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Fig.1 Remote sensing image of the Kumtagh Desert and diagram indicating sample location
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Fig.2 The variation of heavy component particle sizes in the feathery dune (20YQ)

in the Kumtagh Desert between sampling points
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Table 1 The density range, percentage and weighted density of colored clastics

and granularity in representative samples from the Kumtagh Desert
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Table 2 Average trimmean wt%contents of heavy components in four grain grades

of samples from northern and southern of the Kumtagh Desert (%)
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Fig.3 The content distribution of major light and heavy minerals and lithic fragments in different grain sizes

in the Kumtagh Desert (light minerals and heavy minerals are measured separately by v%)
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Table 3 Average v% content of particle size and mineral index of major light minerals in the Kumtagh Desert
. - . Fap s BHA Ny Vi) 24 Hzf WD BE
FERCGRERD SRt o ’ OF  OQIF+L)
1% % % % % E1t1% %
Bl 5 4 1l 1~2 ® 34.98 22.95 16.83 0.13 0.29 75.18 24.83 0.88 0.54
T 2 B L+
2~3 P 38.09 24.09 18.35 0.44 0.44 81.41 18.57 0.90 0.62
BHLERZE
RS2 3~4 P 47.52 19.69 14.72 451 1.58 88.02 11.84 1.38 1.03
(n=24) 4~5 47.86 20.20 11.02 9.87 3.93 92.88 6.34 1.53 1.27
JBCEE 42.66 21.06 16.93 1.93 1.23 83.81 16.48 1.18 0.83
PERY 1~2 ® 30.22 2421 14.16 0.01 0.04 68.64 31.36 0.79 0.43
20YQ
(re18) 2~3 P 40.93 24.88 17.11 0.58 0.30 83.80 16.15 0.97 0.70
=
3~4 ® 46.62 23.07 13.29 4.69 0.78 88.45 11.45 1.28 0.98
4~5 48.34 22.17 10.44 3.88 1.85 91.68 7.85 1.48 1.19
INBCEXIE 3857 24.27 14.81 1.61 0.35 79.61 20.34 1.00 0.69
[ E U 1~2® 17.49 23.87 15.51 1.30 0.69 58.86 41.12 0.44 0.22
Q2+Q3
() 2~3 @ 28.49 26.22 19.25 0.72 0.55 75.23 24.77 0.63 0.41
n=
3~4 P 46.67 19.42 13.32 436 1.21 84.98 15.02 1.43 0.98
4-5P 51.24 21.94 7.07 8.30 1.97 90.52 8.90 1.77 135
JBCEE 32.61 24.13 17.13 1.89 0.80 76.56 23.43 0.85 0.56
VIR R 2% 1~2® 14.24 25.04 9.05 1.22 2.44 51.99 48.01 0.43 0.17
LA
() 2~3 P 26.50 28.27 10.96 2.41 2.00 70.14 29.77 0.68 0.40
n=
3~4 O 49.46 18.53 11.73 4.08 2.58 86.38 13.55 1.64 1.13
4~5® 4935 21.34 7.33 10.70 2.79 91.51 7.56 1.75 1.36
IACESE  33.90 23.10 10.96 3.03 2.42 73.41 26.51 1.06 0.69
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Table 4 v% contents of heavy minerals and lithic fragment of different grain sizes
in terrace AGJD6 samples of the southern edge of the Aqik Valley (%)

URYE 7953 Y RE KL/ D
Szt 1.0~1.5 1.5~2.0 2.0~2.5 2.5~3.0 3.0~3.5 3.5~4.0 4.0~5.0
W A N — — — 1.59 9.89 16.31 16.55
BEINA — — — 0.20 0.43 0.42 0.34
R A — — 0.79 0.99 1.08 3.81 7.00
A — 0.68 2.65 13.72 22.80 20.55 18.60
B A — — — — — 0.21 0.68
RN A — — — — — — 0.51
(CKiRe) — — — 0.20 — — —
Btk — — — 0.20 — 0.21 0.34
Hz= ik — — — — — — 0.17
KB EE — — — 0.20 — — 0.17
iy — — — 0.20 — — —
alra 2.03 3.72 5.29 5.17 4.73 2.33 3.24
LiaEal 0.51 0.34 — 1.59 3.23 2.75 3.58
KA — — — — — 0.64 0.17
WA — — 0.26 0.60 0.22 0.42 0.17
iyl — — — 0.40 1.08 1.06 1.19
Ereava) — — — — — 0.21 0.34
briy ) — — — — — — 0.17
EPiN e — — — — — 0.21 —
A — — — 0.80 1.08 1.69 6.66
Hzofl — — — — — — 1.37
Rk — — — 0.99 1.29 2.75 222
3730 — 0.34 1.06 4.57 6.02 7.42 6.14
B — — 0.79 0.99 1.94 1.91 1.71
W 8.12 9.12 10.32 13.92 12.04 14.83 13.31
SR I, 10.66 14.20 21.16 46.33 65.83 77.73 84.63
YT EAEIT
kA E 16.24 23.99 39.42 35.59 22.80 13.35 12.97
RO TE 73.10 61.82 39.42 18.09 11.40 8.90 2.39
NPy A — — 0.79 2.78 11.40 20.55 23.89
AT — 0.68 2.65 13.92 22.80 20.76 19.80
FRET Y 2.54 4.05 5.56 7.75 9.25 7.42 8.70
/AR 8.12 9.46 12.17 20.48 21.29 26.91 23.38
UM/SM — — 0.14 0.38 1.19 2.77 2.78
ZTR — — 0.26 0.99 1.29 1.69 1.71
GZi 100 100 100 92.86 81.48 68.75 73.08

WA RBE &= 1.38 1.61 1.77 2.61 3.68 6.22 4.96
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Table 5 Average grain size of sediments in different regions of the Kumtagh Desert (% )
UKL /D S
EESTIN s ik e b i Wb Wi it
<-1.0 -1.0~0.0 0.0~1.0 1.0~2.0 2.0~3.0 3.0~4.0 >4.0 o
B 23 5w 4 b R 2 o b /n=8 40.17 13.84 12.99 11.09 15.66 5.74 0.52 0.12
LI E HFR)Z /=10 21.33 19.25 12.39 8.50 20.51 17.01 1.00 0.93
JEER A HR R )Z In=8 11.42 15.29 10.72 8.80 27.67 2472 1.38 1.58
SBTD2 #fii/n=5" 15.08 0.71 4.93 17.36 48.87 12.48 0.57 1.77
SBTD6 #lfii/n=10" 2.30 26.15 7.36 8.68 21.62 32.28 1.61 1.72
20YQ V) )2 /n=18 — 5.54 43.46 20.75 16.96 12.52 1.09 1.48
BIZT) [1.(Q2+Q3)/n=9 — 3.26 15.07 8.27 48.95 23.55 0.67 2.31
% L[] H/n=3 7.94 3.55 1.75 2.32 30.48 38.46 15.49 2.77
B[ JR 4 LI T — 2 B 3t /n=3 4.32 15.60 3.63 3.15 26.08 37.01 10.22 2.38
% L) /n=3 9.01 20.34 23.09 11.63 14.25 19.56 2.12 1.15
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Table 6 Average values of mineral maturity indexes in different regions of very fine sand (3~4 @) in the Kumtagh Desert
B il ZR 5 R QIF QI(F+L) UM/SM ZTR GZi
BA 25 5 4 Ml A 2% [ b /n=8 1.67 1.25 1.85 0.72 86.49
Lk & MRz /n=10 1.49 1.07 4.52 0.38 95.19
LR & Mk R ) n=8 1.51 1.11 4.62 0.42 96.24
SBTD2 | [fii/n=6 1.09 0.83 3.21 0.39 89.16
SBTD6 #| i n=11 1.35 0.98 5.00 0.17 96.40
20YQ VP )2 /n=18 1.32 1.01 3.58 0.64 88.30
MGV F(Q2+Q3)/n=9 1.45 0.98 8.44 0.28 96.68
%% FEllh/n=3 1.64 1.12 7.34 0.52 98.33
Bl 7R 4 LT 8 B /=3 1.43 0.96 9.36 0.27 100.00
%L ) /n=3 1.64 1.13 13.31 0.29 100.00




5 2 1

GRS AR VB R IEPTIN ZHUDT RR A S IR s 247

(H VDA AR E = TRk (R 3) .

JE R A VD TR X I B AR AR 2= B AR
AFET Y HRET Y UM/SMAETE 3~4 O R
A Ak AR R VD L B VD U R A K
I R AHZE 7.2 4%, BEB VD WL RS e 0 W A 8K
KIREEAE R . ZTR A8 ECE A AL DCERARAIG 854
S0 F 4 1A AUAE 3~4 D Fll 4~5 O ki 2 /b
B, = H 2R 1%, 52— S e p e
RIAE ZTR 505 /0N , AH AR AR i et Vb e b o
Y A i T VDB . AT, GZi FR ACBUE
FE VDR JL AR 25 AR, L ERIEAR . X 156 B VD I plg
A6 IR A A RS A VR R Y S A, B2
2 A [F) A 25 0 52, AT 0 3 XL A R A
I AH XA D s R T R, VI AL AR A A B A
MG e i ok 2 TR, R0 GZi $8 0o B
K AWT A% ((ARTA %A %) 2N

4.2 EYBFCREIZERZ @

4.2.1 EYRKIE

HE T BRI VD A% O X B DT AR, DA HIL T
S0 PR G SR 2 B, 4RI 32 20k B VD e
T F WAL &8 P BT 7R 4 LUy T O ol ) KA B i, AN A8 2 B
FUHA BT AT 200 2 R BT I T AR, L
P AR SRR AN W i A VD T A 1 DX, T B
HERR 5 Hl P I LA AR TR A 5 YR B Y 2 VD 1
JEEHREL A WAL B 3R 3 R, DL RO IR T Vb B R Y
At 1L FR S AR XA TR TS VDI Y 3 sl i 3 v
B A o 32 BT 27 T4 Mo AN 22 A A AR BT IR, b L A
B& i B VD ) S 0 SR R A 2 A A VD
o, BRI o 2 iz B0 O =, 8o A m IR T
3, wp AR T UL %A T RE , i R B iz
LR AR A X A /N2 DR I DT VD S A R
FURAD , 322k 1 BT /R 4 1L b B RIS A 1 i ok
T, BT SIRHZ UD B T (R 5% BB A UE S T 3k F o
Wit AHIESE A VD OB DTRR ) 2 T A R D
LR YRS B S B, FI WX e TR 32 B
K ABRE L, FEUEPERHEUT

TURR W B AR T 5% X3 i A%, 07 0 46 4
PNV AL RS v T VDR 3 I s V) o X
AR BEAR ORUET , A EL I &, A DR 8 Iy 1 1
Tl 25 A Ak A 85 T e B, R B B B R T
LA T TR 31 e S LW [ B R | A RN v B 4 -

ATRE E TR A L A AEEE . B AR A
1) F AR i, B i ARk AR R OB S R TR T
VI o X E AT A S R 4l A
BEAA = B — 2k, U R MR S S M
AVRNERAT A A, DR R B A Ak ™ A Y B S A
S A, BRI RAIRIE G R . BT/ 410 & 24
Tl %) b S5 B Sl YR 2 S M R DX R R 2 R
(R AT RRAIE 5 25 U T 10 AR S8 7R T Al %
UL BT W) R A R o 5 VD ARG IO ) b BT
IR 4 1L X B LT M98 —$7 it SR —4 1B , I W-E
BT, B B2 90.5°—93.5°E,, X Jal b 5 i Ay
B, BT JR 4 LR X MY 8 A o B A 2 R Ry
FEROK 22— B A MO R RS
R EHE N SR IR TR A A FR B 46 5 -
onl AR R IRE B —— i i — R IR
EhA v T R - P R P R B —— R
T — R V3 DR i 25— K L — B R 5k o s 1
AR TS R AR S B 3R i BRI
VY IR B S — 08 LB %) i R P R, R B Dy A
KIS R N A RN A A

T REE KA RE JE A TR B, iz 2 )8 &
i, VR R AR 2 R B W S A A 5
4 T R R BCOA R TS , DR O
S BRI DUR o AR, BT L E T R |
TR, BRI R G — e R LT AR
A Sl TR ) A 4 v LA 0 A AR B
155 ¥ 4 /& B B R 0 A EUB7 L b 2 R
FEAEAH 2Z 50T o T HA 2 3 PP IR B 2R A 1 )
HE A5 5 PR X R o ) b B B A A B R . 7b
BIX EZEY Y= HARE S PR &R AE A A
FEAERDL LR, T /R BT Z MR (R 7).
422 MRYEHFRE

R ET Y5 RRE R 2 AR VD BT
YR T R IR 4> R T BT /R 1 AE R A TR
Yyt iz B B AT , VD R AL B BE AN 2 200 km, Bl
AEASE] 100 km, 17 BT 7R 45 111 11 -5 BT 47 e 458 ML 294
1 300~1 900 m A~ 35 A TREHA = 2 , XA L Rig {40} it
HE ML, 7 2K UTBR Y ez  XUIe R IR
FEARFFA AT NS st VD e W, AR A A
SRR S8R VIR R (R BR A FURLAD 5 B R 4 1L B
e h e, BIVb i FpoRL R S (<1 ) SR I8 TPl /R 43
L S BB T AERLZR R 53 (>1 @) W) BLA BT 5% s



248 rh W 545 %
xR71 HRREZBTYHTHRE
Table 7 The output state of major heavy minerals in the study area
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Mineral characteristics and provenance indicators of medium to coarse
silt from the northern and southern regions of the Kumtagh Desert

Jin Bingfu', Yu Jian'?, Wu Bo**, Zhang Yunji', Hasi Eerdun’, Su Zhizhu®,

Kong Deyong’, Han Xujiao’
(1.8chool of Resources and Environmental Engineering, Ludong University, Yantai 264025, Shandong, China; 2.School
of Geography and Ocean Science, Nanjing University, Nanjing 210023, China; 3.National Forestry and Grassland Ad-
ministration Key Laboratory of Desert Ecosystem and Global Change, Institute of Ecological Conservation and Restora-
tion, Chinese Academy of Forestry, Beijing 100091, China; 4.Institute of Great Green Wall, Beijing 100091, China;
5.School of Natural Resources Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China;
6. School and History and Culture, Shanxi University, Taiyuan 030006, China; 7. Shaoguan University, Shaoguan
512005, Guangdong, China)

Abstract: Identification of detrital heavy minerals was carried out using a multiple-window grain size strategy
range of 1-5 ® wide on 73 aeolian sand samples (surface, subsurface, and shallow sections) from 51 sites in the
core area of the Kumtagh Desert located in the north and south regions. The samples were consequently subjected
to particle size analysis and density testing for certain specimens. The findings indicate that the dominant constitu-
ent of the shifting dune in the Kumtagh Desert is medium-fine sand, exhibiting an average sediment density of
2.63 g-em®, approximately 30% of the dark particles comprise heavy components, primarily composed of rock
debris and containing a minor proportion of heavy minerals. The number of mineral species, the contents of
heavy components, quartz, carbonates, amphibole group, epinete group, stable heavy minerals and ferric metal
minerals, as well as the mineral indices of Q/F, Q/(F+L), ZTR and UM/SM in sediments exhibit an increase
with decreasing particle size. Conversely, the content of rock debris, plagioclase, potassium feldspar, and the
heavy mineral index GZi in light and heavy fractions exhibited respectively a decrease corresponding to the reduc-
tion in particle size. The 1-5 ® detrites contain a total of 10 light minerals, predominantly quartz and plagio-
clase. Among the heavy minerals, there are 35 different types, with epidote, hornblende, and limonite being the
most abundant, while garnet stands out as the characteristic mineral. The concentration of both light and heavy
rock debris is significantly high. The sediment maturity in the study area is significantly low, with a slightly high-
er level observed in the northern part of the desert compared to the southern part. Both mineral characteristics and
mineral indexes indicate that the sand in the northern region has undergone more intense weathering and sedimen-
tary sorting than its counterpart in the south. The aeolian sand debris primarily originates from the Altyn Tagh,
which is adjacent to the southern part of the desert. This sand can be considered as "turn into desert sand near the
source" redeposited through wind-driven activation of ancient and modern alluvial and palaeo-lacustrine sedi-
ments.

Key words: heavy minerals; light minerals; mineral maturity; provenance; Kumtagh Desert



