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Table 1 XRD semi quantitative analysis results of three rock samples(%6)

44 29 7 3 1 15. 6 0.2 0.2
44 18 10 6 3 17. 6 0.8 0.6
30 21 11 5 2& 7 2.3 2.0

T == E BRI ALIR HORETE T g i a5 R (mg. L-1)

Table 2 lon chromatography analysis results of three samples(mg ¢ L_1)

/ mg LT
Na+ K+ Ca2+ Mg2+ cr sor Nor
3.12 0. 036 4 0. 162 0.015 4 0. 608 3. 26 0. 231
12. 88 0. 144 9. 16 0. 854 22. 92 0. 164 0. 632

2. 64 0. 029 5 0.128 0. 0137 1. 86 0. 559 0. 846



564 S ST

SOI"fI/ECI-, NOF , Ca2+ OfE061-22 75 A & Na+ |
Ca+, crflI/b&ENO T Mg+, sor of¥iH061-357H
Na+ , CI-f1-0&NOf , SO!" |, Cax+ o & Eh &43590. 78%,
3. 34%F11.23%,F_EHasknmTHE BENE=E

I (XX)0(101(X)0(10 10(501) 1000 100 1
Pore fibuc- dianuetcf/niti

== =R AL AR
Fig 4 Pore size distribution of three samples

H1061-1, 061-2F1061-3%E 5 45 5 £ SEM (E5)fl
EDS(Z£3) a4l 061-11 75 NaClyr ik « H JkNazSOqd,
LA T E £ CaCle © 061-2H1 75 NaCIH1#Z IR CaSO4 &
LRy TEFE T ELCa(NO3)2 4H20F1CaCl2 | 061-3th5 A&
Y NaCUg F1JE E HZEH:NaNO3 0

E S =AM FEmah S ISEMER R
Fig. 5 SEM photos of salt crystallization of three samples

El 6 TR AU A S ER VLS DI AT 45 R St
AEERFFUEIE NS N 5L 224 - 061-1545 NaNOsRITE/K
Na2SO4i 061-2 &7 Ca(NO3)2 « 4H20 061-3 &
NaNO—X: 1061- 1 H AR B LA 1L 16 B 5% » FRETIZAE

Fa42%5
i DU EE L (Na2SOJH F
2 DEAERLE R ELIEDS T4 5L (Wt96)

Table 3 EDS analysis results of salt crystallization
of three samples(W1t%6)

N (o} Na Mg S C1 Ca
1 — 16.9  26.2 — 1.8 551 —
2 - 45.9  27.9 - 26. 2 - -
3 41 504 29.5 - 16. 0 - -
4 5.5  46.0 - 0.7 - 23.0 24.8
5 54 474 - 2.6 - 24.2 205
6 - 51.6 4.0 - 20. 6 - 23.8
7 - 3.1 330 - - 63.9 -
8 15.0 50.5 2&O0 — — 6.4 —

4 m *30 300l 2300 2000 I5M 1000 SOD
Wave nuniberi'citi!
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Fig. 6 FTIR spectra of salts from three samples
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Table 4 The infrared spectra of characteristic peaks of NO7 and S(”_ in salts

were extracted by 055 corresponds to the characteristic peaks of standard salt

NaNO3 1379, 1 353 837
Ca(NO3)? 4H20 1437, 1 367 1 047 815 748
Na2s04 1118 635, 610 474
061-1 (NOD 1384, 1 360 834
061-2(NOD 1429, 1 384 1 050 820 750
061-3(NOD 1 360 834
06i-i(sor) 1115 639, 651 460
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Fig. 7 Raman spectra of salts from three samples
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Table 5 The Raman spectra of characteristic peaks of NOf and SC”_ in salts were extracted

by 055 corresponds to the characteristic peaks of standard salt

NaNOs 1 388 1071 729
Ca(NO3)2 « 4H20 1419 1 059 744
Na2S04 1101, 1 132, 1 153 994 620, 632, 647 449
CaSo4 1112, 1 128, 1 160 1 016 608, 627, 675 417, 499
061-KNOD 1 384 1 066 722
061-2CNOD 1 049 742
061-2(NOD 1 084 1 066 723
061-1 (SOD 1128 995 625, 634 455
061-2(SOD 1 016 636 452

061-3(SOD 1 003 625 416, 495
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Spectral Analysis of the Weathering of Yardang Buried Pterosaur Fossils
——A Case Study of Yardang Near the No. 2 Water Source of Dahaidao

ZHAO Wen-hua' , HAN Xiang-na'* , CHEN Cong!, WANG Xiao-lin* ¥ **
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100083, China
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Abstract The pterosaur fossils in the Hami area of Xinjiang are very important. The Hami Pterosaur Fauna is mainly buried in

the Yardang of the Early Cretaceous lacustrine strata and enriched in tempestite. Once exposed up the ground, the fossils will

undergo different degrees of natural weathering, especially when exposed to water or moisture. Due to the action of groundwater

and intermittent runoff, serious salt efflorescence was found at the bottom of Yardang near the No. 2 water source of Dahaidao,

which caused the spalling of rock and the collapse of the upper Yardang. The weathering phenomenon of different layers from
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bottom to top are quite different, and the most intense weathering is found in the bottom rock. By sampling along Yardang
stratigraphic section, the lithology and soluble salt types of each layer are determined by using scientific analysis technology,
from a microscopic perspective to explain the mechanism of weathering of this Yardang. Polarized light microscopic observation
and X-ray diffraction (XRD) results show that each stratum contains quartz, feldspar, calcite, and clay minerals. It is no
difference in mineral composition, but there is a great difference in clay content. Accurate methods for identifying soluble salts
types include ion chromatography (IC) to determine the content and types of soluble salt ions, Raman spectroscopy (Raman) and
Fourier transform infrared spectroscopy (FTIR) to identify nitrate and sulfate, and the Scanning Electron Microscopy Energy
Spectrometer (SEM-EDS) to distinguish chloride, nitrate, and sulfate. The results show that the soluble salts in the lowest
stratum are mainly NaCl and Na; SO, , the middle stratum is NaCl and CaCl;, and the upper stratum is NaCl. The difference in
salt type/content in rock layers is important for diverse weathering setting. Combined with the climate and geographical
environment of this Yardang (extremely arid area, near the water source), this paper discusses the law of water and salt
activities linked to the weathering setting, and illustrates the main weathering mechanism this Yardang. The weathering reasons
of Yardang are that, the internal cause is the different lithology of each sedimentary layers, and the external cause is the
comprehensive effect of water and salts (NaCl, Na, SO, , CaCl,). The strong water and salt activity caused the serious chemical
weathering of Yardang with Hamipterus fossils. This weathering mechanism can also explain the strong weathering of

Hami pterus fossils and their surrounding rocks after undergoing moisture erosion.

Keywords Hamipterus; Yardang; Weathering mechanism; Soluble salts; Hami
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