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Mineralogical Maturity Characteristics of Sandy Sediments in

Gurbantunggut Desert and Their Regional Differences

LI Xuan, YANG Jing, ZHANG Feng

(School of Geography and Remote Sensing Sciences, Xinjiang University, Urumqi Xinjiang 830017, China)

Abstract : Mineralogical maturity can well reflect the composition of clastic sediments, which is related to prove-
nance, chemical weathering, transported sediments and climate. Therefore, it has become an essential geochemical
index of major elements in desert research. In this study, sand samples were collected from 22 dune tops in the
Gurbantunggut Desert and their major elements were measured. On this basis, the mineralogical maturity of the
sediment was calculated using the method proposed by Pettijohn, and the mineralogical maturity characteristics
of the desert sediment were systematically analyzed. It was found that the sandy sediments in the Gurbantunggut
Desert had obvious zonal and distributional differences, showing an increasing spatial distribution trend from the
desert edge to the desert hinterland. Factors such as physical sources, transport deposition and sorting processes,

vegetation, and chemical weathering are responsible for the regional distribution differences.
Key words : deserts; mineralogical maturity; major elements; provenance
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WY A AR B DU BUIRAS . 58 S A S BT ) B9k BE A 23, Pettijohn KX i 2
REHEIRA I VDT rh GRS B BGANY , — SR D U AR BIR 2 P T W R T LU bk
IR HAT UL . Pettijohn 554 ) T — R IR0 W A B 1 771, RIZ: il Log (Na,O/K.0)  (FHSA 5H
KAMEE) vs. Log (Si0,/ALO,) (A¥SEKANERE) K, BRI E BA R Log (Si0,/A1,04)
AL Log (NayO/K,0) fEHEY. Herronft FiREEA I, ¥4Fe, 05 /K, OB Na, O /K, OFFE A Wyke i 1647
FLog (Si0,/AL,03) vs. Log (Fe, 05 /Ko0) EHHRUIRII T I BEEE | 207 A FI T X438 RIb5 v i) 5 T e
FORHA, AT T e SRR AT 20 . 5 — R 5 k& Suttner F42 I HISIO, vs. (K2 0+Nay,0+Al1,0;)
KA AR W AL, 07 B s TR A BB 1 S10 AR Y (K,0+Na,O4ALO,) iR,

AR, AT DN TV BRI W) A B R E R IT T — s (62320281 AR HTABESY , A LA AT RE
AIBLH 2 F ORI Y BVERE N . 1) REATURI T E & A5, NE S MEARIRTTRY P AR R ET 5 2)
TEARNTARSET , e A5 1R A3 P A s 8 0L 2 B2 R Ao — 1010290 5 3) b Fe s TR A, I
A Z B ES A SBT3 HET, 2801 T IO 4 i B 4 T iF 5 s T4 4 U 1Y)
o, B R R (e oz TR RS ) pFgeib.

TR PEIE (RIS [ [ /2 [ v Fe oA AR ) T et | sy S TR ) ok R ELA 2 U8
PEL33=34 b FRITTRRY HbER (b AR AE A5 7 T A AE A W A DXl 5160, R, AR SORAE Ty JR PRI oy b ibio2 4
VR UURRIRE S, IE e H BT RE, IR Pettijohn 32 H A Log (Si0,/Al,05) vs. Log (Na,0/K,0)
P24 XY TR ) A A T 400 . ST AR SO R 5t S T N RIARF SR, R T AR Il : 1) /R BE
AR BT TR S Y R XM RRE 5 2) S2me i R BEE RS B TR B )
JRE 7 AR DX 2 e 1) S A

1 MREXE5FE
1.1 AREXHEER

TR PEE R B T RN SR A M (44 ° 117 ~46° 20" N, 84°31' ~90° 00’ E), MHifHZ) Jy4.88x10*
km? , JEFRE S RUPEE030 HIP p 5 b 322 A2 SRR B R WA S A 1 B sl IR RIS, TEARZ 1
Y ARWI AL A DA S 2R A& A TEAE R AR A 20 . ERE R 5 N EREE — RMbZ o ioh ) iz, HTRUE R ]
i5300~500 m, FELIRA | JeA SRR R Z R ERT . VB 2 B e VD AR AN AR 9T %, K
KRBV G I, BRI s R VD R AR AR YD o L e MR v 28 | sl A B 10 ok | 2
ARV B IRV B DL R & IR A YR IOK R - —REETRINIGENMEKR, &
RIFETFRRZE LR RERAL oK R 6B, EEAASRGUR TN | DA AE . Ve iR T 5k TR AR,
RN 5.09~9.05 °C ; 4146 7K 41132.84~214.46 mm!® , FEAETLES~9H | M A3t 2 i) rhfkus 4ol
AEZE R EIR2 000~2 800 mmMY .y SR YEE R EAE A KR R A7, RS v R AR, A
VR R 5 iR RS R A AR YD B R R R, TR R A AR R AR R — 2 R AR B RE | MK
&7%3@[38,42]'

1.2 #mRI5FZE

FE R YEE ARG T 1T A SE A A, (S HERTEAEA YD BT (0~10 em) SREE22 0 (F1) .
REAFR R, R BEE AR B TR E 2 AR 3 (125~250 pm) 104344 S/ e i R i 3 5 12
SR T IS B A i R SR 125~250 wmZL5Y , RIS TERI IR HFoRAL S TS 2575 wmbl T, 33200 H
FRUERT , 76105 “CHIMERS rB 45 h.

1 TG FR MNAE H ERL A2 B M BR PR 97 T o 4 5 5 DU 208 (6 8 e S0 3 5 A, A Tursun S5 O Y SE 46
WAEHET. FRER0.6 gy ACRAE L FIl6 g /K PUBIIREE (Li,B,O,) , BIASHA IR Bt PE5T , B A 20k IR AL 4
(LiBr) ¥WRAE R BB, e HE R E TIEFENLT 1 100 CRIEZ19 min, FHE G ITRIA B AFI £ R
BEE RREESh A BB R A 2R R)G , XTI ETE L Axios advanced PW4400%Y (far 2477 ) #E4705L.
J T RIS R, RHEE R (201Y) FIEZAEY T (GSW) S RIEHIN A 7k, AR X iR 2545
HIFES %2 N .
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B 1 HRIEEEEERESES T
W) AR 38 5 Pettijohn S 42 HE i Log (Si0,/A1,03) vs. Log (NayO/K,0) WX HERUEI , %07 it
MIETRETRASAEMTTENLE , MR THRERER 55 m . B A A B i Log (Si0,/A1,05)
K Log (Na,O/K,0) {H24.
19824F | Nesbitt 32 H AL A AR TR 5L (CTA) LI TR T 2 KA, HRE s A Rl e i
JIT 18 32 B (KA 2 KA AR EE D) R TR ORI ] Rl o] BE A SR s 1490 . H el »

ALO,
1 1
A1203+ca0*+Na2o+K20) <100 )

AP AR S RHEE R B (mol) HEATIHA; CaO  MHERRER AU H I CadCR & i, (HRAEmIREL 7 (7
fitf1 . Hodr) MRS (Behf) A Ca, f 20 HLBRICIE , FEEAMRYEHonda S5 52 H A7 ik A 71400 .
2(Na,0) @)

62

CIA =mol. (

Ca0*=0.35x

2 ZWER
2.1 RIS 2T RFE

FEMRR H B ICE NS0, | AlLOs . Nay,OLIKK,O. FEV TR T, & i m 52Si0, , HKZEALO;,
Na, OFIK, O s BAR. i /RBEE 1 Fr b v B TR Th Si0, % i AR AR YE R BUR 58.75%~83.24% , -3 i
H73.65% ;5 Al,O5 7% AT B K BN 7.23%~13.06% , T 8 410.17% ;5 Na, O &8 Al F R ECH1.06%~
4.25% , P EHR2.27% s KoO B s BBy E RSN 1.90%~3.98% , 345 8 82.47% (F1) .

WF9E & B R FE R VDb BT 1 SI0, |« Al O | Nay O KK, 01X 44~ 0 R ATAE W 19 IX de 43 A5
5. WIS TR T S0, & B8R, YU SI0, i NV IBEIE Hb 1] VB4R VG 30 25 9 0 22 B0 1 3
Wi i A [ AR a3, YRR P S DU T I Si0, S i Bk (K12(a)) 5 AL Os P 2s A1 AR AL A3 5810, 7%
HEOEAAR , I VDTS 2 1) VDTN Mz s i 2 ) AR AL R 3, Y BENE s VD BT TR H AL O, 7 S 3844
AR, VIR VG I TR AL O, & S 8 A4 8 (K12(b)) 5 Na, O i § AL O, & 28 [ A8 fh a3 h—3k , 2
IR DAV TSI 1 ] VB AR VY T 2 i N ) 2 [ AR AR 3 ([B12(c)) 5 KL, O i as [ A S5 e 3fh oo HAT
TIX B, VB | VLRI S DL K VD B P R A X IRV BT K, O F s 0, VDA R M X VD BT
P K O % S BAIK, SO /R PEE H RF VB BT Hh B K O 7 i R R 52 390 1 DAV o) AR 3 a4 2 1) A2 Ak 3
(F2(d)) .
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* 1 HREBEEVRDPEIMPRMEELTRIERIT (wt/%)

FESgR S SiOg Al,O3 NaoO KO
G1 78.33 8.55 1.60 2.79
G2 75.89 9.82 1.50 3.98
G3 80.14 7.23 1.06 2.82
G4 83.24 7.23 1.20 2.69
G5 79.15 10.61 2.41 2.13
G6 78.23 9.96 2.15 2.30
G7 78.25 8.49 1.60 2.48
G8 78.19 10.30 2.35 2.05
G9 76.91 9.42 2.02 2.23
G10 80.79 8.24 1.43 2.54
Gl11 70.04 10.97 2.43 2.35
G12 69.33 10.96 2.63 2.66
G13 70.87 10.41 2.38 2.43
G14 58.75 10.99 4.25 2.32
G15 64.08 12.66 3.16 1.93
G16 66.91 13.06 3.47 1.90
G17 67.41 11.88 3.03 2.17
G18 76.72 9.46 2.06 2.14
G19 73.88 9.81 1.38 3.01
G20 74.47 10.55 2.42 2.08
G21 68.71 12.27 2.87 2.86
G22 70.07 10.80 2.46 2.43

FEIE 73.65 10.17 2.27 2.47
Th@ I ()
(© wo ()

2 HRIBBEHFVEDEITIRAYMTEZTESH

2.2 D BUTARYIE PR R HHE

MR EI3 (a) BORESL M , 3 ) B AT BORE S R A B s o A v, wlB il R BRI b k) o 34
XIR, VBRI Y AR B W B X oA 25 57, WU s /N B : T X< T IX <Ml
X (F3) . I KREBENTWENLS, TEAREGI4. G15. G16, GITVAKLG21Z5REN (F3(a)) 5 X UTEIFE S,
[ Log (Si0, /Al O, ) {H 43 1 FEl K ECH0.70~0.75 , HLog (Na, O /K, O ) (R34 [ 20.001~0.260 , HA P AL
PR 5 HE AR AR (EI3(b)) . I X R T I AT- I A P s, EEAFEGS .G6.G8 . G9 . G11,G12,
G13. G18. G20, G222 kL4, (K3(a)) s ZX VPRI Log (Si0,/AL,05) (/M5 15 H 50.80~0.91, HLog
(Na,O/K,0) {H/ L N-0.04~0.06 , BAAKE , T IXTUBWIRE I Log (Na,O/K,0) {H AL RS T XA
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AR, HHLog (Si0,/AL05) {HEEAE T 1 X, FrllHT P ki s T 1 X (E3(b)) . X EEAT
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(2) (b)
::‘6.16.14
02 ’ GIs
CH
. L R
o o HEC A N N
o % i G038 ™,
¥ 00F % [ 3 ° - s
3 G.;l' 3@@;13 &*
N 3
Z | e
= 2 [ e
e -02F e ® e,
= 4 -
: Giglo .
e IX ) e e
- ,  GI9 AN
04| o T N PR
o X ) TR e w3
0.7 0.8 0.9 1.0 1.1

Log(Si0,/AL,0;)

B 3 EHRIEESFHDRD AR MARE S XE

3 Nh5ihe

MG AT A R LRy R MRS T R D B B & 15 52, 2B 1R IR - KU a DURRRI e i 72 | AE
P B Ab 2 A A PR 20Tt IR PR3 i RR Vvl e ORI ) BSCa E DX 58 53 A1 2 S R 52
3.1 iR
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