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Fig. 1 Simplified geological map of the Luxi Block
T—F X 52— Wi B X 53— IEWT 2 s 4B M W2 56— R 4R 6—RE A T— ST IX.
1—Erosion area;2—rift area;3—normal fault;4—strike slip fault;5—coast line; 6—sample;7— study area
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Fy—Fengxian-Peixian fault; F;—Nishan fault; F, —Ganlin fault; F3

Wensi fault; F,—Mengshan fault; Fs—Xintai-Duozhuang fault;

Fs—Taishan-Tongyedian fault; F;—Qihe-Guangrao fault; Fs—Lankao-Liaocheng fault; Fg—Wenzu fault; Fj;—Cicun fault;

F11—Shangwujing fault; SS—Sishui sag; PY—Pingyi sag; DX-—Dawenkou-xintai sag; TL—Taian-Laiwu sag
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Fig. 2 Outcrop characteristics of the NW trending fault of Luxi Block
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(a)—Profile of Nishan Fault; (b)—Nishan Fault, Tianhuang country; (c¢) —Profile of Ganlin Fault; (d)—Ganlin fault, Fenghuang shan; (e)—

Profile of Wensi Fault; (f)—Wensi Fault, Quanlin country; (g)—Profile of Mengshan Fault; (h)—Mengshan Fault, Shangye country; (i)—

Profile of Xintai-Duozhuang Fault in Yushan; (j)—Xintai-Duozhuang Fault,west huangtushan; (k) —Profile of Tongyedian Fault in Pengshan;

(D—Tongyedian Fault,Pengshan
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Table 1 Apatite fission track data of the NW trending faults in the Luxi Block
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Fig. 4 Apatite /Zircon fission track radial plot and best-fit peak ages of the NW trending faults which did not control the basin
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Decomposedfission track age of different age groups after method of Brandon(1996) , the left is the single grain age radial plot, the

strai ine represents the peak age; the right figure shows the single grain age distribution histogram, the
ght 1 I ts the peak age; the right fig I th gle g ge distribution histog tt

dotted line represents the single-grain age histogram fit curve, and the solid line represents the fitting curve for each peak age
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Fig. 5 Apatite/Zircon fission track radial plot and best-fit peaks age of the NW trending basin-controlled faults
B Brandon (1996 X AN [F] £ i AN [7] 4 % 20 4 fifp 205 2R « 22 161l B0 JORLAF 1 6 35 1 AR AR RIS (B AR 12 5
A Pl g B TORL AT I 43 A 5 [ i AR e B BORL AT 8 B 7 R 005 M 4k S R R AN IR (B AF R 100 4 il 42

Decomposedfission track age of different age groups after method of Brandon(1996) , the left is the single grain age radial plot, the

straight line represents the peak age; the right figure shows the single grain age distribution histogram, the

dotted line represents the single-grain age histogram fit curve, and the solid line represents the fitting curve for each peak age
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Fig. 6
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x3 BMRAKEFRIEZEBTHRAETH(MEZRILE1)
Table 3 Cooling events related to the apatite fission track length age spectra (fault name see Fig. 1)
W7 J2 2 1 . Y HR 3 R 1 I SIE L A RHIFA 3 R 4 BHIFES R 6
TR " AR (Ma) (Ma) (Ma) (Ma) (Ma) (Ma) (Ma)
N4 73+7 67 54
FHS 6445 52
F1 TH1 734+5 50 13
S XS1 7346 66
2 N1 67+5 62 52 13
Eo LQ5 6744 64 29
Wi 76 6645 64 45 25 7
J= XJ3 5744 53 7
F2
74 5644 54 5
77 63+4 49 25
XJ4 63+5 47 22
F3 HCS-1 81+6 40
» 4 FC-2 61+6 60 27
/I CM-1 757 70 13
ﬁ?; F5 XDS-1 59+5 57 19
g ZPW-4 5644 52 34
F6 KJZ-1 49+3 45 26
XY-4 4743 18

o) AU RS LA . OE T2 B — BRI AR B i 2
43Ma Zif 45 TR ZH 4 (B 2) MR BCH (B d)
HFBUIRA.

2y 40Ma Iy KPP AR AR v 75 1) 1 NNW 5% i)
NWW , {ff ofi 38 B [ 2 55mm/a. 54> 5 I Sy fif J )
& (Maruyama et al. , 1997), 85 Wr 244 5 S A
17781 7% 3 (Han Wengong et al. , 2005; Li Li et
al. ,2009), 52 NW-SE [a] {ifi &, & PG b e NW i [i]
W 22 B A F 1 2l BB R AR IS IR SE T — A
% NE & 7] 812 & & 5200, 2% 10— 516 65 B2 4 a
AR AR R 36 ~ 34Ma W [A]A7 75 7% H 36 T, 2 16l
TR A BB
6.5 FmiE4d

2y 23Ma Z J5 » 6 V4 M PR fR P 4R (L Li
et al. ,2006, 2007;Li Li et al. , 2013), W12 Z ¥4
T BUAEAR IR A I AR B4R 7R 1Y 23Ma Sk 1
X I TG A Je i H BRI R R s
13Ma fil 7~5Ma(3 3) IR & ENH6 THF 1F

T otie

B R K NW S Jm) ) 4 87 904 2 7E & 74 2k
& F (Wang Xinshe et al. ,2005), i L& A 77
TE . BIPEBY DI & — W5 o W2 A 1 2
S I B T b ot 2 R AR 2 A 2 184 Ma i
NW E [ Wr 2 15 3h 4 T JE L B J2 A0 Bk W7 2 AH B
fR 2 H 0 St B AR AR A I A (AR T R 2,

R KR T 2l AC 3R B A R 3R 58 (Yan
Guohan et al. ,1989) , 5 LA I o v $iL 3 5 A7 J it &
TRl T 1) T iy o B 48 b e iz 30 BB IR AT B T I T L PR
Gt Lan et al. (2012) W 345k — W Ai . D)) i
VS e b R T B A R R T B S — T )R
Z TR R A 7] NWW 5[] b 42 db ik 2
B R O RGE AR XA Y R A i R D 1 e
M R 5k BR A B 7 Al b 2 G G 04 g 4RF o T 4 T AR
JEMR B2 T (Li Li et al. » 2009), bR Wik AR e %
A A FP AR AR SO0 4 Bl O e Ll £ L AR AT RE S T AR
AU s L AR AL A v A T R B R . ok A
O ER AL 2 B WF 50 SR X —HEIR . WESEIN g, 220~
130 Ma 47 M B 114 [iti 72 I v s A2 b Al e o A Pl
8 A TP B A M, 328 130~ 110 Ma M [] 7y K
S Al R AT e 3 S A ) U ) 5 )
PRI S B 28 AR S T 04 X A )
7 EM2 % (Lan et al. , 2011), b iRAEM: 5% 1E 3h
FE B BUAE T R o 1 T A Rl A R U 1 o A AR
[ ATE 0BT E SIS

A —AMEAF G B AL 2 G T = B 4L A
Ja o A BB W OF SR LR R — AR B
(Zhang Zengqi et al. ,2011) ,fHMR G AR, =
S 19 R 0 11 N w7 e S - | AP 2
AT I B (=N L/ /N N S s R B )
Cicatricosisporites ) Schizaeoisporites IR A& TF =
&4 v H B (The forthinstitute of the geological
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and mineral exploration of Shandong Province,
2003), PG, ZHHMRIHT — kP 5. H%,
F e 4 (Wang Xiangi et al. , 1985) FYAF I8 5l & 1%
i, HT=GHZ E R (K L), HitE
VU HOARAEAE F AR D 58, X B L4385 30 ) I AE AL
L 30 AR S e A AR T T DX sl R S B B (Zha
Guang et al., 2008), & & & A B I Il Z ¥
(Morency, et al. , 2002), &£ BYFIU/E HAEHE MY
RS 25 S BOAS W] DX [] B A A 8 R b A2 B
(Chalot-Prata et al. , 2000), &7 NW 5 [a b )2 1]
AE PR F 090 2 00 9 B T Sy IE 8T )2 5 33X b PR AR
PR T B4 0 2 5 P L 3 e il 8 4 AT PR
(Kay et al. , 1993), T3 B bR B GE k2% . TMAE
Ao b v 1 3E AR T R L b 2 A Dy ST i B Al L B AR
T EFFIR T & (Charles et al. , 2011; Zhang
Bilong et al. ,2011), UL, B0k 2 {0l A 2 A2t 5
$LE B IR 9 T 45 (Zhu Guang et al. ,2008), 3 H 1]
il i1 g AL Zk il 1) G PRI (LD Li et al. ,2015),
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TR L LRI .

(3) 45 2 W7 2% 1% 2y Isf ] . L 45 R L 428 4 7 2
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Characteristics of NW-Trending Faults and Evidence of
Fission Track in the Luxi Block
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Abstract

Unlike the North China Craton, the eastern part of which commonly contains NE-trending faults, the
Luxi Block hosts one group of well-developed N'W-trending faults with obvious geological features,
including non-basin-controlled faults and basin-controlled faults. The former is located in the south end of
the Luxi Block, with relatively large dipping, and cuts through the Paleozoic and underlying strata.
Ductile shear zone occurs in the lower Archaean footwall, with faulting fragments indicating multiple
activities. The latter located in the north of the non-basin-controlled faults, except the Mengshan fault,
has underdeveloped ductile shearing zone and relatively flat dip, which controls the sedimentation since the
Mesozoic. Apatite/zircon fission track analysis show that there existed some differences in activity of the
NW-trending faults. The apparent ages of apatite fission track for the samples from hanging wall and
footwall are 67 5Ma and 35+ 2Ma, respectively, and the track histogram shows that the samples were
not subject to thermal disturbances during the cooling process. The activity time of the faults is restrained
using the average track length-age (or banana diagram), single grain peak age, track age spectrum pattern
and thermal history inversion simulation. The results show that the non-basin-controlled faults might start
activity in the Early Jurassic of about 184Ma, and continued to be active in the Late Cretaceous 80~75Ma
and the Cenozoic ca. 61Ma and 51~43Ma, and might cease after 43Ma. The basin-controlled faults started
active relatively late, probably in Early Cretaceous ca. 141Ma, Late Cretaceous 80~75Ma, and was active
in about 61Ma, 49~42Ma and 36~32Ma during the Cenozoic period. In general, the NW-trending faults
developed chronologically from south to north. The non-basin-controlled faults were active early but ceased
early; while the basin-controlled faults were active late but ceased later and controlled northward
development of the depression. Changing of regional tectonic stress field and strike-slipping of the Tan-Lu
fault zone since the Mesozoic was the fundamental causes for the evolution divergence of two types of NW
faults. Deep part of the faults was controlled by continent-content collision of North China and Yangtze
plates in the Late Triassic, as well as direction and speed change of paleo-Pacific plate subduction. The
Indosinian transition from compression to extension, coupled with the sinistral strike-slipping of the Tanlu
fault zone, gave the top priority to the development of NW-trending faults near the southern margin of the
North China Craton. Because the large dip angle failed to control the development of the basin, the faults
extended relatively toward north end, forming basin-controlled faults. After extension in the Early
Cretaceous (ca. 141Ma), the faults finally gradually took a shape at end of Late Cretaceous (ca. 80~
75Ma) and in the Cenozoic. The generally northward migration of the NW-trending faults suggests that
destruction of the North China Craton may initiate in the Early Jurassic or Late Jurassic and delaminated

gradually from south to north.

Key words: NW-trending faults; evolution; fission track; Meso-Cenozoic; Luxi Block



