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Q;—Quaternary; J;t—Middle Jurassic Tiaojishan Formation; J;j—Middle Jurassic Jiulongshan
Formation; J;z—Lower Jurassic Xiahuayuan Formation; Jin—Lower Jurassic Nandaling
Formation; ss—sandstone,siltstone,shale of Lower Jurassic Nandaling Formation; T3z®—Third
Member of Lower Triassic Xingshikou Formation; Tsx!—First Member of Lower Triassic
Xingshikou Formation; T;e—Middle Triassic Ermaying Formation; O;y—Lower Ordovician Yeli
Formation; -C;z—Middle Cambrian Zhangxia Formation; -€;m—Lower Cambrian Mantou
Formation; -Cjc—Lower Cambrian Changping Formation; Qbz—Xiamaling Formation of
Qingbaikou System; Jxt—Tieling Formation of Jixian System; Jxh—Hongshuizhuang Formation
of Jixian System; Jxw—Wumishan Formation of Jixian System; Ch—Changcheng System;
KLn—Longtannangou unit; KL—Longtangou unit; KJ—Jiangjiawan unit; 1—andesite; 2-—
basaltic andesite; 3—angular unconformity boundary; 4-—parallel unconformity boundary; 5—
lithologic boundary; 6—salient intrusive contact boundary; 7—normal fault; 8—fault of
uncertain nature; 9-—hornfels; (O—location of the samples taken in 1997, 4 represents sample
number in table 1, @—Ilocation of the samples for this paper, 1 represents sample number in

table 1; A—peak
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Fig. 3 Sketch showing the contact relation that
Longtangou unit salient intrude Jiangjiawan unit
of the Jiashan intrusive rocks, Chengde
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Fig. 4 Sketch showing the contact relation that

Longtannangou unit salient intrude Longtangou

unit of the Jiashan intrusive rocks, Chengde
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1—Dark mineral belt; 2—feldspar porphyritic crystal;
3—enclosure, joint; 4—alient intrude contact

boundary; 5—Longtangou unit; 6—Longtannangou unit
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Table 1 Major elements (%) of each unit from Jiashan syenite, Chengde

z % #5 | SiO; |TiO;| AL,O; | FeO [Fe;04{MnO| CaO {MgO| K;0 |Na;O|P;0s [H,0tH,0~| Los | CO, {Corg| HE GIQ—K 6

1| KJ | D260 |62.73|0.57| 16.2 |3.84(2.13(0.17(2.19| 0.3 |5.60( 5.2 [0.14]0. 48 0.1810.09( 99. 82 [0.87|5.91
2 {KJ | D272 {63.15(0.53| 16.5 |3.92(2.00(0..17(2.12| 0.2 |5.64| 5.6 |0.13[0.55 0.1110.07[100.69(0. 876. 27
3 | KJ | D277 [62.13(0. 74| 15.9 [4.06(2.54(0.18(2.51| 0.6 |5.34| 5.1 | 0.2 |0. 66 0.66(0.12(100.74(0.85(5.70
4 | KJ [YQO060/63. 09{0.37(16.36]2.21[3.48]0.14|1.96(0.31(5.99(5.57(0.12 0.16(0.71 100.50(0. 856. 65
5 | KJ [YQ061|62. 37|0.42|16.14{2. 40|3. 64|0.18]2.14|0. 415.94|5.47|0.12 0.0910. 64 99.96 10.83(6.72
6 | KJ [YQO067/61.34| 0.8 | 15.5 [3.88(3.16(0.20| 2.7 {0.62|5.27(5.47|0.10 0.05)1.02 100.11{0.79/6. 29
7 | KL [YQ063{66. 46 | 0. 38115.66(0.40(3.98(0.12|1.00{0.16|5.64|5.32(0.12 0.06(1.02 100.3210.94|5.12
8 KL [YQ066/65.19]0.35(15.49(1.82| 2.7 [0.12(1.66/0.53(5.59|5.56|0. 09 0.11|0.96 100. 88(0. 8515. 60
9 |KL | D262 |64.83|0.51| 15.9 {3.01|1.64|0.12{1.84| 0.3 |5.35] 4.9 |o0. 12 (0. 30 0.730.07( 99.62 [0.93|4. 81
10| KL | D276 {63.62(0. 75| 16.0 |3.56(1.52(0.13|2.41} 0.7 |5. 10| 5. 310.21}0.68 0.73(0.05(100.700. 86 (5. 25
11|KL | D273 (66.25(0.44| 16.1 |1.92(2.42]0.11]1.13| 0.1 |5. 66 4.6 |0.09(0.59 0.3310.03] 99.77 |0.98(4.53
12 KLn| D261 [65.85(0. 70| 15.4 [3.00(1.45(0.11(2.14/ 0.7 |5. 181 5.4 [0.19]0. 44 0.07|0.03[100.70{0. 84 |4. 90
13{KLn| D275 |64.77[0.55] 16.1 [2.72]2.37]0.12(1. 42| 0. 2 5.52| 4.8 (0.14]0. 36 0.3310.14| 99.54 |0.99!4. 89
14 [KLn{YQO65(65. 82 (0. 74 (15. 02 (2.19(2. 98(0.12(2.18/0. 72|4. 95|5. 00| 0. 11 0.07]0.41 100. 31(0.85(4. 34

HJFS 4~8 M 14 BB 2%, 1997 34 i o o R 22 % 0 30 90 S0 3R 42 B ZE BV 50 B LA 1 0 X399 48 90 0 0 W8

65.48%, K,O + Na,O=9.95%~ 10.5%, ¥ ¥  Z[H., R EEM®S (& 5), S0, 5§ MgO. TiO,.
10.28% AP B BN F 4.34~4. 90, WEHEH  CaO.Na,0,FeO,Fe,0; 2 i #H%, i 5 ALO, M H
(AKDEZE W TF 0.85~0.98; ZHH &K KO> HEREHRNEE . RHEREFTERSR. &
Na,O, Na,0/K,0=0.81~1.04, L7 0.92~0.99  K,0—Na,O E# (Collins et al. ,1982; W) F =4

®2 FABRLUEREEEIRI(g/ORHER

Table 2 Rare earth elements compositions (ug/g) of each unit from Jiashan syenite, Chengde

FE BT =23 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
1 KJ D260 53 92 12.3 | 45.8 8.6 1. 85 7.7 1.21 6.3 1.29 3.2 0. 60 3.4 0. 61
2 KJ D272 68 120 15.5 | 57.6 | 10.6 | 2.18 9.2 1. 48 7.5 1.51 3.9 0.70 4.0 0. 68
3 KJ D277 72 140 17.3 1 65.3 | 12.2 | 2.47 | 10.8 | 1.74 8.8 1. 88 4.7 0. 81 4.7 0.75
4 KJ | P50XT27 | 67.9 |114.7|11.95|50.98| 8.57 | 1.97 | 8.55 | 1.31 | 6.88 | 1.45 | 4.07 | 0.57 3.7 0. 49
5 KL | D262 108 185 21.4 | 73.1 [ 12.5 | 1.72 | 11.1 | 1.77 9.5 1. 97 5.5 1. 00 5.7 0.95
6 KL D276 73 134 15.4 | 55.8 9.8 2.03 8.8 1.41 7.3 1.53 4.1 0.71 4.1 0. 67
7 KL D273 115 175 23.8 | 83.4 | 14.0 | 1.55 12 1.88 9.6 1. 96 5412 0.91 5.2 0. 88
8 KL | P50XT11 [ 75.19| 138 |15.45|67.02| 12.2 | 2.18 | 11.2 2.0 [10.12| 2.11 | 5.78 | 0.76 | 4.85 | 0.81
9 | KLn D261 96 148 19.5 67 11.3 | 1.68 | 10.0 | 1.63 8.5 1.79 4.9 0. 88 4.9 0. 80
10 | KLn D275 78 142 16.7 | 59.4 1 10.8 | 1.87 9.3 1. 49 8.0 1.71 4.4 0. 81 4.5 0.75
11 | KLn | P50XT21 | 94.43]158.4|15.6162.15(10.01| 1.51 | 9.52 | 1.73 | 8.16 | 1.77 | 5.06 | 0.70 4.51 | 0.63

FS Bx| #®5 LREE HREE LREE/HREE SREE (La/Sm)n (La/Yb)n SEu
1 K] D260 213.6 24. 31 ) 8.78 237.9 3. 88 10. 51 0. 68
2 KJ D272 273. 88 28.97 9. 45 302. 85 4,04 11.46 0. 66
3 KJ D277 309. 27 34.18 9. 05 343. 45 3.71 10. 33 0. 64
4 K] | P50XT27 256. 07 27.02 9.48 283.09 4.99 12. 37 0.70
5 KL D262 401.7 37.49 10.72 439. 2 5.44 12.78 0. 44
6 KL D276 290. 03 28.62 10.13 318. 65 4. 69 12 0. 66
/] KL D273 412. 8 37. 63 10. 97 450. 4 5.17 14.91 0. 36
8 KL | P50XTI11 310. 04 37.63 8.24 347. 67 3. 88 10. 54 0.56
9 | KLn D261 343. 48 33.4 10. 28 376. 88 5. 34 13.21 0. 47
10 | KLn D275 308. 77 30. 96 9. 97 339.73 4.54 11. 69 0. 56
11 { KLn | P50XT21 342.11 32.08 10. 66 374.19 5.94 14. 10 0.47

E - FF o B A A S R B S ER ) T b R AL Bh 2 B ST R S B F R 8k (ICP-MS) 4447 .
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Fig. 6 Chondrite-normalized REE patterns of the
Jiashan syenite, Chengde
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Fig. 7 Primitive mantle-normalized trace element
spidergrams for Jiashan syenite, Chengde
(after Sun et al. , 1989)
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Table 3 Trace elements(ug/g) of the Jiashan syenite, Chengde

FES|®%GC|#E| St |Rb | Ba |Th| U | Cr |Ta|[Nb| Zr |Hf |Cu|Pb|Zn|[Mo| V | Ni| Y | Co| Ga | Sc
1 | KJ |D260| 72 | 102 | 533 | 6.3 |1.22| 5.0 |3.63|54.2 353 |11.2| 6.5 | 8.5 | 120 [2.71(19.9] 5.6 |31.5] 1.6 |30.2] 6.4
2 | KJ |D272| 83 | 108 | 537 | 7.0 |1.48] 5.3 |4.24|64.5{ 295 | 9.7 | 6.7 [10.7| 117 |2.95|16.3| 7.9 137.5| 1.8 |30.7| 6.9
3 | KJ |D277| 112 | 102 | 555 | 7.4 |1.52| 5.0 [4.93(77.5| 493 [15.8| 9.5 [12.8| 127 [3.22]25.3]| 6.6 |45.6]3.9| 30 | 8.7
4 | KL |D262| 148 | 170 | 563 |20.34.88| 5.0 |7.52|97.9| 701 |25.8] 5.3 [13.8| 107 |4.17]24.0] 5.9 |51.1} 2.1 |29. 8] 4.6
5 | KL |D276| 214 | 136 | 855 [10.0|2.59( 6.2 |4.58|65.9| 502 [18.4| 8.1 |15.9] 118 |3.76(26.5| 5.8 [38.5| 3.9 [27.8] 5.6
6 | KL |D273| 114 | 174 | 447 |14.8|2.11| 5.0 |6.65|97.4| 633 |21.7| 7.6 |17.8| 113 |2.93[18. 9] 6.1 |48.7| 1.7 |29. 9] 4.1
7 |KLn|D261| 180 | 178 | 647 |18.0(3.53| 5.0 |6.60|89.5| 537 |14.3] 9.5 |24.2| 100 |4.01(29.3]| 5.7 |46.4| 4.8 |25.7| 6.0
8 |KLn|D275| 167 | 149 | 631 }10.9(1.70} 5.0 |5.31(80.2| 585 {21.9| 5.7 [13.3] 98 {1.93|8.9| 2.9 (41.5]| 2.6 |28.6| 4.6

T AR G o R R 2 B L BR ) T M TR A S B 2 B R T IR

ICP-MS 4177 .

Sr.Rb,Ba,Cr,Nb,Zn,V.Ni,Ga TTE R XRF 44, K T E R B
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Fig.8 Zr,Nb,Ce and Y—10°XGa/Al diagrams of Jiashan syenite, Chengde

(after Whalen et al. ,1987)
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Fig. 9 Yb vs. Ta diagram for Jiashan syenite, v
Chengde (after Pearce et al. ,1984) .
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Fig. 10 SiO,—Lg[Ca/(K,0+Na,0)] diagram for
Jiashan syenite, Chengde (after Brown,1982)
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Fig. 11 Diagram R;—R; multiple cations for Jiashan
syenite, Chengde (after Batchelor et al. , 1985)
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Fig. 12 Nb—Y—Ce discriminant diagram of Jiashan
syenite,Chengde (after Eby et al. ,1990)
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The Jiashan Syenite in Northern Hebei: an Early Record of Lithospheric

Thinning in the Yanshan Intracontinental Orogenic Belt
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Abstract

The Early Cretaceous Jiashan syenite is located in a typical crustal thickening region, where the Late
Jurassic Chengde thrust sheet was reported in the eastern segment of the Yanshan intracontinental orogenic
belt. In accordance with their intruding order in time from earlier to later, the syenite can be divided into three
units, the Jiangjiawan, Longtangou and Longtannangou units. Geochemically the Jiashan syenite is rich in Si,
alkali, Fe, REE, Th, Ca, Nb, Zr and Hf, poor in Mg, Ba, Sr and Ti, and depleted in transitional elements
such as Cr, Co, Ni, and V, with a high Ga/Al ratio. Its Ce/Pb ratio ranges from 6. 12 to 13. 41 and it is
enriched in light REE (LREE) with a moderate Eu depletion. The Jiashan syenite, a post-orogenic intrusive,
can be considered as an A-type granite, emplaced during a mantle uplifting in lithospheric extension, which
suggests that the regional compressional shortening and crustal thickening ended and the lithospheric extension
was prevailing. Therefore, the petrology and geochemistry of the Jiashan syenite document a lithospheric

thinning in North China, which started in the Early Cretaceous.

Key words: syenite; geochemistry; tectonic implication; lithosphere thinning, Jiashan, Hebei Province
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