FiEH Z

5 == 2 Hb

BT EICRIR S
IR AR




3

e v

EFERF HIRATIHEH B

VU e K 27 AL



B $EM S B (CIP) 847

WEAMBEFERUNESHREEE/FTENE . —BK:
V4 I 98 K 2 R4, 2007, 4
ISBN 978-7-5621-3850-1

I. M- T. FE . FHERA9E B H-TIHIFE-
ToE-mE & BEM V. P548. 242. 2

o B R A B 548 CIP 3457 (2007) 58 041429 5

GEZHEHERTMERERES
rEh F

it 5 B E T

HEEit: T K

HARRAT : TE RS ITYE R4 i Ak
(EK - dbhE  HR%:400715)

: http://www. xscbs. com

: WRKEEKERI

: 890mm X 1240mm 1/32

: 5.75

. 166 TF

. 2007 4E4 A 1

: 2007 4E 4 A% 1 WEIRI

. ISBN 978-7-5621-3850-1

HFRFNEHDE
o REREHEE

&t

ft: 12.00 3T




S R A0 E R A0 B2 B T A R AR H# BR
WRARELZENREANEHZ— BSRAE
FARHABSTENMBHE D EEBRE AR
BERRAH D R E T IREZNFE MW, X TEE
SRECRENERGEFERMKEZSE ML
DR SR ERHANE R, —E2ERMBIERE

BERSALEHANE? SHEENEERHE
BESEESRIANTRELEFAHNEEE
)=

BT EE EREFEE, BREEIETF 20 t
2290 FRIFZ T BT ER S REEENLRK
BT SESRAHR"TH. ZHENIHERE
T—HeEREBRESE LR EBLHR RS




BOKEDHMRAINENGEZEHAR, KEEFES R
B BT AR URESI I IS 5, IR HBR BT A R IA K
SHEEXRFTINER, ASREBALOTUN R HR
o

AP EEZFENEETRS REFRMIRRICK
WR.FHZE 20 L 90 FRE, ZER"/N\R”
AR EEWTUAEIT, I THFRESRERIL
NENEERMEHFERTRRASZETR. 1F
HRHRENTREANF BRI E T RE
F RAMES . BYREE MAEEURBRESE
ik, RGO ITIEE KM IE 30 Ma DIRASER
BRI, R BHEIEEE EXRERER
By 7TREEFHEFEHHERNROS S PFREER
ROARAMRTEHESREEIEMESERENR
FITT RIFAEAM, th R R ZEBIE L 7
B —F,

BROUOVBEPUEE BEEBESERX
SRS REF DN R P ESBRIEIHTAR.

HRIBEBE éi;ﬁ_’J

2007 &£ 2 A




W B2 22 M 721 AR DL 5 0 B

wm =

I 32 25 Hb 2 5 R 85 7R b 300 % — A~ /IN B L1 T 40 B A
ZH R YURL T 700~2 000 m JEEf) G 5L R Hb J2 , LS 36 10 4F i
%30 Ma, X 7558 3 T 3% 452 40 VR b J2 2 T4 38 7% 75 8 725 J5
B B Tt R R 5 A SRS T 4 R

15 B AT I WFFTIERE b, FoATTXT 3R & e B BERY 700 AL &
R SR WA VORI 4T T RS AT S P (B R A
i RSB LR A DA K M R S A 4 TG (9 4y
7 o

BEITSE I, B Wi I eI 2 b S HE R 390 5 e L 4 3 AR
A B DL S B (RO B IS 3, R AEE L
KBRS HR 7~8 Ma B. P. 6] , If B 4% 3 5 42 BR 1 1%
A5 AL B B, A% T 2 AL T B B AR B T A R R B
g Y8 T, 22 W1 7R 8 % 2 R HUASE (0 4 5 32 31 » 13 76 At 1 4%
e W P T R B L FH R BRT RO TS R

o BE A A2, [ BE 4 30 Ma LA 3K, Ifs B 45 M T AR 38 10 75
S 7o s I 3 P 3o 2 YRR VR Bh I RS T . G e AR R K Y
WE % LT 3.4 Ma B.P. [ ROS S A B, B {15 7 S R
8 A $5 FF 50 2 000 mbd I S5 8, IR & T T UH 2 KL, 3 LA B
Ey JEC b 05 5 B T R IO R LR R R IR R k. BRSTR R WL B
BF 430 Mall ok » 7 i 5 J5 Hb X 0% 7 B B 35 F B 43 3 3 P R




=]

i

o4 kS

A, — IR 24. 26 Ma B#TH AR . h Bt 40, B8 “ L BUE 7
F— R ERPE T A, A7E 3. 4 Ma B. P. #f,

Il 3 22 #i B ZR Ll v DT ARURE 3K 84 m, LBy b FRG - By B
A E i B A R R BRI 4F , STy 2. 35~1. 65 Ma B. P. ,

R NS TS R R W AR DA B M R R . FRATEL 2.5 em

B9 6] R X X E B AR UUAR MU R 34T T REGER AR, IF LA CaCOs &

L RN T SR AR L O B ARPE SR AR B S e A R Ik R 7 4

PR BB VA B AR R, 3 %l AR AR AT T R I 4.

ZERLI, RILH T R B 2. 35~1. 65 Ma B. P. B B
B AR AE 1L B S8 3 32 3 T Hb BR B0E S 808 A AR A W B2,
FIH T B R 41 000 a,23 000 a/19 000 a F1 100 000 a F
ARAL R, Eo o 2L 41 000 a BASfR A IR E R A M. CaCO;

MRS ETP iR KT ST R O 2 T AE 20

BAR SR, HFEE T 5N B F KRR,

L W E CaCO; S5 Hh £k 5 TR g & W) 52 R DSDP607
B2k . ODP677 B 2% LA K 52 X9 i BF i 2R 7E 2. 35~1. 65 Ma B. P,
B B B BT AT O AR, B Y e B ) AR I B R 2 L
TRHBEBUZERNE,. XS5 EHIHZRISEH AR, X

WA SR B S AT AER 17 D RMNEE L BAE 2. 28 Ma

B.P.EBi/ELL K& 1.75~1.80 Ma B. P. i8], E RMEEH L+
4y Bl B B AR E A i e AR . X — SRR AR E

LR KR E R R R L B 5T X B 2 B 7 LA

174 RE 2= KUY B2




The Deposition and
Environmental Change in

Late Cenozoic at Linxia Basin

ABSTRACT

Linxia Basin is a small fore-land basin in the north-east-
ern margin of the Tibet Plateau. The Cenozoic Linxia
Groups,700~2 000 m thick, spanning over 30 Myr,is very
suitable for study of uplift processes and geo-morphological
evolution of the Tibet Plateau.

Based on the previous results, over 700 samples was
taken from Linxia Groups which were dominanted by lacus-
trine siltstones and mudstones punctuated by fluvial conglo-
marates or sandstones to analyse particle size, contents of sol-
uble salts (mainly anion chlorine) and carbonate, sporo-pol-
len assemblages, organic carbon contents and magnetic sus-
ceptibility. The results show the paleoclimate was dominan-
ted by dry and hot climate between 30 ~ 3.4 Ma B. P. in
Linxia Basin, with some alternative of dry-hot to cool or cold-
humid fluctuations. These results indicate that there was no
Asiéi’l monsoon circulation before 3. 4 Ma.

778 grain size samples with 0. 5 m interval were analysed

by SKC-2000 micro-photo sizer demonstrating the Linxia




)

.......................................................................................

et i O S LT S8 3 T HE 2 B B R

Groups has 7 macro-sedimentary of tectonic cycles theat oc-
curred respectively at 30 Ma,21. 71 Ma,14. 7 Mé,ll. 86 Ma,
5.3 Ma, 3.4 Ma and around 2.5 Ma B. P.. Before Miocene,
much of the stratigraphy bears a lower value of grain size and
mild variations, suggesting the Tibet Plateau was a lower
land at that time. But at the beginning of the Pliocene, the
coax;se particle contents increased dramatically, especially at
3.4~2.5 Ma period,implying a strongest tectonic movement

happened for the first time since 30 Ma. This tectonic move-

‘ment caused the Tibet Plateau to begin to uplift as a whole

and Linxia Basin to be disintegrated, and thus was named as
Phase A of Qingzang Movement.

The Phase B of Qingzang Movement, occurred at about
2.5 Ma B. P. , made a 84 m thick typical lacustrine deposit
with high deposition rate near Dongshanding Village in Linx-
ia Basin. Both laboratory analysis and field investigation dem-
onstrate that it was the phase B of Qingzang movement that
made the Tibet Plateau reach to an important critical altitude
so as to induce the formation of Asian monsoon,resulting in
an alternative of moist-warm and cold-dry climate which was
very different from the one before pliocene.

‘ A high-resolution time scale is obtained for the first time
in Linxia Basin by using orbital tuning approach from the car-
bonate contents,which is very sensitive to dry-humid alterna-
tions.\ The carbonate contents is thus employed as a proxy of

climate records and tuned to the orbital records calculated re-




cently by Berger and Loutre (1991) under the control of ma-
jor magnetic reversals. The tuning is independent of any cor-
relation with 8% O signals-in the deep-sea sediments. The re-
sulting carbonate contents time scale is tightly constrained,as
suggested by the following facts: (1) the filtered oblipuity,ec-
centricity and precession components from the carbonate con-
tents data on the orbital time scale closely match the theoreti-
cal orbital records; (2)ages of the major magnetic reversals

estimated from the carbonate contents time scale are in good

| RESHE SIS SR SR

agreement with K/Ar-dated ages; (3) there is close coher-
ence between the Dongshanding carbonate contents time se-
ries and the orbital variations at the orbital frequency bands
over the 2. 35~1. 65 Ma period; and (4)the carbonate con-
tents records on the orbital time scale shows a close similarity
to the orbitally-tuned DSDP site 607, ODP site 677 8% O and
Baoji grain size records.

The spectrum analysis results also show that at the peri-
od of 2.35~1.65 Ma B. P., the paleoclimate had an clear
41 K dominant periodicity,suggesting that the earth’s obliqui-
ty change was the main cause of climate change over this pe-
riod.

Examination of time-dependent characteristics of the
carbonate contents and combination with the deep-sead™ O
and Baoji grain size records suggest that there are two major
cold-humid shifts in 17 monsoonal cycles at 2. 35~1. 65 Ma

period,one occurring at about 2. 28 Ma B. P. and the other a-
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round 1. 75~1. 8 Ma B. P.. The author tended to consider
that these two cold-humid shifts were due to the effects of In-
dian monsoon,East-Asian monsoon and the Westlies, sugges-
ting at the beginning of the establishment of Asian monsoon,

the climate was not very stable.
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