Clay’FezJr 8.1040.38 1.3374+0.008 2.03940.002 0.16940.006
yt01 clay’FeH 47.60+0.50 0.29640.003 0.676+0.006 0.16940.006
oxides-Fe’ 44.30+0.54 0.351£0.005 —0.1024+0.001 0.16940.006 50.39+0.24

B &, sg01 H oxides-Fe’ (1 & & b ytOl A/ .
FpEE 5L P clay-Fe' 5 oxides-Fe' Ay & B & , Al A8
i T 40% , Hodp clay-Fe' 1 % 2 K F oxides-Fe' [
.

BAORE AR PHEE L VTP e R (L P EE 2
) R A IR S 32 B R -k MR e ik (R AT
K HAR & M Fe' /Fe,, (91%) F1E & A oxides-
Fe' (41.3% F144.3% ). ¥ i s 0 8k i Kt 278,
68 T OO B A AL 55, 5 XRE 8 ITER 30T
R 5

3 e

B 2 A R BT R T WL AR R 2 — . MR
4 5 H U B0 R R A A, e A AR AT B F 5 R
S R A R XA RSy . A AT e R RS S
24 0 B BN 22— B, A R E
B ML B T2 R R S
31 ABEMEMNLERS

MXRD 335 B i LA B, 7 AR PREE L Vg
T B L 2 AR R R T A N R A
W (SI0,) H K A (41 KAISL,O,) , & A /b & 1) ks +
ChnEy i A7) B A8 AW Il 25 A% B8 iy L 3 4 )2 6 v
TR MR AL BE LW R AE AT ST 0 E 27.94°
28.03°.29.46° . 54.91°07 & H B, P A BE & o B0 A7 A
BRAALY R 2, UK XRD HE LS I 21 4% 21
L ) A A (E 3 S A S W TR S T B AR R Y A
75 (Jiang et al.,2019). XRF 504 B IR Treos & AL
0.81%~1.63% , {H £ 7 £& /K i&% 48 72~ 9120 1 Bk LA
Fet " I RAFAE , Horb 41.3%~44.3% N R85 (ox-
idesFe’™) . X M R4k S 21 " B4 V8 T 9 K ok k™
A0, B A 0k 6 T Y BE B ME & 4E . Zheng ez al.(2004)
AR TR AR B R B (U T0,<22 %0 ) 75 1 3 3 3%
T 7 3 N 5| K B BT 8 AR F 5 A B N R

Y240 (45.3~50.4 T) #k— 25 UF 52 o5 Bk 6 JEE 114 47
fE WA ROR IS S B AR 1~2 A B
B (Liuetal., 2020). & Fe*t /Fe . lAE (91%) 5
it FeO % (0.08%~0.16% ) 8 /R 3k A AL 855, &5
Zheng ez al.(2004) 2 Hi 1y T 5 — BOK TUBUEE X A1
. B B 2L 0 s 2 P R ER T SR Fe' i 3t
Az O B AE A B GEFE i [A) FE 3 (clay-Fe' 5 L
A7.6%~49.7% ) , I W 9 3 T8 T 2L Y AR
JE 2 . H A5 B 12, Zheng ez al.(2004) % BLHY
“H ML B SR Ve A I AR R R AE A B
A B, T RE 5 P EE 2 A A A LT Y
(LOIAY 2.19%~3.97% ) F % . 7§ 7 J+ i )2 (13X
FiFe” EAEMIME AT REHE T LR oL 2 .

(1) Jt A= 48 AR BT 1l < 0 AR 30 % Joit e 8 (o ek
W By RE R Bk ) AE & AR IR b 3 AR R A S Fe
(OH) S AR, J5 10 WK e 4 b ARk

()W AR R Z A i B v Fe® il ad fL B
KA 2 AL B, B B AR Bk AR A ) e e 45 40
¥ (Zhou et al.,2022).

ik FeO & £ (<C0.2% ) & W )2 2 iy K W S Ak
Wh X5 AEAE AN T2 — 2T R 5
A . Ak, ALO, 5 SiO, B & & i (43 3l ik XRE %
it 1) U LW ) T R £ a0 Kk AR AR IS I AR E 1 - AL 3B
b 25 ) 2 B AR HE A SRR R A% (i AL-R Bk [
VAR, 30 ) HL ) % 2k I8 IR (Dang ez al.,2018).

4 XRD 1 XRF DL K B2 7 08 R 3 £ 4l #H 45
IR RS 3O ASE RV 3 = (17 =4 <]
MG PR PR T W A KA R SRk
Y LR, A 35 R A i A B b, SRR R L
Py AL W AE FLBROK BIAE BN AR 1 AN ER 8 BRI
g, L Fe MBS A LB i B E %
BE 5 M AT T A A E AR . & Fet AL
Kl B E A K Fe # AL A ARE Fe' . Fe' 5t
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T Bk SR AL 0 B 400 K S0 3 88 494 K W EL AT A v
B4 2% 1T B D0 5 W B RN L U T A D R Y 2 T DA
KRG A0 1) 2% 180 A0 (8], 0 AR 8 19 ol Bk 4
32 WEFHENEERS

B SC T FPHEE 2 B AE RS i s i 2
W B8 IR B S A H = o MR BT TR EE AR Sk
Y XS 4 25 K e b v EL R P B, T R O RN S
(Fe’' /Fe™ ) A (U A/ /T A ) B AR A%z (4
AP Mn* X Fe'" ) (Giitlich ez al., 2011). i i %f
B 7 MR P S M R R R R I B S
BT 0T, K BURE B sgO1 F1 ytO1 ] B 7 78 XLk 1t
T U D 7 R M U S R M g K R A T R 1Y
FH (aFe.05) ) Feb ™, S PH 5 21 2 B (0 1) B 3%
TR 5 I R L W S e ) oA YR AR 0 W 5 A R Y
Fe? " Ffl Fe’ " (IR PEAH ) . 315 ) 87 31X 6 A B i 35 2
AR 7S iE  UESE T AR A . A ER
4 2, FE i IR T 14 B RS Al 2 2 410 (Bhi=45.3~
50.4 T ) WEAK T AR ARk (51.3 T) , X Pl Bl & n] fig
A DA R S 80 (1) ARk Fe' B A 8 Mn*"
PL2E R A 42 9 AR (Dang er al., 2018) 5 (2) 74k
WAk 90 oK RUBE  JoURE R~ 380 5 B0RE A 7 B R A1
(Jiang et al., 2019) ; (3) F2 1 ¥ 34k 5 E & 1k 3
HE— A o HL R 45 44 (Michel et al., 2010). 3L
WA I U S A ity TP A AR R Rk, R O A 4y
S B K 1 XL VA @ T IRE PE Fe?  (821.1 mm/s,
AEQ~2.5 mm/s) , 1M %5 /N B9 X0 D) Xof Sz O e
Fe* (82~ 0.4 mm/s, AEQ =& 0.7 mm/s) , 2 Wt J5 &%
Al BEAFAE W A B2 (Liu ez al., 2020). RN,
Fe*" /Fe,. lLIE @ ik 91% , HAE YA Fel ' i b
i 40% , B 46 7R M )2 B AR b TR S A IR B Fe?
BT Ak . AR S R A RRE 5 Ak R R AR
- BEREE T vy FeOOH [h] aFe,O, 5 Ak il §a 5 Pk
FEWY A )R PR L S0 e R LY P S )2 R ek
4 T AR A DK A S fb kol 3, HL R B H
0 Fe'' /Few., (91%) F1 % & E ] 119 oxides-Fe’"
(41.3% F144.3%) , F W 4 KB/ BRI X & £ I B
B AR R XRF 4R BR &8 & &
(TFe,0) LM 0.81% ~1.63% , Hb J2 21 5 P 5 # ff
1Y) AR 2T IR, D R AE T 24 90 06 1 4k LA 4l oK AR 4k
B =X 2 A B R A 0K . 33X 28 ] 43 A
E R TR WA ROR R R AR S S i
I i (AL T Y G AR T R IR 1% 4 AT UE S 91 0 Y
B Fe' IR AFEAE , Horb 41 %0 ~44 % & 4 98 K ok

B GEAR HLE e R RSB el ) BT R
ERCR . AT AR T 82 2R 3 1 AR X ACRE i 2
FrpRage Gt 1 i A R AN S 5 B AR O A P4
AR SR 132 5 vl B8 2 B R BEAT SRl X A, (H R 3%
7 1) B Jim S OWAT 5 BE5E T e SRR T RR W T 07
li] . 3 3k 37 A R 5 AT — 20 WS A AL B TR LA
oA ROt A, JU R Fe MO B9 486 5 HoAlh
JCER B, DT A S A Bl PR $i 3t B B 4 1) Ak o
TEHE .

1+ g

AW 5 6 T AR PR EE L S VL P kR L R
FHEHLZ R G5 A DL T 458

(DFFE AR A MRS £, 0 d
BEVA AT KA D R R E A (E
BN R ET). H)Z2 B TFe,O, & & X 0.81%~
1.63 %6 , {FL 38 3 /55 280 4 2% 18 SEMLAR , 99K SR k™
B 7 o5 0 T K Ok T R S
IR AL Y SR AE MR AL A BT L AN R RN
(Fe* " /Fe,.) XX FeO & & (0.08%~0.16% ) 2 ik
AL UGS, 5P EA R TR T RERNY
.

(2) 2 W7 £ IR 3% 4 7R 4 LUK 1 S Ak W kol
F L Fed 5 ik 91%0. &5 A0k 2% Wl T UL g 45
WP RS £ e S R T DU I 45 W b Rk
W JEEX A e A A A ORI B R R T, OB R i
B 21 HR P8 25 A i 5 DT AR A R AR B ) ) 4
R ITCR SR ICHER R R . DU EE K5 K
A AR FH A %P3 15 b A 1 A O 2 7 A — S L
WkE , R0 A EER RSB E M )E L
) S AL

A FE E WGE o 2 HOR B (XRD-XRF -2 i
PR IR G ) 2 A M PE LT BRI AR S S g
N R o B BT X ROk AT & 0 S R B R
TR AR K S RS SO0 485 480 43 A, 0 — 2 56 iF 2 1 42k
i) 3 AR
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