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Abstract: Palaecochannel records the evolution information of regional drainage system structure and sedimentary environment in
geological history, which is of great theoretical significance to the restoration of palacoenvironment and the evolution law of
drainage system. Based on a Quaternary borehole (L2) in the paleochannel of the alluvial and diluvial fan of Hutuo River, detailed
lithological characteristics, grain size parameters and optical ages, the development periods and sedimentary environment evolution
of the paleochannel in the middle of Hutuo River since 150,000 years and its response of climate change was discussed. The results
show that the sedimentary environment evolution of the study area is mainly composed of three paleochannel development periods
and two river stabilization periods since 150,000 years. It has a good correspondence with the deep—sea oxygen isotope stage and
the climate change indicated. The three periods of paleochannel development correspond to the second, fourth and sixth stages of the
deep—sea oxygen isotopes, and the cold climate respectively. Two river stabilization periods corresponds to the third and fifth stages
of the deep—sea oxygen isotopes, and the warm climate respectively. The third paleochannel (about 151~118 ka) was formed by the
combination of tectonic uplift caused by the republican movement 150 thousand years ago and the cold—dry climate during the
penultimate glaciation. The second palacochannel (about 76~36 ka) is the result of intermittent regional tectonic uplift and climate

change. And the first palacochannel (about 26~5 ka) was the result of climate change during the last glacial maximum.
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Fig.1 Location of the borehole L2
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Table 1 Luminescence age of the sediments in the borehole L2
Py AT /m A it /ka

1 L2-OSL-1 3.63 nws 2.6+0.2

2 L2-OSL-2 11.05 s 35.7+1.5
3 L2-OSL-3 13.33 i 37.5+1.4
4 L2-OSL-4 14.96 Rk 457421

5 L2-OSL-5 18.05 bik 47.542.5
6 L2-OSL-6  20.67 4R 66.6+3.0
7 L2-0SL-7  26.10 MEE L 793434
8 L2-OSL-8  28.90 MFEE L 93.1+4.9
9 L2-OSL-9  29.85 WFEE L 97.6£5.0
10 L2-OSL-10 3326 Fremnb 105.7+4.4
11 L2-OSL-11  34.78 b0 106.1+4.9
12 L2-OSL-12  39.80 ZitFikw 117.0+4.8
13 L2-OSL-13  46.18 FHRD 121.7+4.9
14 L2-OSL-14  49.95 4 131.844.3
15 L2-OSL-15  53.05 ik 138.7+6.4
16 L2-OSL-16  55.59 ik 140.4+6.1
17 L2-OSL-17  58.85 puik 150.0+7.6
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IRAT L LT 7 235 19 £ — A1 5 0 W 247 I s
H SRR (R A, 2014) s PR TR R AT 1L ik B
T BT 55 = 9B i (FR 43 °F- 45,198 1) s AP I X
B QU AE,2009) , I/ E G R, LA RS T
[ B T R A B T Y o B R v 4
T T A E S (E 50 4E,2004) . ASSCENFLATZEDE
TEIAT iR T A A AR G AR, AR #8458 0.55
mm/a. LSRG, 7E IC IS B, #4146 T R T 1 [
I3 BT b T3 RE N T AR v R R, T
B AR BUAA R A E RTIEI, $ 8 5 fin 72
T AR SRR G 5, P Ji DT 3 i P e
TE R T R 2 B 8 A Tl T AR UURR, 76 e R R el i
MW T GE T BT A2 IR Tt Tl |, 4105
TR RS 1 & K2 4H (K IR 75 %6,2009) , 13X —
AF 31 A X2 = 300y YTl & 0 (L 4) , ] LIFR
Z RS BRI (R LA, 1991)

o T ZHBE(25.0~41.2 m, 76~118 ka) : iZ4H M1 )2
FE AR RS B PO s B R o 3 4
P S, W22 ARGy, R S i I i e A s 3R 36.6~
34.6 m A —)Z 2 mEREP)ZE K EARHAD  TH bR
WAneb b & > Bk A, BRAE 1~3 ome BT
Bk RS T — 41 BeAR L B S AR A R AR S T3
J5.64 b o WP (71.62 %) A X, SRSk
B, VIEmA R 3 S5 . R /A i 26
R AR SRy = R UTR R T iR — R RN

2 R0 P Bl = B, Sl b TR 3l Bk Bk
BRAMAS BV RS EEAL  HRPRMHIE, BoR
TR OE R, S LA o —. B
ST 2 T TR A OB AREE , v [a] 0 T J2 U sz e
T —BUEE LB ORI (E3) .

X — B B A AR R AT K % 7 0 S R o7
RSO B, ST HIEEF . AR KIS ARS
o R, SN KSR B, 78 PU A A AR B L IX K
Tt KGR A VEEE,2003) o 90T TS 1 i 2 A= Vg
1R (TE Fh S8 45,1981 1 i 45,2020, 13X & 764 U 42
DIRFFEA DI 50T, 81 Pk 1A AR 12 3 1
T BT Es S . AR db R TR B B A IR AR
VR AR TS0 K 15~16 °C , A B 50 LA 7% - i -
MM FE LAY T A H VTR — A S (G E
1987) T AU JF5 1Ly i DX | S FAS b DX 8 R A< A U 82 2
e, HA SR s R IR S TR (4
B Y45, 2008,2010; 25 i 45,2011), JEVE A
T[T A X — I B DO IR B 32 B2 S A R
il 72 KB AR ST RO TRR DR R 2%
90.38 mm/a, AU E] VKIS A% A1FE Se.5¢.5a =
AN B 5 8 i BE RN Sb ., 5d 9 A4S ¥4 I B (kAR A S,
1997), IXAEAFL AR 26 LA fr e, AR
] K A0 30 (5e) ST 150 ka LUK 4 5R B I A I 359
LERTRITHIR 2~3 °C, AR MR 5 4 1 1]
VIR LR 32 B2, 2001, 77 98 e JELTE s B PR

http://geochina.cgs.gov.cn 1 EMTT, 2021, 48(5)



H5 484 5 AXLTARFEE  PETEIT FR B AT 150 ka DIACTURUIASE T Ak S HH S e 28 Ak g i g 1413
. A N— G A i
f@E i’;‘U\“ %/ ka 0 4 8 /)'L*/\ )i‘ﬁ ﬁiﬁﬂjl\gﬁ é’ﬂ& ﬁﬁﬁﬂ
2| 2.6ka/3.63m = 1 oy
4 = H (5~26 ka) imé
L :
= 35 7ka/11.05m = _ 3 VY (26~36 ka) il Ui K 7 39
37.5ka/13.
- a/13.33m i\ ven
.| 45.7ka/14.96m
o000
Xy = (26 B
47.5ka/18.05m ? oo 4 =@6~76ka)| S
- 3
.| 66.6ka/20.67m eo0e
* g XX
% f 0000
79.3ka/26.10m & — a
A b
E | 93.1ka/28.90m _
“| 97.6ka/29.85m g _
: _— C
= 105.7ka/33.26m ; 5 = (76~118 k)il i Fa 5 39
106.1ka/34.78m L& : : : . d
D 7 = R
=1 117.0ka/39.80m
%> o000
o000
121.7ka/46.18m Ve
i o000
B=H
| 131.8ka/49.95m E ceee _(118~151 ka ﬁmé
i g 6
) 138.7ka/53.05m = seee
Xﬁ o000
A 140.4ka/55.59m ? ceoeee
% XXX}
150.0ka/58.85m =
000 000
- — — . VIR VAT 3 A [(— ] 2lr R

Hiatus

Channel subfacies Floodplain subfacies

K4 L2 fLUTRRIR B AR 22 5 P CarE IR Bl ) 151 2)

Fig.4 Sedimentary environment

T = AT (132~112 ka) CHB4R-F-55,2006) . J% 183 1
U] S HT T B R TR BRI e o AR e W, R
— ERE Mz W RO AR DR ([ 4) o Bl 7R HETR
33.26~34.78 m(105~106 ka) , & 5 %6 B F) ]38 AH T
L PR B R T4 R 2R SAERT B Sb
W B e 2 gl 2 B 35 B o — 2 A T R TOT
o WNBLE K AR TR PR SHOR UG TR
Sty K St A B B AR i H A R
PR O ] DUV Sl AR A i A 2e
S o SRR TR A U2 8 A7 e DR (R B, PRk
R A A UHES, HBEE NS % .

evolution of borehole L2 section

B = 2H B (11.5~25.0 m,36~76 ka) : %40 12 Ny
P KB AL RD | D RN A 2 A PR S U RRUE [
SERIRAEL, SRR S 2 R, BRAR 0.3~1 om, BE R4
28 B, SRS . DU RS BARSRORL, R
TR B A, RARE TN 2.82 ¢, LA b
(31.51%) FIAIHP (25.96%) M F . riktkzs, 2 HIE
TS, VERE AR AR B o A3 o0 AT 1h 42 i 7 DAL
MRy RV . R R
=B 2 B R B 10%~20%, 733 4T, FHLAR
MAEO ¢ BT, IR EE R . BEBRER (T 60 %72
A BT . B BRI 20 %A Ay ik,

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(5)



1414 h &

b J 20214

BB RE A AETE AR o VAR i T K Bl ) A5 8
SR T E TSR (813) .

X — B BRI TR R A 4 B B, R
YR UK ) 32 LA 1994) . TN B T BRAE#A I
D 2% W6 S THE R U T K 15 R R K 4 1 A B AE
W5 o MR YK ] K B AR Pk (G i MIS 4 BB ) )
SR TSR R Y, T S BURE VKO e S s
T M MIS Sa BEIEF] MIS 4 1 3 ka B i) 5L B 98 %
12 C(WMEARAE,2001), 4 BRVK & 0 2 2 38 in (H: 2
AEE2011)0 A FL 7 B 28 B iR Bl T X —
Bo WFRVCHIZA A LS 21 ka Fl41 ka 9 HLE
JEBIIAIA O, 2 p I S S X 3 P T 722 Ak (kA AR
8£,2001), FEICET B, AR FRF i S i v it 4
X )92 & B M T S KRR T T R
i M 5EIE ) T R R P 25 R (R AE,1992) . Edb T
JRAE I Be SR IE , AFF SR 2 8~9 °C, fRH
SR LA A2 KSR T2 RE IR AS bR -2 R, KRB
MF A H U B DL RS B S B S R G E R, 1987)
TAI b R L DX 28 7 e B3 T LR S e ol - R
— AN (25 42011, HIHE Ml X 4 Ak 7 R,
7 U AT B A PR S FEVS TR (1 = A,
2008,2010) RAT7LLFFZ RSB TR B A P f]
BB T —I G, 8 T — Wk RIS 18 56T
(BKFEZE,2013), ] 5AFL K & 1082 B ] 18 AT
RO H o 3 — I AR D8R — 309 b g 3 2 & 0 (&
4) , \NLL EarHT ok, I 2k DX 35 B) R 1 4 i A T 5
SARAEAILFIE 25 AR

S5 DUZH Bt (8.9~11.5 m, 26~36 ka) : iZ 41 Hb 2 7+
PER IR B GRS Zh 1 TR 0 RS TR £, JR 8
K ZB, SR B . TRk B AR A, kAR 3
HFHR5.14 & o UMb & 3(55.65%) , 41k
PR 2%, Z2 W EAmAS | W FE AR AL Iu R K o AR 53 A
2k R LR Ry 3 RIS —, B R
TR 2 A 1 WRBR AR VF AN A, P Bk B B AR 4y
VE— M, Bt 200 70% ; B TE AV  ER 2 , AN
TE4~5 & MR T 7K 8l ) 25 A5 55 1 12 17 I
DURIAEE (E3),

X — R B X 7 F A YR KU ] vk By, BP0 4[]
P Z 5 3 W BL(22~40 ka BP) , 22— N AT BB 1 4
B R ZR A2 55,1996) . 7 78 ey Ji 7 L s B i 300 v 98
T, B A e J5 Ry K A A L 3 )2 W R T 7

ST R BRI K 38 A% (KR 4 F-45,2006) . 4EL
SR 3K — FH ST, FH 4L LARE A A 1)
HE AR MR T2, I AT AR RS B, A
SoUAT D ] e A oA 2 A R YR S AR — T R O
GEX LI, 1987 ;25 T 545, 2011) . AEAtHb X Je ] 5 45
Hhu 3k — B S A 25 R B2 92 (Liu et al.,2014), #0165
VYRR U B R A ORI (158 45,2008) . AIF5T
XX — B 3]l AR AR B K K, A B —
JEREGE (Z W5 AR DORY, S64 b BE & B VR IIE
PTG 2T 55,2016) . 555 —41BIAML, X & —
AW, TEAR R E

55 AP (0.7~8.9 m, 5~26 ka) : iZ 41 12 K i
JRAECARD | R RN 20 2H B ) — A UURRE [l A
Wb DL Z2 DB, BRAR 0.2~0.7 cm, BRI LE, JB ik
DL HCIR A L FRS 1B A, Rl & i B4l . ot
TR R, R 2 Bl . RiAR S 3
J2.72 ¢ o LAAIRD (30.43%) APk (31.14% ) & &
h 3 it 2s HAME K, IERAS S w48 . AR
A3 A IR o LRI 3 o R BB 2 AW
BEat, ek SRS B — 2 70 %, 4y el &
TR 30 Y 2e AT, oy v — i, AN TE 2 o Bt
AT, YT R T P A K B T K B A —
P (AT IE DURR A , = B ORI /K 3l ) 20
B (E3)

X — R B3 1 AR U B U A 4 R0, X6 Rz
T AR R 2 B BEREs 1 B Beviit . ARk
VKSR At RS o T T, A A
AT AT A YRR A P HEEL Ry T 3 2R B A YT 3
PIAA R VKA ] vk i b J2 o, T I 048 KA DK =)
B b DX P TRAR 5 v R ST EN A TR IS T R R
Yy IR RS AH B RDER AT ARLRD 40D s 4ttt
NP AHRD AR ——HARD | ARED | 408 0 55 I
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T PR i E T O 32 R 2 S vk T
fi, KK 22 T IE FOH AR IAL A 7, TR
THE. ZJa—HEBAZS5 ka, WANS 7855, K
PRS0l i AN M DR S Ve Ly SR S U T
PRADURR o AU i3 5 7. 45 {H: péy ] PR AH DCAR
SR ZE 1 AS DAY 2 — 3t Tl

5 4% i

PSR i A A (L2) B FL I m e % T
TR 3 SR R T TR AR RS B OB I 3 A
XPZALHLZE OB RS S EBURRIE I 4307, 45 59k
UG EROGAR I B T EZAM.

()P i T T HF 150 ka LUK A UTRER
e B RN =W WA S W R e
WIAc R, H 5 URi AR 7 22 B BEAT AR A Ao 0 1 56
R Mo =T IE K 500 R R T 4 TR
PR 2. 4.6 BBt , I AT AT A J 0 I F IR 4
[ A 3. S BE . &8 =Wl (118~151 ka) /&
14~ 150 ka i SL A 2h5 | S R4 46 T+ I EGE
TR VKA T AR L [FE FIE B 55 e
(36~76 ka) A& DX I [i] B A8 s 4675 A AR Ak A ]
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(2) ] A TOAR AR BE 4 (B R A% S P Y]
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S0 A RN R B Bl 70 b, e B R R R A
5 B Boid Ay DLk — AR50 3 A B 2418
W B U IR AR DR KL BE 2 8OO0 TR
St K SC T MBI EE BT E AR i H R
25 B R AR BL T AT DA A iy S A8 A A Akl
Ko BT AT G B AFAE DU A W, R DL AR 1
ARG HER, LAEEN S % .
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