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Abstract

By systematically studying the Neogene drilling in the Bayantala Basin, DongwuQi, Inner Mongolia,
the basic framework of Neogene strata in this area was established. The X-ray diffraction was
analyzed from the clay mineral samples taken from the drilling, and according to the composition
and mass fraction of clay minerals in the sample, the evolution of the paleoclimate of the basin was
discussed. A comprehensive study of the Neogene strata in Bayantala Basin shows that the newly
developed Miocene Tongguer Formation (N1t) and the Pliocene Baogedawula Formation (N2b)
strata were well-developed within the basin; In Miocene Epoch, montmorillonite, kaolinite, and il-
lite are the main components of clay minerals, while chlorite only occurs in local strata, and the
content was relatively small. In this period, the paleo-climatic change in the basin generally
changes from hot-humid to dry-cold; In the early period of the Pliocene, the clay minerals were
composed of montmorillonite and kaolinite, and their contents increased at the same time, re-
flecting the transition of the overall climate from dry-cold to hot-humid; in the middle and late
stages of the Neolithic Pliocene, the clay minerals were mixed with Ehmon and The content of kao-
linite and kaolinite showed a decreasing trend. The content of the minerals in the mixed layer of
Elemene showed an increasing trend, indicating that the Pliocene climate turned to be arid and
the overall environment was arid to semi-arid.
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1. 5|8

K0Py iE B RS oA de ) — R R IR A, R K 2 A A AR DR Y B A B A (1] (2]
20 tag 60 FAUR, A58 XHUARY RS 4 0 & B A A BT s (K SR A SR AR AL BEAT 19T i,
BRI A g lle A 2 0 AR AE R 23 DX DA S YDA X, e R 5 T8 AR, v A 2 AR AR A R U
B T A AL TE R3] [4] [5]. 20 28 80 SEAUKS A T 4 FI i PR B U H 2 R A TR A
WEFE[6]-[12], RV T #2RUOBRYIH BOR L AR 55 SRR IR R, IO LA SR E. &
ANGE G L LA R SR 8 T TS . AU IR AL A S K Bl 1 26 A PR A5 B RS - P B TR P
AL Sk 1 R IX BRUTAR X ISR BE I R AL HOAFAE, 10K T s . TR AL B A5 8, vl
BT RARE T EE

WS B DORTIL 28 2 9 IAR B P Bl i, KR 2 R0k, IR AR SE T UL, BUEL TR
JZ, BRI TS SRS e s R I E R T, XA T XA TIIRE, IR EE, EE
JEAR T, T2 B S M L AR TR vy My B A A5 R B S TR [13] 4D 70 SRR 1:20 73 5 A% R [13]
DXt 5T AT 2008 4R 1:25 J3H7JRE[14] (00 DX Skt 5T 200 BF 78 IX AR NG« RGBT A= AR A
AR ZBEAT 1 BRI T, (B ARt DRI 40 DR A R AU 8D PNV [15 I8 Uk
R 4 J= (1) 7 VE A 9 DX 2R i 0 PG R i B 20 20 I TN, i X RS A S R (NLb) B T %
TR R TR R o R (EARE S RS T U7 R AN DOFT L 4 M R HEAT AR S
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WEF, ASCIRIE ST 1:5 75 2B RiE XK EOh iU S R, 6 B2 B b R Y BEAT VR 40 & 8
IR FLAR e ST FE XA X 52 B 10 5 = 20 b R AR 2 S Xt L e R R RORG AT EAT HORE
AT EE T, VIR T %M X 28 TR RS R AR S A R 3

2. RXBA

W XATEUX R T N 5 7 E VA XS AR R 3 B R S SRR I0 0, MY R AR &S 117°~117°30", Jb4i:
45°50'~46°10", HIE FJEWN S SR — 5y, MR, AR —RAE 900~1100 m 2], AHX 2
— /N 200 m, EBEZVARE, HIEERAKR, AMEFILX. FRE g T, AAREE K,
WAUIE Z A, UIRRE N, AfE BE AL TR - T R KRG A, PRI 01T, &
A®mA1 R, FHRIE-26C, RIKKIE-374C; 7 A, PSR 198C, HEalik 38C, Ak
B 10 HZRIRGE 4 Ay, KIET7TADMHZA. FFHERNE 31744 mm, Z2HEPE 7~8 A, HEFEN
B 60%. XHFERE, BRKFRERENSL, HEFWL RmILA[16].

KA B & T PE AR R AR B AR B KRG I 2 e vy A AR R 1 - M5 I LA (I 4R, K2R Jb Bk AR
RIS AR 7)), W5 AU AV SO R S iEE E R Jb#H [ 16].

3. ML RARMFE

B A B Tl (A 2, Bk 25 A NE-SW A JEA, K29 80 km, 984 15km. TAEX A
T E AT, R EROAENIE R iR wM A S RA, T KRG E SR A A
S, FEZEHHEE T 6 ALENL, HEER TARN SR FNL LU HE, RN T BNE L DU R .

WFFTIX M oK L HE 32 38 o R 4L 2 (N 1), el FL ZK02. ZKO03. ZK04. ZKO05 5 1% &
2, BERK, 2408 49.8 m (ZK05). i /REWN ) EEE N BRI KGO KEOJRE .
WA, AN —EATRY, BKFER, TSRS, ©E, 58405 70%~75%, KRN
IREFERG L, ARRD, &K BB IR ST BT 5 SR A (85 R 450, W B R B AT, A, DEANKA
FRL, BURCRIAE N 2~7 mme. FEBHNE R DR B IE SR AR ER I TS E R, KA EE TR
JEFRI LK B R S R R E BN A B, IR G . KAGRKE T, M EE SRS
Bt FRKEE S 4K B il XN B & .

WL &R FR g R IR S B (NLb) BT X A H R AR K, 7T R TR — 2 BL B A
BEFHMMZ., Ak b, FHENRER. 2 AT TEXME, FHL, b2 imissshg
WA AR, AT Pa 2 b, PORIEKE. FEEEMERIEE: g e, Batd, &
K 8 R 45 0% AR (R 450« 5 TR 5% RIARAE 0.8~1.2 mm [H], BB H 1%. BRERAALE 1~1.5
mm [i], §EA N 5% A, AR, BT WO RCE .. RS R, Bia EERNIKE 6
[ 4545 R 5 4%, TCBEIRl, WRAR 0.8~2.5 cm [A]. U5 Br 7 iy P S b 3 1 o 2E b J2 T2 88 A 1) AR A R (1) 1),
B iEAZ) 7.65 m (ZKO03), £ JE ALK T 56.83 m (ZK06 A WLJK), N5 o Guil /R4 2 AT AN & Ak
AT B RIAEIREL T4, Kol Tl /RAF K KEOHRBIAKE OGO RAERNR
PRIARLL B M ERE, N—BAAIAE T B A DT .

4. FERRERMRA

FERCRAE T O E B R ML 85 4L (ZKO05), BHfLIRIE N 75.5 m, HHiL REEN 622 m, HpFHIE
BRI 124 m, EE/RAE 49.8 m, WA A HESEHE LM E EAERH FILRERMS 50 4, H 13
HREERIES A, 37 HREE N /RYL, FEAEREEEALILE 1,
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Figure 1. Neogene stratigraphic correlation of the study area

1. R XA RIS E

SRR T EBRANUR . BRIR RSB RE KRR R, R B ROE R, UK R RS
TF[17] [18]. HR4E stoke YUFREL[19], MUTAPIHIEEH d <2 pm FIKEE0 4, HIBC“N 7 “EG /7
AT 7 3 MR SERUEIR TAESS, BalREdiT X SFERATSIIAR b M3 v H ACEE 22 LA
A1) D/IMAX 2500X S & AiT9 X (X-ray diffract meter), KM Cu#, & TARREN: EE 40 kv, Bl
100 mA, FHIHEE 4°/min, N. T FrHE#EHEH 2.6°~15°, EG FHEAfMTEH 2.6°~30°. AR A+ E
b TR AR 25 Bt 7K ST b5 FA 35 b 5 AT 9 BT SR8 = AT

5-8-nt3 SHEMN, BUFEIRFEN 27.2 m, ARKSLIGAE 3 FhoctE R o BISRAGH X B2 fr it k(K 2). H
H¥ 1.001 nm UELE % FhAbHR R AT A7 B AR, SRR —E S ARG . 1.001 nm R
FO0DATHIE, 0.499 nm W AFFIA(002)ATHIE, 1M 0.333 nm WEHEM AR FI A (003)FIUA TE(101) AT S
U P B Vg . 0.720 nm AT 0.357 nm WEMAZLE, FFHIN#AE] 550 FRICHE 5 thZR 4 0.720 nm V& 2% 15 IFE 5

HE A R AT. BIRITZH 1.411 nm W B BURWIFE AT RES A 2R NS A - £ —BE 2, 1.411

nm WV KRB PANE A Gefr, T 1.700 nm Ab IR B s WA DL ARE i b S A S A, 1208 R 5
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Figure 2. XRD patterns of the representative clay samples
F 2. RFMEHESMSETTPE XRD EiE
Table 1. Clay mineral X-ray diffraction analytical results
Fz 1. XN hERE
\ R T R (%)
T R PR PE (m) A
S S I K C C/s
1 5-2-ntl 0.6 RGO / 9] 4 5 / /
2 5-2-nt2 15 RGO / 87 7 6 / /
3 5-3-ntl 2.7 JFANEN e / 70 14 16 / /
4 5-3-nt2 3.5 S AREN s / 67 16 17 / /
5 5-3-nt3 45 I AREN s / 83 8 9 / /
6 5-3-nt4 5.5 I AREN s / 81 5 14 / /
7 5-3-nt5 6.5 (ARG oo / 78 10 12 / /
8 5-3-nt6 7.5 (ARG oo / 80 6 14 / /
9 5-3-nt7 8.5 I AREN e / 74 7 19 / /
10 5-3-nt8 9.5 I AREN s / 71 6 23 / /
11 5-3-nt9 10.5 S AREN s / 75 4 21 / /
12 5-4-ntl 11.5 Jeky - i s 73 / 7 20 / /
13 5-4-nt2 12.4 FEHr - gMbE 42 / 7 51 / /
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Continued
14 5-5-ntl 13.5 RGN - Bilbs 68 2 30 /
15 5-5-nt2 14.5 IR - Bribs 71 6 23 /
16 5-5-nt3 15.2 HIKEH - Bibs 56 9 35 /
17 5-6-ntl 16.5 B AR e 86 10 4 /
18 5-7-ntl 17.5 IR R e s 75 12 13 /
19 5-7-nt2 18.5 IR R e A 53 16 31 /
20 5-7-nt3 19.5 IR O e 60 13 27 /
21 5-7-nt4 20.5 WK TR A 69 15 16 /
22 5-7-nt5 21.5 RO TS 49 11 40 /
23 5-7-nt7 235 IR R T s 74 14 12 /
24 5-7-nt8 243 RIK B R E 82 12 6 /
25 5-8-ntl 25.5 ERRE T - A 81 11 8 /
26 5-8-nt2 26.5 TR AT - A 55 7 38 /
27 5-8-nt3 27.2 WK - MDA 66 5 29 /
28 5-10-ntl 29.5 WO - s 38 11 51 /
29 5-11-ntl 30.5 VRSRER g5 o 69 20 11 /
30 5-11-nt2 31.5 KA BT S 66 16 18 /
31 5-11-nt3 32.5 IR R R 62 22 16 /
32 5-11-nt4 33.5 IR R R 43 20 37 /
33 5-11-nt5 34.5 KR TR, 65 26 9 /
34 5-14-nt3 39.2 HOR S TR - Bt 51 16 33 /
35 5-15-ntl 40.5 KR T 82 12 6 /
36 5-15-nt2 415 WK R E 62 12 26 /
37 5-15-nt3 425 BRI B TR E 67 18 15 /
38 5-15-nt4 435 RIR B TR E 78 15 3 4
39 5-15-nt5 44.4 ERIK R T s 84 9 5 2
40 5-16-nt2 46.5 RIK A - hbs 84 6 8 2
41 5-16-nt7 51.5 R - ThRbE 76 9 12 3
42 5-16-nt8 525 RIK A - s 77 4 16 3
43 5-16-nt9 53.5 RIK A - hrbs 59 7 34 /
44 5-16-nt10 545 RIK A - hibs 53 14 27 6
45 5-17-nt1 55.8 RO e & 39 25 22 14
46 5-17-nt2 56.5 RO T & 60 21 12 7
47 5-17-nt3 57.5 R JT e A 41 33 13 13
48 5-17-nt4 58.5 RIK B TR A 78 7 15 /
49 5-19-ntl 60.5 RN - MR 96 2 2 /
50 5-19-nt2 61.5 R - Wb e 85 6 9 /
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Figure 3. Neogene comprehensive stratigraphic corresponding diagram of clay mineral content and climate alternation in
Bayantala basin
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WA X PR S B ARE, 2 DR BB N =, TRk L E A . FRA. &
WA, gl ORIET AR, HPUERAaSaRAeTERS, BEREEERE, BRAFSR
EEBD . AR YR S AR, XA DOHTE A LUK R S B AR LA B

WL R goaE & R A E R S A R R SRR, JRIEEAL A RS
Fo FMAEE 32%~84%, M HAFE 3%~49%, FHHAAEE 4%~33%, A {EREHEMHI, &
B/ED . HUBEHIH LA FERS S0P AR AR E BB B AR, W EMA S SR A RIS ERE
ARG, S A S R RGN R I SRR IE R, R TR, [FI S A S D, AR
TR FERIZ BT =i[20]-[26] HITH_EAT B SRR IRIE - TS B SMa & Emer, #
FIAFET I, RO IEIE S, SERITA TR, 5550 BT B 0 aR S AR E ) & .
e A HEE SR TR AN BZLL, @i 152, 16 2. 17 2/ 19 )2, RHBRSFZHIEE, X555
PRZESE[27 0T 1 B 2 1 BRI 9 B B2 DT S [ 2 8 14 0] 7 g — Bk I 21 - R FE R AR AT, 12 A 7 e S
TR — AR, RIS T R, ERAbH X TR 1 2= 5% .

Wi R LG ERIA SR A ER A S DR FIREM SR A N E, SOENFRA. FEIR
EEEA 61%~97%, A IS EN 23%, HAA G R 4%~16%. JIFHH TR LA SRR
G, HEIRETYEERERGES, R EHHREREE TR, BRRENT R - TR
WEJRIRES . FHor, HIM2E =2 15, 2 SHEAFZFIRET Y BRI IS, &858 67%H 70%,
ST 2 B TR) Y AR AR AR A, B T - BRIBR AR AR N . RS 4 2 1 5. 2
SRS ET AR I, S 55RO ORERR ) W, $R R B KL S i aEE
o, BCERAE R, AURBR I RFE[29]-[34] .

6. &g

SR O B A Y BT R HLE SR A AR -

1) 78 % & e B 2 4R RN ) _EBT S AR IS S R AN LR, 38 1 R (N )
FEAM N BRI RS G, KBRS A, FHIESRANDL) NHETEIX P 5K
M Z, A—EBEEBONRRIARL G, AR ERIE R EACIREE T AR TR, £ B A M AR R
T B AR o

2) FHEadhit, My AEUERA. ma. PRGN E, SRANERSEMHT, S8
B ERAEEE A RIS EZTE RIS, KL a8 R R B T 2 U0 - TA R
(BT RVRFAE, TRt L, AR AORS b (e A ) 1 H 3000 3 B 0 DX 2 T A ot 32 2 RS PR S () B
PRIGEESZHRAWHIL, Bk, s Fog i 21 S AR SR b i B ) 28 AR 4k

3) B B RN, MRy A NER AR A, SRS RRN TR, R T RS T
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