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Abstract: Study on exhumation/uplifting of the Mengshan Mountain since the Late Cretaceous is impor-
tant for the comprehensive understanding of tectonic evolution of the Western Shandong Rise. Six adamel-
lite samples from the Mengshan Mountain were systematically collected to carry out apatite/zircon fission
track dating and time-temperature thermal history modeling. The results indicate that the Mengshan

Mountain experienced a relatively rapid exhumation/uplifting since the Late Cretaceous. Two rapid uplift-

ings occurred during 70 ~43 Ma and 32 ~20 Ma with an accelerated process. The rapid uplifting events
of the Menshan Mountain since the Late Cretaceous were slightly earlier than that of the Taishan Mountain
(northern Mengshan Mountain) and coupled well with it on the whole. The uplifting polarity of the
Western Shandong Rise was formed from south to north considering its half-graben structural style. The
two uplifting periods of the Mengshan Mountain were consistent with two distinct subsidence/cooling

processes occurred in the Jiyang Depression adjacent to the Western Shandong Rise. There is a good

uplifting/subsiding coupling relationship between the rapid uplifting of the Mengshan Mountain and the
subsidence of the Jiyang Depression.

Key words: fission track; uplifting/subsiding coupling; Late Cretaceous-Cenozoic; Mengshan Mountain

x WrFSEHEE. 2010 -03 - 14
E&TH: BRAAPEEEFEHIE (40772132)
ﬂz%ﬁﬁjl\ %%u@ (1982 &E); %, Eﬁi, ﬁlﬂ(’ﬁ% éfﬁ; E-mail ; lﬂywmwys@upc. edu. cn




128

PULRFEER (B RBLEID)

% 50 &

F 20 22 60 45 AERARFRII AR J5 15 B IT 4 R
FHEI 224508, 20 {42 80 4RI LIk, Pk
B LA B AE 4 3 b 572 U B 5T R H 58

é[l—ﬂ
=

ﬁ%* ) PR 2R AR AR 00 4 5 X o e L A )
WA ﬁﬁ%I%&ﬁ%T b 7 B AR R R

¥, I BT SRR BB
RY, BRI ERIL 62 Ma FHGEBARETE, T
PRSI R THUR T 3 DR, SBE TR R
G IE M EE A I A R TE— B FE . A
Sis AT, MARGERAZINR 6
AR A ORI T T, N BRI R

116°

PEAT R A] - 3R BEH S AL, IR R R G SR
BEFHEAT S, X HSRINH T SILER LA T
R, AR N P AR S TR Ao JR BT DR Ay 38 A 5
AR TRIAESE, X5 FH 4 b B ek SR A I DA
—ERE Lo

1 o b ah R 2R

B PR TAILTTHDE R, AR LUK E BT
LR BT VRIBTEOM DT - il — oA, L%
- Wi E (2WIHR) AR, JLIGRI - e
Wiz (G7)7HE), MkER - EETE (R
2) (K1), SR T FRIERLBAS

118° E
|

N
— 370
360
L350
°00'
135°4¢
30 5 MS-5
&1 (um)
s 35°35'
b | o ‘;-f |
B 2-2 NN 2 R P&
'“ P\ NS S
N " i BNt \ 6,“ P@ 0. 4 s
3 ot ‘
i \ 2 AMi ArY Q\H
\oe S8, %4 B \ 2 %
35°30’
117 55' o
(o] ] ) ] m
] o) () [ )
15

1
Fig. 1

9 - BERRKLE, 10 - $ﬁﬁ:ﬁ%ﬁm
ZNEE; 15 - RERRIBESE; 1

B VU A 6 157 B NS 1L b X 3 R T IR R S

Simplified tectonic map of the Western Shandong Rise, geological map of the studied area and sample location

L-SBAR; 2-HiEAR; 3-BIR; 4 -FRE; 5-KEHRIWAER,; 6 - BHHE; 7- EKKA; 8

- KA

A N -ARE; 2-MARNAE; 13- FRRIERNKS; 14 - FRRREE
FHPRIBEA; 17 - RHEA; 18 -2



F2H

FEEESE . BRI M HE - BT A AT AR IR 129

ARG, ARG FRILAER. TIC 5 R2 MY
o IR A, dAER, STRERBEIERA R
HWidzh, EDiBshl)E, BVEMERAE NW-SE |1
FrEERAT, B—FR5 NW 5 EW [0 3K PEB 2,
WS W2 L - MR IEWE . B - SRR
FSE I W72 46— S T 2. MR pR Bt - R
e, W AT EER B NNW 77 [ B b, &7
ez 2 SN bR ER, WHE R BT S
A, WERETE BIE WG R, NE3EMIE, 52
RF U1 BE R B MR 25, BB AE R B, A2 EIRRAR
BRBGRESRE . SRR R I IR R U B 2 e i T
BB, BVERERITEWEB T, £ NWW [5
RN IVERT, WiFaZmME 2T SR,
. AR, WiEEshREl, BERXALKERI
FKABEERIBET, 1L bR IR A SR M0 6 ) 2 30 22 07T
Ko

FIALF LR PR, AL TARZ 117°35" -
118°20" Fndk 4 35°10" -38° 2z Ji], BV & . FH.
FEFPEG 4 B, JLFEER, HEH 75 km, HEH
1125 km®, 2R EEHEE 1150 m, HIHE L2
AL, P R A A OE, SRl ke A
HWETE SW A ZE LITE, fifh 50° ~60°, MR
T NW300° J7 i, 5 mE0A F & U6 5 8

e, ALFUOREEAREE, S UMM A R R
fiho WiE BELZEEARERR, RIGR, KP4
FAHF AR EER, HAPEFURT - PET %
YiFd., - ERPGEEGE. T EERE AL
P b H G BIRA A R RIS, M RE
TR WERHARZONA, FRAKEF. o
RIXKEZERBA, BAHENW A, B
KRB RS EZA AR D N KSR
RRTER N KA, Booi Utk R A S £24
LR AR, PAEREILIIR A S BRI
RIBEAFIERIES o SRSy 2R LA BUA
R, B RGERA. (M GPS i1y
(LB R B RRE AL, M 980 ~590 m B LT, M
VEIAIEAR, HERE6 MR, EA L ~2 kg BIFE
ab, CAVEA R TR, U RN 1,
2 R R
WA S WK A AN A, R A OD R A
W ASSCRAGBEIR AR AT 8 Zeta BRI 1K
389.4 + 19.2 I 85.4 + 4, FAAR A 45 R I
R 1o BRI ST BRI AR I ) O A P
(X') KT 5%, FRBIRE i HI0RLAR 108 4F 1% 7Y 22 51
BTG HRE, BA R FRF I, B RRL

F1 BINBERA ., 850 2R

Table 1 Apatite/zircon fission track test data of the Mengshan Mountain
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MS4 K 751 28 91.6 10.92 0. 65
7 117°56.87'S (516) (1316) (5 688) +5 (99)
W 35033.42'N 1.182 3.293 8.017 56 13.5%2.1
MS-5 K 695 28 99, 1 5.05 0. 47
F 117°56.99'S (604) (1683) (5 688) +4 (114)
B 35°33.44'N 0. 835 2. 009 7. 851 63 13.4%1.9
MS7 IR 660 28 80.5 : 5.62 +0.48
7 117°57.09'S (831) (1999) (5 688) +4 (105)
B 35°33.51'N 1.216 4.162 8. 267 47 14.0+1.8
MS-8 K 590 28 9.6 6.15 0. 59
7 117°57.47'S (576) (1972) (5 688) +3 (104)
g 35°32.76'N 170. 869 15. 034 6.195 294
Ms3 883 97.6 86.43 +0. 17
117°56.25'S (1 898) (167) (4 484) +28

1) HIHER P >S5%iF, FIRERAIMAFR; KIMER P <5% I, RAPEER, RPESARFHAEBEE.




130 FlREEER (BAPIERR)

550 &

AW T A R A8, RPAR IRl AR R R
A RR—REY, FREREET R
2, B MS -3 RERAMBER TR, P (') T
5% , ZZBH PRI B BORLAE Y B T AR 4R

BRI A AR AR Ay A VS AR (5.8 £0.8)
~ (64 +£5) Ma Z[a] (BREEAIVLEISL, Hor R
¥R lo) FRAHAELE, KB 64 ~47
Ma, 5.8 Ma P 4, %5 MS4, MS-5, MS-7 Fi
MS-8F- 24 [l FR 3¢S f2 il < B (MTL) %y 13.4 ~
14.0 wm, #RMEMRZE (SD) H1.8~2.1 pm, A
BB RKEH/NTIRERITKE (16.3 £0.9 pm),
BB, T ELETA AR 5 AR AR i s /N F
JRE - BE RS s R — K TR B A AR AR (4 2
219 Ma) "™ | dy IR LR B BT FECE AR £
JhidiB ok, Bl ESAETE (K1) SRk
PERLR TR0 ) AR T e 2 it R e
MG, FTRE—EAL TR AR,

WK 1 AR R A T T 3 B SR R T
AR B R T A T R RS M,
ARSCRAR R BHE K B - AR 2 T TE 1 B Y
boomerang AN A (E2), 64~5.8 Ma
[ FEAF I ) T R K JE AR 47 Ma £ LT —
W, BT 47 Ma [5G FIK B 14.0 £ 1.8
pm 5 64 Ma BEER K EF 13.6 1.9 um FHZE
AR, FHIIA 64 ~47 Ma H[H) J&E T [F—+HF 11,
5.8 Ma J§ T —H#it6 .

3 PR

12 FREATUSEI )7 125 7T LA BR e AR A2 70 Y R s o
fiEo BRIy 5 0 Laslett 2517 f) S8 2542 305 1 PH
FEARRY , FE— & W R FRBE TS N, SR A REALEY
715 TR s o R v SR A A ) A M R B 43
K10 $ 6 % FH B9 & Kolmogorov-Smirnov ( K-S)
R K-S SRR B 5 S i
W) ETREE, FHRA 95% + MEEERE, il
WFEEE 10 000 Yo, FIRAS# 5Pl A RL S
BAU SR RRGE o BEBUAERS R BE I ZE T35y
(EEPEM R A 25 1, S B/ME KT 0.05 i,
HErA B ERN G 95% , BOABRR A Al
B2, MAEGeH B R S/ MERTF 0.5 BF, AR B
vl {0

FRR MG R L, RIETAWEGE, FEl
MBI AR /N T 65 Ma, B, #EFFIR
HISHBOE  Be X AR IS, RN EIR (65 £20
Ma, 110 £20 °C), FfiE B B4R B H) ~ IR FEAE Y

16

(a) Rl I B4 1

154

/. m
=

i
5

¥

12 4

;

11 T T T T T T T Ty T T T
0 10 20 30 40 50 60 70

2.5
244 o (b)KEFREE-FIE
2.3
2.2
2.1
2.0
1.9 -
1.8
1.7
1.6
1.5
1.4

K ERERZE pm

0 10 20 30 40 50 60 70

B2 SLBERA R REEEN TR E( £10) -

AL (= 10) FIARIER - S5 ( = 10) EIAR
Fig. 2 Diagrams of MTL ( +10) ~FTA ( +10) (a)
and SD -FTA ( £1c0) (b)of the Mengshan Mountain

WML TR, TR A B R Bk, Bkt
LBTLUREZ, WATLAWSATE, LA Rk
HIBCRAMEEL “ T o AR AR 1230 BE
BHRAME I —LL 41T, TR TR0 R A e
PENST S BEJE SO EHTE] 20 +10 Ma FIELEE 60 20 C
TLHEIHEAT T 23R, b AL B A5 o B
o BAEREIE, PSRN KELSE (K
- SHal) MAERLLGEET R F 0.5, KD
SERETREMTTEN, B 3a BRI ARSI
PGS R R R R, HEFERE IR IK A
FRJCGHIEHR (110 £10 °C) i) 2 70 ~ 58 Ma,
VOENFEHTI T S5 5 A EAE 70 ~45 132 ~23 Ma,
BRSSP T . © MS -4 SR HEEE L
2370 Ma FFIEHEAR K, SRILFFREET, =
58 Ma #FHFaE, 2932 Ma SUBF — MR T+ (&
3a,); @ MS -5 [RHIFKL 59 Ma FFiHHE AR k



B2

FER % B TR SR LI A - B A R T A R AR I e 131

M, K259 ~45 Ma N REHRTIH B, 2927 Ma X
AR MRESAF (F 3a,); OMS -7 FEBIKIS
K& 67 Ma BEAR G, TFIGTREIGT, 67 ~49
Ma P48 T BE, K2 290Ma LA —YCH R
Ft (K 3a,); @MS -8 BB 5 1A P Bk
B, —WR 43 MaZEh, 5H—IKE 24 Ma £y
(F3a,), Bk b, WERIAHTFEUFES, 510A
e T IR T, AR RE R T MR E
70 ~43 Ma, 55 37 32 ~20 Ma,

B A P RS AR B R AR A
BB Ao BRIBRITN NBAFRI R, B

at)MS-4
20 | (a1)

40
60
80
100

120 | [
140 _ oEE REE RN
100 80 . 60 - 40 .20 0

20 F (a2)MS-5
40 t
60
80
100 |
120 [
140

100 8 60 40 20 0

EE/C

20
40
60
80 r
100 +
120

140 — T T T
100 80 60 40

0
20

40 r
60
80 r
100
120

140 T T T T
100 80 60 40 20 0

| (a)MS-8

F A/ Ma

Fif [B]/ M a

1 B2 32 T T 5 A R 1 v B e A e T
I TASC 8 5 4 i 04230 K B AR s ik ™,
PATETFHARRE T A S 3 KB BT B B R4
BEE, B EERE R ER GRS A
SR R B H R IR, K BRI R
P75 A A B IS K BEAERSE (D 3b)
F4 7 HY R H U B B AR S A9 7E 80 ~ 57 Ma, B
J5, 70 ~40 Ma B 0 T R EN LRI & A i 1]
IHE, MS -4 fERBR T RIE— R B4 K E
7E22 Ma 764 (I 3b,),

16 | (br)MS-4

4
8 DRavEs,
| 79%6 :

R e e <
100 80 60 40 20 0 W
30
16
125
12t 20
8 T 15
. 110
4l
I 5
0 =
0

B3 SEINBERCA AR o - T Hh B (18 a 33k (5] ARl K BRI [ b #83CHR [91)

Fig.3 The AFT ¢ - T inverse modeling and track age spectrum of apatite fission track analyses of the Mengshan Mountain
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