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Abstract; Late Paleozoic-early Mesozoic magmatic rocks are widespread along the northern margin of the
North China Block and constitute an east-west belt that is about one thousand kilometers long. As a part of
the late Paleozoic-early Mesozoic magmatic belt, the distribution of the Devonian magmatic rocks is not

common as that of the Carboniferous-Permian magmatic rocks. However, in recent years, more and more
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Devonian magmatic rocks have been identified and their geological background and tectonic implications
have been much more attractive than before. Our research in combined with previously published results
indicate that the Devonian magantism along the northern North China Block occurred mainly during 400 ~
360 Ma. Among them the Devonian alkaline intrusive rocks and mafic-ultramafic intrusive rocks are
distributed along the northern North China Block from Guyang to Chifeng areas and their emplacement
occurred mainly during 400 ~380 Ma. The Devonian volcanic rocks are mainly distributed in Chifeng area
in the eastern part of the northern North China Block and their eruption occurred during two peaks at
400 Ma and 360 Ma, respectively. The Devonian intrusive rocks consist mainly of monzonite, syenite and
alkaline granite with minor monzodiorite and mafic-ultramafic rocks. The Devonian volcanic rocks are
composed mainly of metamorphic rhyolitic rocks and metamorphic basaltic andesite, metabasalt
( plagioclase amphibolite) and exhibit characteristics of bimodal volcanic rocks. Rock association, weak
deformation fabrics, and geochemical and isotopic characteristics of the Devonian magmatic rocks, as well
as the tectonic evolution history suggest that formation of the Devonian magmatic rocks in the northern
North China Block is related to post-collisional extension after arc-continental collision between the
Bainaimiao arc and the northern North China Craton during the latest Silurian. The Devonian magmatic
rocks identified from the northern North China Block in recent years are of great significance to better
understand the continental crustal growth of the northern margin of North China Block during late
Paleozoic period and timing for final closure of the Paleo-Asian ocean.

arc-continental collision; extension-

Key words: Devonian; northern margin of the North China Block;

related magmatism; continental crustal growth
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Fig. 1  Geological sketch map showing distribution of the Devonian magmatic rocks in the northern margin of the

North China Block ( Modified after reference [ 18] )
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Fig. 2 Histogram of zircon U-Pb ages of the Devonian

intrusive rocks in the northern margin of the North China Block
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F1 EMRIZREALERSER U-Pb ERICER

Table 1  Summary of zircon U-Pb ages of the Devonian magmatic rocks in the northern margin of the North China Block

FE 5 4 B 7 7= i i EE/ Ma HUREWARES B A o IR

BA

07169-1 40°56'17" 110°32'54" EES30] KA 39543 LA-ICP-MS [19]
16240-1 40°56'47" 110°32'48" EE0] Ak 402+2 LA-ICP-MS [19]
16243-1 40°55'55" 110°34'47" EE S0 RS 4022 LA-ICP-MS [19]
16245-1 40°55'44" 110°34'46" EE S0 —RAER A 399+3 LA-ICP-MS [19]
P17JD1-7 — — [=E a0 MAINIERK S 390+5 TIMS [20]
N741 41°01'34" 110°31'05" P T FINIE K 3997 SHRIMP [20]
08587-1 41°02'35" 110°25'17" RN Fi N TF K- 2 396+2 LA-ICP-MS [19]
INO7-19 — — =iE AWIEK S 409+2 LA-ICP-MS [21]
IN08-01 — — ESPI: R0 WA IE KA 408+4 LA-ICP-MS [21]
07052-1 41°3323" 112°53'30" =iEW WA IEK % 401+2 LA-ICP-MS [19]
16206-1 41°32'59" 112°57'42" = e 4011 LA-ICP-MS [19]
16206-2 41°32'59" 112°57'42" =il W A 399+1 LA-ICP-MS [19]
16206-3 41°32'59" 112°57'42" =il WA A 398+2 LA-ICP-MS [19]
NM96 — — 52255k LYK A 382+4 SHRIMP [22]
07053-1 41°35'49" 113°08'18" 1324 14 3k kA 3812 LA-ICP-MS [19]
16200-1 41°35'33" 113°10'28" 22 A 5K —kH 379+1 LA-ICP-MS [19]
16200-2 41°35'33" 113°10'28" 13,2504 5k WK 377=1 LA-ICP-MS [19]
16200-3 41°35'33" 113°10'28" 132 141k WA 3815 LA-ICP-MS [19]
DP-4 — — IK R —KA 390+6 SHRIMP [23]
HG-1 — — KR 1A ERKA 386+7 SHRIMP [23]
H-1 — — LI RS 3965 SHRIMP [26]
D485 41°10'17" 117°15'58" 2147 for WA A 393+4 LA-ICP-MS [25]
D486 41°10'13" 117°15'52" FAR SR TA WEAT A 381+7 SHRIMP [25]
D488 41°10'03" 117°16'11" FAVER 1A WA 388+2 LA-ICP-MS [25]
D500 41°08'18" 117°38'15" TE Fi1 I 395+11 SHRIMP [25]
D496-1 41°09'17" 117°43'02" TrE WU S 4 4 39245 SHRIMP [25]
XT24-1 41°13'32" 117°46'24" I F £ N 382+10 LA-ICP-MS [27]
XT24-2 41°13'44" 117°46'25" o F HRHE A S 399+4 LA-ICP-MS [27]
D055-1 41°12'09" 117°48'04" il ZKRNKA 3905 SHRIMP [24]
2006MHS — — il IERAE XA 3874 SHRIMP [28]
15054-1 42°18'03" 118°58'25" anill IEKAE A 388+3 LA-ICP-MS [19]
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BN101 42°24'53" 119°06'43" X 58 111 A AE b B 377+2 LA-ICP-MS [29]
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06C205 — — 7 N iAE 3763 LA-ICP-MS [30]
B14 — — SR ER AL A 3736 SIMS [31]
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Kl

YSHO4-1 — — AT it ST K 404+1 LA-ICP-MS [33]
07D013-1 42°34'09" 119°41'53" e LB 1 T BT R 366+2 LA-ICP-MS [38]
07D014-1 42°34'13" 119°42'02" R S AE 1L BT K 36422 LA-ICP-MS [38]
P, TW3 42°10'30" 121°20'40" B 75 [ B 360+1 LA-ICP-MS [39]
P,TW1 42°15'30" 121°23'40" W 5 T B 3591 LA-ICP-MS [39]
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Fig. 3 Nd isotopic compositions of the Devonian magmatic
rocks in the northern margin of the North China Block (Data
are from references [ 19~20, 21~22, 24~25, 40~41, 43] )
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Table 2 Summary of Sr-Nd isotopes of the Devonian magmatic rocks in the northern margin of the North China Block
e AR i/ Ma (87Sr/8651'). exg (T) Tpy (Ga) Bds K IR

SE 0]
07169-1 kA 395 0. 705094 -18.9 2.42 [19]
= FA
N0741 F N IF K 399 0. 706067 -14.4 2.08 [20]
NO741-1 1IN TF K- 2+ 399 0. 706208 -14.9 2.15 [20]
08586-1 kKA 396 0. 705530 -14.3 2.15 [19]
08587-1 F IR IE K 396 0. 705592 -14. 4 2.12 [19]
=il
INO7-3 ALK A 409 0.705473 -16.2 2.05 [21]
INO7-8 —KH 409 0.706155 -12.9 2.75 [21]
INO7-9 —kKH 409 0. 707445 -12.7 2.40 [21]
JNO7-18 AREERA 409 0.705391 -16.1 2.69 [21]
JNO7-19 AEERA 409 0.705261 -16.9 3.18 [21]
JN07-23 M IE KA 409 0.706142 -15.1 2.14 [21]
JNO7-25 WA IER A 409 0. 706267 -15.1 2.12 [21]
IN07-52 WA IE KA 409 0.706979 -17.5 2.30 [21]
JNO07-53 Wi IE KA 409 0. 707056 -17.9 2.27 [21]
07049-1 WA IERK A 401 0. 706906 -17.7 2.27 [19]
07051-1 A IER A 401 0. 706237 -15.3 2.18 [19]
07052-1 WA T K 401 0. 706728 -16.9 2.21 [19]
16206-1 —KH 401 0.707733 -9.3 1.36 [19]
16206-2 MR A 399 0.707848 -10.6 1.70 [19]
16206-3 WEAT 398 0.707888 -10.6 1.94 [19]
L2253k
NM98 HE K 382 0.707623 -12.1 1.84 [22]
NM99 A KA 382 0. 708084 -12.8 2.08 [22]
NM101-2 FETK S 382 0. 707680 -12.3 1.90 [22]
07053-1 kA 381 0.707713 -11.8 2.06 [19]
16200-1 —kKH 379 0. 707664 -10.7 1.93 [19]
16200-2 MR 377 0.707517 -10.5 1.96 [19]
16200-3 WA 381 0.707717 -10.6 1.97 [19]
16201-1 AWK 381 0.707788 -12.2 2.01 [19]
16201-2 MK A 381 0.707803 -10.9 1.92 [19]
16201-3 WEAT 381 0.707916 -11.8 2.21 [19]
TR
115 NI A 390 0.705185 -6.2 1.62 [40]
114 [ERENIN o 390 0. 704890 -7.3 1.80 [40]
106 [ERENe ey 390 0. 705450 -17.0 2.02 [40]
T18 R IEK A 390 0.705171 -9.3 2.10 [40]
T19 REIE KA 390 0. 705204 -9.2 1.98 [40]
N45 REIERSE 390 0.705076 -9.5 1.86 [40]
N69 WO ER S 390 0. 705274 -9.1 1.72 [40]
N44 RIS 390 0.705186 -10.7 2.62 [40]
N27 WO IEK A 390 0.705158 -9.0 2.62 [40]
N43 ROELKS 390 0. 704944 -10.3 3.00 [40]
N46 WA ERK S 390 0. 704860 -11.8 2.91 [40]
80-1 REER S 390 0. 705003 -10.6 2.26 [40]
84 RO ER A 390 0. 705204 -10.9 1.65 [40]
80-2 1 1 390 0. 704179 -13.2 2.55 [40]
81 1 390 0.702233 -12.3 1.92 [40]
82 1 390 0.702722 -13.1 2.03 [40]
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gk2
FE AR 1Y/ Ma (Ysr/%8r), ena (T) Tpy (Ga) eI S
PRl
D055-1 TRINEKS 390 0. 704885 -7.5 1.79 [24]
D058-1 ZRKINKE 390 0.705053 -9.5 1.88 [24]
Py
CG11 ERAER A 376 0.709981 -21.2 2.16 [41]
CG12 ERKAERA 376 0.710974 -21.3 2.87 [41]
CG13 ERKAE A 376 0.707791 -20.9 2.45 [41]
CGl14 ERKAE KA 376 0.710357 -21.2 2.26 [41]
CG31 TRIEKA 376 0. 708566 -19.2 2. 11 [41]
CG32 ZRAEK A 376 0. 708364 -19.0 2.13 [41]
CG33 —K A A 376 0. 708516 -18.9 2.05 [41]
CG34 KA A 376 0. 708625 -19.1 2.05 [41]
0 | R4 A F TANE (= 7 I N U411 @ 7S
D485 WA 395 0. 704672 -2.7 1.23 [25]
D486 IR 395 0. 704687 -1.5 1.37 [25]
D488 Wi 395 0. 704758 -3.4 1.39 [25]
D492 WA N A 395 0.704787 -4.6 1.96 [25]
D493-1 S A 395 0. 704735 -6.3 1.55 [25]
D494 1IN 395 0. 707056 -15.5 2.84 [25]
D496-1 SR B A 395 0. 704922 -5.8 2.51 [25]
D497 WA 395 0.704915 -6.3 2.33 [25]
D500 JEINES 395 0. 704983 -10.0 3. 60 [25]
Wik
P,Gs3 X 360 0.707748 0.5 0.99 [43]
P,Gs12 Tk 360 0. 705100 1.6 1.09 [43]
P,Gs23-2 Tk 360 0.705975 4.9 0.94 [43]
P,TW1 wars 360 0.739739 -1.8 1.15 [43]
P,TW2 &= 360 0. 725408 -1.6 1. 14 [43]
P,TW11 ik &= 360 0. 714061 -1.5 1.13 [43]
P,TW14 FiLr 360 0. 714535 1.6 0.91 [43]
P, Gs34 iR €S 360 0. 713906 2.5 0. 84 [43]

Pe—l RS B ey (T) fH(-11.8~-10.5)
MEZR Nd X EFEH (T, =2.21 ~1.70 Ga),
ey (T)H (-24.4~-15.1) FZH HE X FE B
(Tpy=1.97~1.60 Ga, T,,“=2.92~2.35 Ga) (4
3. K4, F2, K3, [FARHMEYI LI H
JU kU8 7 20 8P S AR v X B M — R 1 O
FAEAC T RLE T w0 P A
RV AR ES ey (T) Key (T) {HA
FEFE A K, (H v 55 5 Pk — 8 R o 3k W) s
i —SE g M A 7R 42 Sr-Nd [R] 32 3R A 4 HE [ £z
R b5 R R S HA R Y AR L
456 ey (T) fHEEE SIO, & B AYHE A MgO & &
14 982 7 L B B T A8 Ak 3 I 3 B Be e B B
9 7R S — HRAE ", 3R W AT A EL A A R Y
PBORR, TE W o B T B SR T T O A
LR G A .

P A6 4 A AR LA Y S/ Sr ) i L (i

(0.708~0.711) ., RHALM ey, (T) {H (-20 £
i) Fley (T) fH (-44.4~-20.5) KAEHHE
1 Nd [6)f R A AE B (2.87~2.05 Ga) I Hf [H]
P BB AAER (T, =2.71~1.81 Ga, T,,“=4.12~
2.66 Ga) (K3, &4, %2, £3)!"" ) FEKhx
S A i B 3 1 Si0, (69.04~75.25%) Jf
HB A g e A, R UL 3 2R 78 5 0T A %
IR Tl 2 T s B ) E R, AR — B A
Ry o AR DX ET AL £ R e L E A AR B
TEARAE b B 25 2 A b 5 R oy 2 T M 58 e
FER A P AR R A R, A AR
XEE ey (T) {H (-17.3~-8.2) HE RHERD
Hf [ {7 2R RAEW (T, =1.74~1.35 Ga, T,,"=
2.48~1.91 Ga) (® 4, % 3), HIt Zhang 25"
PR R0 il X 2T 2T T ARG S LA R O K
A8 54 0 FIE K AR B BE A 2 B AR I e A e s B
WAL PE ST B A5 G, AR AR AL s e R
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Table 3 Summary of Hf isotopes of the Devonian magmatic rocks in the northern margin of the North China Block

(=R HAH iy (Ma) ey (T) Tpy (Ga) Tr)\lC (Ga) e A IR

K
07169-1 K 395 -34.1~-24.8 2.34~2.00 3.52~2.94 [19]
16240-1 Y Ak 402 -34.1~-12.0 2.34~1.54 3.52~2.16 [19]
16243-1 ZRAE KA 402 -26.8~-13.0 2.12~1.59 3.07~2.21 [19]
16245-1 ZRAE KA 399 -25.0~-14.6 2.03~1.62 2.96~2.31 [19]
[HEXE]
08587-1 £ INIE K 2 396 -20.5~-17.5 1.81~1.71 2.68~2.53 [19]
=il
INO7-19 AP KA 409 -31.5~-26.8 2.28~2.05 3.37~3.08 [21]
JNO8-1 WEA IE K 409 -32.3~-28.1 2.27~2.11 3.42~3.16 [21]
07052-1 WA IEK A 401 -32.2~-29.1 2.27~2.16 3.40~3.24 [19]
16206-1 K 401 -21.9~-13.9 1.88~1.57 2.77~2.217 [19]
16206-2 KA 399 -24.4~-15.1 1.97~1.60 2.92~2.35 [19]
16206-3 Wi 398 -23.1~-17.2 1.92~1.69 2.84-~2.48 [19]
L2253k
NM96-1 ORETRKE 382 -23.4~-17.2 1.94~1.67 2.85~2.46 [22]
07053-1 kA 381 -22.2~-15.5 1.87~1.63 2.77~2.36 [19]
16200-1 —kKE 379 -22.1~-18.1 2.08~1.71 2.76~2.51 [19]
16200-2 WK A 377 -24.3~-17.4 1.95~1.66 2.90~2.46 [19]
16200-3 ¥era 381 -23.6~-16.0 1.93~1.64 2.86~2.40 [19]
KLl
D055-1 ZKAKSA 390 -12.0~-5.8 1.48~1.23 2.14~1.75 [24]
ZiN 31N
2006MHS B K TE ) 387 -11.5~-8.5 1.54~1.38 2.11~1.92 [28]
15054-1 IERIEN A 388 -15.6~-8.3 1.66~1.35 2.36~1.91 [19]
W LT T
15057-1 TEKAE 2 391 -17.3~-8.2 1.74~1.36 2.48~1.91 [19]
o U 2 P k)
06C205 IERIEN A 376 -44.4~-20.5 2.71~1.81 4.12~2.66 [19]
Je F )i
XT24-1 VIR 382 -13.2~-11.8 1.52~1.45 2.21~2.12 [27]
XT24-2 WEA7 399 -15.1~-9.8 1.60~1.39 2.34~2.01 [27]
A S TANS 1< 73 I N 1 31§
D485 WE£ 395 -3.8~5.5 1.18~0. 80 1.63~1.04 [25]
D486 NI S 395 0.5~1.2 1.01~0.99 1.36~1.31 [25]
D488 AT 7 395 ~4.4~-0.4 1.17~1.02 1.67~1.42 [25]
D496-1 S5 A 395 -11.5~-6.5 1.45~1.26 2.12~1.80 [25]
D500 VIR 395 -10.9~-4.1 1.47~1.23 2.08~1.65 [25]
A1
YSHO4-1 it S B K A 404 -22.0~-16.4 1.94~1.69 2.78~2.43 [33]
iG]
P, TW3 i & = 360 -1.0~5.7 1.03~0.77 1.43~1.00 [43]
P,TWI Wi 360 -1.9~5.3 1.07~0.78 1.49~1.03 [43]

Hb 72 I Rl 7 0 o 0.707) . HMIE ey, (T) fH (0.5~4.9) FI4E4E

TR HCE TN 2 12 K s BA R ey,
(T) ffi (-22.0~-16.4) FIf &MY Hf Pl B
AEJE (2.78~2.43 Ga) (K4, %3), BANEE
VR T A b T B T SR BRI R .
TR 31 0 9 2 W0 5 1 2 B AR TR B R TR
HrhZ i s B AR St/% Se W1 bA H i (0. 705 ~

() Nd B AR (1.09~0.94 Ga) (& 3, F#2),
BN 2R R T 2 S IR Y T B
SUH BRI St/ S R HUAE (0.714~0.740)
F ey, (T) {0 (-1.8~2.5) FM4ERAR Nd L
RS (1.15~0.84 Ga) DI R E M &y (T) fH
(-1.9~5.7) FI4ERRM HE B4R R (1.07~0.77 Ga)
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