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Abstract: The vertical zonation of climate in the north-south Gaoligong Mountain is obvious. The two sides of the mountain are subtropical
monsoon climate and dry-hot valley climate, with great differences in hydrothermal conditions. Five weathering cross-sections on the east and
west sides of the southern segment of the Gaoligong Mountain were studied, and the mineral composition and geochemical characteristics of
REE in weathering crust under different climate conditions were analyzed. Results show that the minerals on the both sides include quartz,
feldspar, calcite, dolomite, illite and kaolinite, and so on, and there are also minerals such as muscovite, montmorillonite, and montmorillonite-
chlorite mixed-layer minerals on the west side, indicating that the weathering on the west side is more intensive. In general, the REE content r

and the degree of differentiation are greater on the west side than those on the east side. With the decrease of altitude, REE is gradually enriched.
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The REE content of the east side is relatively low and varied slightly, which may be related to a certain degree of leaching and strong

evaporation. There are obvious negative Eu anomalies on both sides, and the negative anomalies are greater on the west side. The Ce anomalies

are positive on the west side, but weak negative anomalies on the east side. With the increase of pH, both LREE and HREE are enriched, and the

enrichment on the west side is more significant. The correlation analysis of REE and minerals shows that LREE is strongly correlated with

carbonate and clay minerals, and HREE is closely related to carbonate and feldspar minerals. The Eu/Sm and Ce/Eu ratios in the weathering

crust are good indicators to the parent rocks, which are granitic rocks on the west side and sedimentary rocks on the east side.

Key words: rare earth elements; geochemistry; mineral composition; the dry-hot valley of the Nujiang River; the southern segment of

Gaoligong Mountain
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Fig.1 Overview of the study area and distribution of sampling sites
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Table 1 Specification of sampling sites along the cross-sections
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Fig.2 XRD analysis results of samples from the eastern and

western sides of the southern segment of the Gaoligong Mountain

= R R e £ NIRRT, R R R
TR AR, R BOR A KRR . R 2 A )
HAYEIER A IR AL Tifg A B A MR e
Wy, Fh W) S R 4 e e A, R X T B

R AR XA R B ARG AR, 5 AR 0 AT 4 A B
S5 R AEAE XTI o Hi A 4 VD VLT 0 44 B AR
J oY A B, H R W AR A e L KA
fEAAN, B o A E A R mIS A
BRI AR 5T S 1A — 22 5%, A
WAL R A o £ 1 ik, LR AR P 0 04 17 )
2 Sk s RV R A A 2 G, A DR T

X &8 5 B9 % ] Johnson!™ 4387 7 i 14T
ot e 2 AT, = AR DT L R BEAR P A
AL T A 3 K R B2 Y 88.24%,
WAL M 2015 2.11%, B L0 W29 1 9.66%. 74l
55 R0 0 A e B 3 0 2 15.55%~ 68.79% Fil
46.50%~ 89.91%, A1 & HEAH I, 4351 R 25.40% Fil
23.31%. VYl G @R £k 0 Wy (O ffe A0 I = A1) 1 °F-
By o iR 2.29%, B = T 2R 1.89%, Horbr, PE Al
FiEASHs A E RN 0.69% Fl 1.60%, 4R Ml
M 1.01% F1 0.88%, Al J5 fife A1 & £ W& & T~ 95 0, M
oA W2 FARM, T asfa—fh R
AL AT RE S UM AR 2 & A A NHZEA
Ko DLANPEM S £ 0 4 B R 11.82%, = T Al
7.11%, 3X 5 P00 XU A0 A R i, A R T 2 1 B
WY C

22 BT EBIE

221 WEAENHEEESH

i £ IC R M5 F R, = 2 5T 1L g BT O XL
b 5E 0w R R A 107.3 ~498.8 ng/g, 1
239.2 pg/g, A MR AL 7 H I AR 1 Bl 143.2 ~
251.4 ng/g, 1 185.6 ng/g( % 3), ¥y T [ + 4%
FHME (164 png/g)™. PEMIAE T SREE & T 4M, H
FEAE R K, 225 RERE A 56.4%, KT ARM
() 17.1%(/& 3) o B 1L T2 1 50 SREE 32 9 38 i, 10



LT, 2 v B DTl R BN A S A T W 1 0 3R MR AL~ R AE X LIS 87

®2 SRALUBERFAANERYT IERK

Table 2 Mineral composition of samples from the two sides of the southern segment of the Gaoligong Mountain %

n=24 A% pagi; A A JifwA SPE] S I K S-C
LWQ-1 68.79 3.58 17.80 0.00 1.34 592 0.00 0.42 2.17 0.00
LWQ-2 24.47 35.50 12.10 0.00 0.99 1.48 7.54 3.98 2.59 11.35
LWQ-3 37.39 13.39 28.89 0.00 1.13 1.66 4.98 1.59 1.04 9.92
DHP-1 46.11 16.08 28.86 0.00 0.70 2.54 0.00 2.03 2.72 0.96
DHP-2 36.28 7.40 50.59 0.00 1.38 1.64 0.00 1.21 1.50 0.00
DHP-3 49.87 11.37 25.32 0.00 1.13 1.88 0.00 1.49 3.08 5.86
SD-1 31.98 28.08 26.87 1.95 0.28 1.67 0.00 3.85 0.52 4.80
SD-2 17.98 50.20 15.36 0.00 0.13 0.42 0.00 13.30 1.32 1.29
SD-3 24.33 37.85 20.12 0.00 0.40 0.54 0.00 9.38 1.39 5.99
SD-4 15.55 45.97 26.06 0.00 0.41 0.26 0.00 9.96 0.97 0.81
SD-5 26.57 40.19 20.62 0.00 0.29 0.65 0.00 9.10 1.88 0.71
SD-6 17.57 39.53 25.22 0.00 0.23 0.55 1.40 8.95 4.12 242
SD-7 16.16 44.23 30.48 0.00 0.56 1.56 0.00 4.76 2.25 0.00
XC 31.77 28.72 25.25 0.15 0.69 1.60 1.07 5.39 1.97 3.39
SY-1 74.50 0.00 16.90 1.54 3.20 0.66 0.00 1.58 1.62 0.00
SY-2 69.33 0.00 26.50 0.65 0.97 0.87 0.00 1.31 0.38 0.00
SY-3 77.48 0.00 12.50 1.97 1.28 2.48 0.00 1.95 2.34 0.00
SY-4 67.60 0.00 25.58 1.49 0.70 1.33 0.00 1.82 1.47 0.00
SY-5 70.66 0.00 22.32 1.21 0.64 0.60 0.00 2.30 2.27 0.00
SJ-1 46.50 0.00 43.13 0.94 0.28 0.48 0.00 2.14 6.53 0.00
SJ-2 78.31 0.00 10.09 3.55 0.18 0.60 0.00 4.37 291 0.00
SJ-3 60.53 0.00 21.85 6.53 0.38 1.42 0.00 2.15 7.15 0.00
SJ-4 89.91 0.00 5.07 0.00 0.40 0.40 0.00 3.76 0.47 0.00
SJ-5 58.49 0.00 20.95 8.02 0.90 0.44 0.00 4.58 6.63 0.00
SJ-6 51.34 0.00 21.53 4.07 2.16 0.44 0.00 12.53 7.94 0.00
DC 67.69 0.00 20.58 2.72 1.01 0.88 0.00 3.50 3.61 0.00
T3 48.24 15.56 23.11 1.33 0.84 1.27 0.58 4.52 2.72 1.84
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Table 3 Rare earth content of samples from the two sides of the southern segment of the Gaoligong Mountain (ng/g)
FEGL La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu >REE
LWQ-1 130.0 198.0 26.8 91.4 15.8 1.2 12.2 1.9 9.5 1.8 4.7 0.7 43 0.6 498.8
LWQ-2 73.6 208.0 16.2 56.3 10.1 0.9 7.5 1.1 5.5 1.0 2.7 0.4 2.6 0.4 386.4
LWQ-3 57.5 197.0 132 46.9 9.2 0.8 7.6 1.3 6.7 1.3 35 0.6 3.6 0.5 349.6
DHP-1 53.8 141.0 11.6 39.9 7.8 0.6 6.7 1.2 6.9 1.5 4.6 0.8 52 0.8 282.3
DHP-2 52.6 121.0 11.9 41.4 9.5 0.4 11.3 24 16.6 4.0 13.4 2.5 17.2 2.8 306.9
DHP-3 88.1 172.0 18.7 63.1 12.2 0.5 10.0 1.6 8.5 1.6 4.5 0.7 43 0.6 386.4
SD-1 33.7 72.9 7.1 25.0 4.7 0.7 3.8 0.6 32 0.6 1.6 0.2 1.6 0.2 156.0
SD-2 25.8 73.1 4.5 14.9 2.6 0.3 1.7 0.3 1.2 0.2 0.5 0.1 0.4 0.1 125.6
SD-3 21.6 67.3 4.1 14.2 2.6 0.3 1.8 0.3 1.4 0.2 0.6 0.1 0.6 0.1 115.2
SD-4 25.7 53.7 4.9 15.9 2.8 0.3 1.8 0.2 1.1 0.2 0.4 0.1 0.3 0.0 107.3
SD-5 26.7 65.2 4.7 15.0 2.5 0.4 1.7 0.2 1.0 0.2 0.4 0.1 0.3 0.0 118.3
SD-6 29.3 47.4 6.2 20.9 3.6 0.4 22 0.3 1.3 0.2 0.5 0.1 0.5 0.1 112.8
SD-7 47.2 67.2 8.6 28.4 4.8 0.5 3.0 0.4 1.7 0.3 0.6 0.1 0.5 0.1 163.3
XC 51.2 114.1 10.7 36.4 6.8 0.6 5.5 0.9 5.0 1.0 2.9 0.5 32 0.5 239.2
SY-1 41.8 77.3 9.2 33.7 59 1.0 4.4 0.7 3.8 0.8 22 0.4 23 0.4 183.8
SY-2 46.8 92.3 10.2 36.6 6.2 1.0 4.6 0.7 3.7 0.8 22 0.3 22 0.3 208.1
SY-3 359 66.2 8.5 31.4 5.5 1.0 43 0.6 3.5 0.7 2.0 0.3 2.0 0.3 162.2
SY-4 50.7 90.7 11.0 40.0 6.9 1.2 52 0.8 4.2 0.8 2.3 0.4 23 0.3 216.9
SY-5 333 54.0 7.9 29.1 5.1 0.9 39 0.6 33 0.7 1.9 0.3 1.9 0.3 143.2
SJ-1 34.9 58.5 8.3 31.4 6.1 1.3 52 0.8 43 0.9 2.6 0.4 2.7 0.4 157.7
SJ-2 44.5 86.3 9.9 36.7 6.7 1.3 5.6 0.9 4.8 1.0 2.8 0.4 2.9 0.4 204.3
SJ-3 38.0 66.5 8.7 32.7 59 1.2 4.8 0.7 4.0 0.8 2.4 0.4 2.4 0.4 168.8
SJ-4 53.1 110.0 12.0 43.8 7.8 1.4 6.4 1.1 6.2 1.3 3.6 0.6 3.6 0.5 251.4
SJ-5 355 56.7 8.9 34.4 7.0 1.5 6.2 1.0 5.4 1.1 3.2 0.5 32 0.5 165.1
SJ-6 40.2 70.7 9.5 35.1 6.4 1.1 4.9 0.7 4.2 0.9 2.6 0.4 2.6 0.4 179.6
DC 41.3 75.4 9.5 35.0 6.3 1.2 5.0 0.8 4.3 0.9 2.5 0.4 2.6 0.4 185.6
Wh B — i, LR £ B Y s T AR T, N FEUETE
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T b A A BRI A2 b DR A, 32 2 25 & A 5 e
GHELDITE ), SR ROk 1 . X —FFIE 2
SRy BT A T ELA 1 — BERHAE, I8 R B £ 1 b

Xt B 4 o6 2 E AT BkORL B A AR o L 2 B R
(L 4), 5430 A A F 4B 28— S, HA m) A il
Rb, RION R Lo KA E &, B oo KM
T LB Y Bu R E RRAE, 5 UCC 4R H M
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Fig.3 Vertical variation characteristics of the samples REE parameters in the southern segment of the Gaoligong Mountain
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Fig.4 Rare earth element distribution patterns of the samples in the southern segment of the Gaoligong Mountain
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Table 4 REE characteristic parameters of the samples in the southern segment of the Gaoligong Mountain

FEdh (La/Lu)y (La/Sm)y (Gd/Lu)y 8Eu 5Ce SLREE/(ng/g) SHREE/(ng/g) SL/SH pH
LWQ-1 21.64 5.18 2.43 0.27 0.81 463.22 35.62 13.00 3.81
LWQ-2 19.60 458 2.39 0.33 1.45 365.13 21.24 17.19 4.71
LWQ-3 11.18 3.94 1.78 0.30 1.72 324.59 25.03 12.97 3.73
DHP-1 6.97 435 1.04 0.25 1.36 254.66 27.60 9.23 3.73
DHP-2 1.99 3.47 0.51 0.11 1.16 236.80 70.10 3.38 4.04
DHP-3 14.41 4.54 1.95 0.14 1.02 354.61 31.83 11.14 4.08

SD-1 15.42 448 2.08 0.52 1.13 144.15 11.86 12.15 3.74

SD-2 45.42 6.27 3.58 0.44 1.63 121.22 4.37 27.72 3.86

SD-3 27.70 5.21 2.81 0.35 1.71 110.10 5.08 21.65 3.93

SD-4 57.66 5.77 473 0.35 1.16 103.22 4.06 25.42 3.96

SD-5 60.55 6.61 4.48 0.52 1.40 114.48 3.86 29.63 426

SD-6 4227 5.16 3.75 0.43 0.85 107.73 5.08 21.21 5.26

SD-7 77.21 6.24 5.91 0.43 0.80 156.74 6.61 23.72 7.35

XC 30.92 5.06 2.88 0.34 125 219.74 19.41 17.57 434

SY-1 12.20 4.46 1.55 0.62 0.95 168.96 14.87 11.36 3.79

SY-2 14.21 475 1.67 0.60 1.02 193.14 14.91 12.95 4.78

SY-3 12.11 4.11 1.72 0.61 0.91 148.44 13.73 10.81 5.17

SY-4 15.13 4.61 1.87 0.62 0.92 200.54 16.36 12.26 7.16

SY-5 11.65 4.09 1.64 0.63 0.80 130.31 12.92 10.08 7.43

SJ-1 8.69 3.62 1.54 0.70 0.83 140.42 17.25 8.14 6.68

SI-2 10.46 4.16 1.58 0.66 0.99 185.44 18.90 9.81 7.30

SJ-3 10.84 4.03 1.63 0.67 0.88 153.03 15.81 9.68 5.93

SJ-4 10.10 428 1.46 0.61 1.05 228.13 23.30 9.79 7.01

SJ-5 7.26 3.19 1.51 0.72 0.77 144.03 21.02 6.85 8.36

SJ-6 10.52 3.97 1.52 0.60 0.87 162.94 16.62 9.81 -

DC 11.20 4.12 1.61 0.64 0.91 168.67 16.88 10.14 6.36

MR R HEBoynton(1984); SEu=Euy/(SmyxGdy)'%8Ce=Cen/(Lay*Pry)"? o
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The data for subtropical basalt-derived soils were obtained from the
research group's dataset (unpublished), while the granite-derived soil data
were sourced from Qian et al®”, sedimentary rock-derived soil data from

Wei et al™, and metamorphic rock-derived soil data from Luo et al®*.
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