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Abstract: Among the Mesozoic volcanic rocks along the southeast coast of China, Middle Jurassic
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rocks are seldom reported, yet they hold significant importance for understanding Mesozoic magmatic
activities and tectonic evolution in this region. The Shaowu basaltic andesite, exposed in the southeast of
the Jiangshao fault zone, provides an ideal opportunity for study. This paper systematically presents
petrological, zircon U — Pb geochronological, L.u — Hf isotopic, whole-rock geochemistry and Sm — Nd
isotopic analyses of the basaltic andesite, indicating an eruption age of (161.0+2.0) Ma. The isotopic
data shows that all samples are characterized by ey (¢) values ranging from —14.33 to —10.41 and low
ena (t) values between — 9.2 — — 8.4. The geochemical results shows high w (Al, O;) and w (Na, O)
contents, along with low levels of w(MgO) and w(TFe, ;) etc. The total rare earth elements (REE)
content is low, with chondrite-normalized REE patterns showing LREE enrichment and weak Eu
negative anomalies. Furthermore, large ion lithophile elements such as Rb, Ba and K are enriched,
while the high field strength elements such as Nb, Ta, Ti and P are relatively depleted. The geochemical
and petrological characteristics of the basaltic andesite imply that it originated from partial melting of a
metasomatic mantle wedge, underwent certain crystallization differentiation, and formed in an intraplate
tectonic environment. Based on previous studies on regional tectonic-magmatic activities, it is proposed
that Pacific subducted plate retreat and tearing., resulting in encroachment of mantle-derived magma and
the replacement of ancient crust-derived rocks, occurred amidst local extension within the broader
compressional background of the south-eastern coast of China during the Middle Jurassic.

Key words: Middle Jurassic; geochemical; extensional setting; basaltic andesite; southeast coast of
China
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Fig.1 Distribution of igneous rock in South China (a) and geological map of the study area (b)
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Fig.2 Outcrops and samples of the basaltic andesite in the Shaowu area
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Fig.3 Micrographs of the basaltic andesite in the Shaowu area
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Shaowu area
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Table 3 Major element contents of the basaltic andesite in the Shaowu area

FEMS SiO;  TiOs; Al;03 TFe; O3 TFeO MnO MgO CaO Na;O K,O P,0; Hks SH Mg® TFeO/MgO
FJ11-6 52.48 0.96 14.66  8.31 7.48 0.14 5.88 6.49 2.92 1.72 0.18 6.70  100.45 57 1.37
FJ11-7 50.90 1.02 15.64  8.19 7.37 0.12 6.19 5.78 3.15 1.81 0.19 7.00  99.99 58 1.29
FJ11-8 51.13  0.93 14.50  8.04 7.23 0.15 5.40 7.60 2.70 1.76 0.18 7.36 99.76 55 1.46
FJ11-9 50.80 0.92 15.11 8.54 7.68 0.13 6.59 6.32 2.40 2.20 0.17 6.82  100.00 59 1.26

E:Mg#® 7 MgO 5 (MgO+TFeO) 1943 T Lt 5 e S0 3 Bt 43 BP0 06

100 1 N
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a. JES B SCHk([35] 5 b. JES B4 SCHk[36 ],
6 EBHEMRZERWLZA w(Th)-w(Co)(a) LR ZrX0.0001/TiO,~ Nb/Y (b) El f#
Fig.6 w(Th)-w(Co) (a) and ZrX0.0001/TiO,~ Nb/Y (b) plot of the basaltic andesite in the Shaowu area
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PLBE 2 3 A R AR N B M X BRCA A A T R U A
ST AR R TR I M DO 2 K v R R
A WA 5 T8 T4 28 b X% 1 AR N
(162.3£3.7) Ma, 5KAR S A R @i VLA FHE 57 41
K E B AL 180~153 Ma, i IILL kP 42
ARG S A K B T RIC SR AN R A A

NV 7K T X 1y kLl A B AR 160 ~ 146 Ma,
Wang S5 RA3 T 1) pH b b X T B AE B 25 A B4R
161 Ma, ASCAEAZESE R M LR Ed R W], fR AR
P MR R RS 3R A DR Y 1l = A TE
] A 41 X XA A R B, T MR 2 R
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ZRZ WA P AIRE MgO | TFe, O, 5t i 73 54,
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FALY I B A5 AR DG, B oo R L4 th 2k & (I
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1000 g 1000 g
F a F b
F ® OB F ® oB
L € E-MORB i @ E-MORB
s L Il N-MORB ~ 100k I N-MORB
o O MWRMIX % it B OF O MR X %R
f: 100 3 22 1 R ji C 27 1) B
£ i g 10¢
~ o S F
g 1OF £ [
— E = 1F
2 L 2 E
I [Rb Th K Ta Ce Sr Hf Eu Tb Er Lu
1IIIIIlIIIIIIII 0.1IIIIIIIIIIIIIIIIIIAIIIII
Ba U Nb La Pb Nd Zr Sm Ti Y Yb

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

OIB. ¥ Z R4 E - MORB. &ERFEFEZLRAE;N-MORB., IEHBRFERA LR A, BRECHk[38],
E8 MEMRXEZRLUEHNKNMRAMRELTE ITERSHE (a) MEHRBIEIRELRETEHRMNE(b)

Fig.8 Chondrite-normalized REE diagrams (a) and primitive mantle-normalized spider diagrams (b) of the basaltic andesite in

the Shaowu area



850 BOMK R o RO BR B 2 O EGTIE

R4 BERERZEZUEHNRBRERBLITREARSNER

Table 4 Trace element and REE contents of the basaltic andesite in the Shaowu area

RS Li Sc \% Ni Co Cu Ga Rb Sr Y Zr Nb Cs Ba La

FJ11-6 103.99  19.90  157.40 9.62 24.84 8.24 15.82 62.17  187.92  15.79 95.93 9.49 4.72 277.11 15.08
FJ11-7 108.04  22.30  176.75 8.03 29.24 17.91 17.98 77.20  230.10 17.36  109.41  11.23 4.67 237.48 16.69
FJ11-8 98.20 20.99  163.41 8.46 27.07 16.02 16.61 76.84  279.05 16.78  103.20  10.25 4.49 328.29  15.46

FJ11-9 114.25  24.23  187.71 9.77 34.48 40.65 17.22 82.64  204.72 17.72  101.82 9.29 6.17 278.53  17.29

e Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Hf Ta

FJ11-6 31.85 4.42 17.29 3.33 0.77 2.73 0.45 2.73 0.59 1.34 0.22 1.32 0.21 2.46 0.53
FJ11-7 35.93 4.95 19.35 3.61 0.85 2.99 0.50 3.01 0.64 1.52 0.24 1.40 0.25 2.84 0.62
FJ11-8 32.98 4.56 17.93 3.53 0.90 2.88 0.51 2.93 0.63 1.45 0.23 1.34 0.23 2.71 0.58

FJ11-9 35.48 4.95 19.33 3.75 0.86 2.91 0.50 3.12 0.68 1.59 0.26 1.42 0.26 2.68 0.47

s Pb Th U 2REE LREE HREE LREE/HREE (La/Yb)x (La/Sm)y (Gd/Yb)x  Zr/Hf & Eu 0 Ce
FJ11-6  7.16 3.34 1.14 82.33 72.74 9.59 7.59 7.69 2.85 1.66 40.19 0.76 0.93
FJ11-7  6.96 3.83 1.39 91.94 81.38 10.55 7.71 8.02 2.91 1.72 38.75 0.77 0.94
FJ11-8 7.38 3.58 1.32 85.57 75.36 10.21 7.38 7.77 2.75 1.73 37.59 0.84 0.94
FJ11-9 9.11 3.82 1.08 92.40 81.66 10.74 7.60 8.21 2.90 1.65 35.85 0.77 0.91

TE Bl R 1 03 0 B 2 B A 100,

x5 BERURZRRILEES Sm-Nd FEAM

Table 5 Sm - Nd isotopic analyses for the basaltic andesite in the Shaowu area

A w(Sm)/ w (Nd) / 7 Sm/ 3Nd/ (MSNd/
i 20 exa(t)  Topu/Ma  Tpwz/Ma
I 5 106 10°6 MINd N HINd);
FJ11 -6 4.16 18.8 0.133 6 0.512 132 0.000 008 0.512 431 —8.6 1 940 1650
FJj11 -7 4.35 20.0 0.131 3 0.512 125 0.000 012 0.512 431 —8.7 1 900 1660
FJ11-8 4.06 18.2 0.135 0 0.512 104 0.000 013 0.512 431 —9.2 2020 1670
FJ11 -9 4.19 19.2 0.131 6 0.512 139 0.000 005 0.512 431 —8.4 1 890 1 640

T Tov AR UAFE I 5 T ove 0 A B BOBESUAR %

100 3000
a b
Pl Opx,0l
. 2500F
Bi CpX Ol
=
i = 2000F Opx a
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Ol H#s A1 ; Opx. R #EA ; Cpx. HAHES ; Hb. MINA Bl BaEEPL &K A,
9 BMRMRZREILAEH w(Sm)-w(Rb)(a)F 100(Fe+Mg+Mn)/Ti— 100Si/Ti(b) B &
Fig.9 w(Sm) vs. w(Rb) (a) and 100(Fe+Mg—+Mn)/Ti vs.100Si/Ti (b) diagram of the basaltic andesite in the Shaowu area
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Table 6 List of ages of the Middle Jurassic volcanic-intrusive rocks in the eastern South China block
s A HAOKHR HUREWIRES H TS 5 AERY/Ma B % 30k
1 VL A R AYERNKE S LA-ICP-MS U-Pb #i f1 i ofr 169.8+1.1 [12]
2 WL, 452% R IR LA-ICP-MS U-Pb &£ Ei AN 150.1+2.6 [62]
3 LV EX R R B LA-ICP-MS U-Pb &6 o ofr 171.7~171.0 [63]
4 VLY, f % B I BE LA-ICP-MS U-Pb %11 o1 b 171.0£3.0 [64]
5 FRAN /N ] BT K SHRIMP U - Pb # 7 i ofr 153.0+2.0 [13]
6 Wi, 5% i BE K A SHRIMP U - Pb #; f1 o ofr 177.04+1.0 [44]
7 K7L B IN S SHRIMP U - Pb # f7 i ofr 174.4~173.7 [14]
8 WL pion LSBT EE K LA-ICP-MS U-Pb %11 o1 b 176.0~169.1 [15]
9 TPE KT B B B K A SHRIMP U - Pb #; fi B 158.2~157.2 [45]
10 TLPE, R4 MECH LA-ICP-MS U-Pb %11 o5 159.4~151.6 [65]
11 e Al ZRAERE LA-ICP-MS U-Pb %6 i ofr 168.4+1.5 [47]
12 wE. a0 QRS SHRIMP U - Pb #f7 IR 162.34+3.7 [6]
13 A At L R 47 RN LA-ICP-MS U-Pb A o e 165.0~159.0 [66]
14 w0 KR/ KRG E A 0 Ar = Ar G i ife 178.0~170.0 [17]
15 A At L i A6 1 TN A BE 4 LA-TICP-MS U-Pb & fi R 161.0~158.0 [67]
16 T, 40 rake LA-ICP-MS U-Pb 411 o1 164.0~155.0 [67]
17 T A P AR AL 2 LA-ICP-MS U-Pb #if1 i ofr 187.0~130.0 [68]
18 ERCRPANGRE K AL SHRIMP U - Pb # 1 i i 170.0 [69]
19 HRE AR FRRARTE B 4 LA-ICP-MS U-Pb## AE 147.0~146.0 [70]
20 BRI 4 BB LA-ICP-MS U-Pb &g Pl 161.0~149.0 [10]
21 [LR4Y ZRAE KA A A < A LA-1ICP-MS U-Pb i f1 i 158.0~144.0 [71]
22 M RHAE R A/ KA LA-ICP-MS U-Pb &6 LR 159.1~153.6 [16]
23 Jo, WL FRAE R S LA-ICP-MS U-Pb #if1 hrff 162.4~156.3 [72]
24 Fol, Wi A LA-ICP-MS U-Pb 811 R 147.241.7 [62]
25 W, WL A B LA-ICP-MS U-Pb&ifq hrf 150.3+1.6 [73]
26 J L, WL 16 < B2 LA-ICP-MS U-Pb &6 hrff 149.14+1.1 [73]
27 4, WL BB PR AE R LA-ICP-MS U-Pb &£ ¥ 16 e i 5 150.6~144.0 [74]
28 miK, Wil LS5 B K SHRIMP/ LA - ICP - MS B 1 fe 155.0~152.0 [75]
U-Pb i JRe 3ot
29 WoKYT, 1LV A B B LA-ICP-MS U-Pb A i & 163.6~154.3 [76]
30 VKT, 1LV LB i A5 G A LA-ICP-MS U-Pb &% i 160.8~146.6 [76]
31 Kif, #iL N A SHRIMP U - Pb 454 fii e 151.8+2.8 [77]
32 Wb, v TE i A SIMS U - Pb #£1 ¥ 16 i 5 146.0~144.5 [78]
33 WL, 1L Mo BB R LA-ICP-MS U-Pb 1 fijr 152.0+2.6 [79]
34 RYl, VTP VA ey LA-ICP-MS U-Pb 1 i 158.0~154.0 [80]
35 KA, IR TR IR BE SHRIMP %4 U - Pb fiji e 155.5+1.7 [81]
36 Juktil, W PAsE=) SHRIMP U - Pb # fif e 157.0~156.0 [82]
37 By, H1r piA k= SHRIMP U - Pb %5 £7 fif 156.0+2.0 [83]
38 FEl, A6 B IR BE SHRIMP #5471 U -Pb fifr 158.0+2.0 [84]
39 e, Wieg T IR BE LA-ICP-MS U-Pb 61 fii e 157.0~154.0 [85]
40 WP, W PR B AP LA-ICP-MS U-Pb &1 iR 160.0~155.0 [86]
ZRAER
41 Wi G, R BRRAERNKE TIMS U - Pb # £ iR 161.0+2.0 [87]
42 Julg, JUA BARAE KA LA-ICP-MS U-Pb &1 fii e 160.2+1.3 [88]




CHRR JEVPGE , 465 o8] b 80 X, IR 3 22 Ly 1 B PR R S o AR AR 2 (b sk Ak 2% B2 Nd - HIE [ 7 3 1 24 3K 853
K6
75 A HAKT SRS o T 5 i/ Ma B 3CHK
43 JLWES™ R sk SIMS U - Pb #£ fii e 159.7~156.8 [89]
44 WYY, 1LY PAsE= SHRIMP U - Pb £ £7 fiji e 158.7~157.6 [90]
45 B, IV AR KA TIMS U - Pb # £ fii e 162.0~153.0 [91]
16 RITl, 7LV A BETE R R B SHRIMP %4 U - Pb fii e 152.0~151.0 [92]
47 KRR, TP MR SHRIMP #: 47 U-Pb i 157.0+1.7 [93]
48 K, Vv MoK TIMS U - Pb # 47 iR U 152.0+1.6 [94]
49 BN EkA SHRIMP U - Pb #; f1 i 161.0+4.0 [95]
50 WA, A BRI S LA-ICP-MS U-Pb &6 iR 161.4 [96]
51 W, BB RAENKA ELA-ICP-MS U-Pb £ 11 i 161.0+1.0 [97]
52 KAWL, 7R PAsE=) SHRIMP U - Pb # f7 i 165.0~159.0 [98]
53 RTINS BRBALRE R LA-ICP-MS U-Pb %6 i 160.0~151.0 [99]
54 a4, fmd Faske) SIMS U - Pb & 47 4 15 e i 157.64+1.9 [100]
55 EREIE % TR SHRIMP U - Pb #; fi ¥ 1 e 5 150.03.0 [101]
56 R —H: AR ZA  EKA Ar- Ar 1H R 175.0~150.0 [102]
57 RS, T BB KA SIMS U - Pb # 1 i 160.0+1.0 [103]
58 W, )P WA A RKA SHRIMP/ TIMS/ LA - ICP - MS fifi 163.0~151.0  [104]
REBERE U-Pb#f
59 W, iAsEe) LA-ICP-MS U-Pb #fq Tl 162.0 [105]
60 B, R Vi Ak SHRIMP U - Pb #; f1 fii e 165.0~158.0  [106]
61 B, )R N LA-ICP-MS U-Pb 6 fiji e 162.3+1.3 [107]
62 R, )R PAsE=) TIMS U - Pb #£1 fiji e 149.0+1.6 [108]
63 HW. R R SIMS U - Pb # £7 fiji e 160.0+1.0 [103]
64 Fi=aIT N RN BRI SIMS U - Pb #5£ B Py il 166.0~159.0  [109]
65 iRt i A B SR TIMS U - Pb 44 i 147.5~142.7  [110]
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Fig.10 Zr/Y vs. w(Zr) (a) and Th/Hf vs. Ta/Hf (b) diagrams of the basaltic andesite in the Shaowu area
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