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BHKW - BAREFRBT REAWENHE. S5-I ERS ST, BEFRT Kl - BARE K REEE
RMAKENTRE. $RMESMTERER, ERKLUAEMRBAEHEAGA/CNK < 1.1, H4E(ALOs3 =
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Abstract

The Yingkeng volcanic-intrusive complex, composed of rhyolite and quartz monzonite porphyry, is
a typical representative of the Mesozoic magmatic activity along the coastal region of Zhejiang. This
study conducts a systematic petrographic and whole-rock geochemical analysis of the Yingkeng vol-
canic-intrusive complex, aiming to explore the genetic relationship and magmatic evolution process
of the volcanic-intrusive rocks. The geochemical analysis results show that both the Yingkeng vol-
canic rocks and intrusive rocks have characteristics of A/CNK < 1.1, high alumina (Al203 =
13.64~15.09 wt.%) and high total alkali content (Naz0 + K20 = 8.98~9.34 wt.%). The Harker dia-
grams reveal a strong linear correlation between rhyolite and quartz monzonite. Additionally, the
rhyolite contains lower concentrations of Al203, Ca0, MgO, FeOT, TiOz, and P:0s5 compared to the
intrusive rocks, and exhibits a higher differentiation index (DI, 95.80~96.16) than the quartz mon-
zonite (DI, 90.64~90.70). This suggests that the volcanic rocks underwent a higher degree of crys-
tallization differentiation. The results show that the volcanic rocks in this area have similar geo-
chemical characteristics to the plutonic rocks, and are the products of the contemporaneous mag-
matic activity that underwent the mixing of crust-mantle components and different degrees of sep-
aration crystallization under the background of lithospheric thinning caused by the subduction of
the Paleo-Pacific plate.
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1. 5|8

Kili - RAZEAFNTE R GRS KA I TR A K, P 1] EARPEILAE, ARkl |
YRR, SRR 15 R ARG NIRRT AT R o a1 R DR BBk 38 7 BR A I A
TS AL I B VE IR R 1] A RIRME K A SR A R R A R 1) RN REE A sy
SRR AR, KA 2 T B R AU, Kl B s gt i AR 2] 2) R H
HIRERIVE, AREHK I TR ISR, KA RIS TRNE BARKBHTERE, KilE SR
HEAANFER S R AT AR [3]. K E FHR N Z 8T B b ) 272 5 B A 9 5 5 SR 45
Iy R IR G5 AT A K [4]. — Rk, BA BRI R I K lea MU G A 5 R R B AL R — 22 1. il
Kl H R KL SRR N A WO RE B SRR A B e3R8t 7 — N 1, AT 32 B0 22 9R7E (5], IR
ABFFEKUL - RAZCE TN, A THRRE R s e i, kil - RAREE KT Tik
ity G Zoh R KRR S B B MG AT, HIE S P A R AR St 528 B 70 i b S5 3
JIEAE R VIR, REE Y KB 52 1 A4 5 BSUE L 3R (OGS 9

W A ], A R R X 22 ) T SR RIS - A S S, ORI i R B T A
Ve PR 7 R AT L DB P 3 23 i R, AT BR T EAR PSR IR, I JRAE T S SR A D AR e 1 3t
FEIE R RGP DR S M@ o AR 1 )2 IS SR B, TR T R kil -
RNGAE, Hop A% R BAT W 1) DX G R AR, XS W RANBE ] Tkl - R I A,
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A

RN T A YR IR RIZANE AL AR (6] (7] AT A AR R i i v AR AR VS A TR AR S JR R
DXANHERZ) A 22U, 7 KRE BT S TAR, AN TFIRIEK L - RN A IR I 5 H s Rl A 1
TRV I BT S A FIRE R A AE IR, X Ees A m] DLE R A JE s B B 4 e i, &
g 5Ega IR EAE R Y,  BUAE ETHR AL RE 28 i AN RIRE BE (1 70 S AL T BRAE b 5 [8] [9]

FEYUE AL T W TG - A ISR b, R A AR R B T R A RN, A S DA
GUA RN R, TTRRARGI A G ER 2l 2, BAERM ST KLEE SR Z IR
JRRIIER F A AL R, BT T KL SR E (R AT SR AR (0T ], S vl g L RO TE R G
AR SRR AR OB FUIR BEOCRR AR, RS i st DX rh AR AR SRR AR, b f
K 7R VIR A - A AL T S A

2. MRERILE A

B R F AL TN AR SR R Sk B, WG OK-TPEvE 5, 4 7 ORI T Al B, 7R AR
R AR X 2 TR R K &S, TR T T ekl s, TR BRI - RANRE
M, % RECCABRLI Ry R, DV R BRSSPI g mAm T, Wi, . 8. B, BUEA,
ML) 1200 kmy 5829 500 km 2R B KRS A AE AR LA 7 [6] [10]0 SR (RHELL e ) 2 Hh B AR R e
FAEBN A R, I8 B AT BT RSP AR RO S B AR AR e e A A& R 11 [12] 6

PG LA T WL A N TTALE B, BRI - KA RDUAR, A 32 B2 A0 2R 1) [X by 3 4 i
PG KO A B — AN KA B — A 2 N E A, 42 NG AAT o 0 3500 W 3 IR .
P R A SR 20 b2 i, DTSk PE LSRR B TR AR R B I R HE, HZE AT,
FEA AR S BB B IRGERKE . MDA, JRENIRSCE . RIUEES[13] [14].

KU FRAE T HGH XK LS 2 4, RS 2 1F, SARERSTEARRERAR W T : 1) i
LU, BRI VAL, AU , BEIRSE ) R 2) 10%~30%, 2357 47 B (5%~10%) A K47 (15%~20%),
A AT LA R A (1%~ 2%) MIANE I (1% A 4), ISR YR, BEsea B i, BN
BT, 20 60%~70%, FH B S BRI AT A T 45 AR 46, BB SN geid . A geH R E Y - 2k H TR
W, DLGERKEPIERIOHEEIRG: KA ELEERR, KEREIL: REAENEERIR, K8
PR, RAEBMB = RHMOMEE 1. 2) AR KBUE, AR RRRNOE, 5a B aR0IREW,
PolRieig . 3 ZY) 2 BB R R AT (35%), BRPEKAT(30%) A1 95(20%) M N AT (5% ) HEAT (5%) . Kf
PRB A, SoREGBE . FHA AT ILR AR, KA = RME SR A, R
BORIANTE o 0B i 2 OO R . 6T B 4, BB AR . RHCA R AT . A
it ANIEIT W) 5%

3. iR7EE

) & EREIuERl i

A ERITTE R AT AR AR RS B R e e B A S AT, SR - XRE
%, AUASEEFE H AR ZSX Primus 1A X RGO OEREAIMRE, FEEEN 2%~5%. EEOFHRAENE
AN Fr VRPN o BRI RS, ESETEVIFUHE R 2 200 H, TN A4 L 1000°CHN
3N, AEEFREIINERMOAMFE S EREM2), FEINH3 A, dgEERMS3). RIEARIH
Pk BERE =M1+ M2 - M3)YM2. BRI, FEIEFHLE 1150°C, HUnIfATE, &’
FRE IO RS DURRR R A, AT, BONIEFENL I 10 738h . JEFE)E, RABRICLA A, 52
B Sen, BB AR ST ERETRME. WO EER[15]
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2) AEE TR

A E TR MR FE AR TR PR ARG B P I 25 B S0 = 58 e AN IRBE R T 3R 4y
BT SR P e i i P VS AR T, RN 28 Agilent 7500 ex Y B JEHE & S5 58 7 B, TR EEAL T 5%. 5K
WA FEEVRA TR WP E B AP IR IEVRIA IR, SERRIRIZIE 12 /N, PR KIS BRI
180°CN# 30 43 #h b5 44 ; BEJS A 1:1 HNOs. 1:1 HCL AT 1:1 HNO; BN 8 /N, #5¢i5 A Milli-Q 7K
BpiEYE. WA AEF, FRE 40 mg B4, TN 2 ml 4i4Eik HNO; ik HE IR &R, #EAHEEY 30 2405
2 AN BESE, FRAE T EESHINA 48 /N, FRF HCIO, T, JRZngith HNOs #E— 254k
H. MR EAE, B HEERS 2%4iik HNO: VR E, MR ZEFEMmERM 1000 £, #2515 H THE
TCR MR Hr . BARMRE T W 16].

4. DhER

YLKl - BANTRAFERE HETRE TSR NE 1 T RSCE R RA B Sio, & &,
SiO, # &N 72.67~73.19 wt.%, 2= f(Na O + Ko0) & 5N 8.98~9.33 wt. %, AHXT & #(K.0 = 4.49~5.15 wt.%),
7E TAS B _EIEERSUE X8 1(a)), A/CNK {f[molar Al,O3/(CaO + NayO + K,0)]5E 7 0.99~1.04,
TR R G (A 1(0).

HRECARESAEE, AR KA T Si0) K, N 66.33~66.50 wt.%, 2x0H(Na,O +K.0) & & -
9.11~9.34 wt.%, KoO & &N 4.33~4.80 wt.%. fE TAS K _EVRAERMEXEE 1(b)). A/CNK fE[molar
ALO3/(Ca0 + NayO + KoO)[EEHTE 0.91~0.92 2 [8], J& THER B R 5I(El 1(c)) £ Si02-(NaO + K20-CaO)
MR E b, SRSUEFE S TETERRAES T X8, 1A 98 A BEA AR R X (K 1(d)).

MEBCA T ALOs F N 13.64~14.15 wt.%, CaO &N 0.71~0.74 wt.%, MgO % 4 0.28~0.34 wt.%,
FeOT &8 1.13~1.44 wt.%, Ti. P & EHAK(TIOr=0.18~0.22 wt.%, P,0s = 0.04~0.06 wt.%). f15% KB
FH) ALOs B8N 14.96~15.09 wt.%, CaO &8N 2.07~2.09 wt.%, MgO & &N 0.98~1.00 wt.%, FeOT &
FN 2.90~3.06 wt.%, Ti. P & EHEFE(TiO:2 = 0.55~0.60 wt.%, P20s = 0.20~0.23 wt.%).

MAERFE L IC KRG, MECEFEM B AR Sr (29~52 ppm)IHFE,  FEERKLFR A br AL EIE (5 2(a))
W, RSUE SRR ERM O, BRI S 4 (SLREE = 158 x 1079~251 x 107%), HE#+ 5 (ZTHREE =
17.71 x 1075~27.45 x 107), (La/Yb)x=11.99~12.09, (Gd/Yb)x=2.18~2.20, EA AWK LomAER, &
N HEBUEH Bu 4575 (0Eu = 0.32~0.57). fEITCRIEM E SR, MSCs B4 Rb. Thy Pb, 51 Ba. Nb.
Ta. Sr. Ti (4 2(b)). f1 8 KB A 1S E(ZREE =276 x 1075~289 x 1079), [EF: & £/ - T E(La/Yb)y
=13.70~13.92), THEM T ITE(GA/Yb)N=2.39~2.45), i Eu FH (EwEu =0.91), 21 5HECEM
LR L FORRE, N, fEfMETTRAK E, Nby Ta. Sr. Ti FFERILH T HFEE 2(b)).

5. i
5.1. AW - BARERNEREE

FE AR, B R BRI IR, SEGESE KA R S TR, X AR, d AR R
[ RS RLRAE ] S BOMFENUE 4 e, T80 R AA A g R B s R, AR E
RIBEPEA 7] il B PEA JRAR T rh - TR B5E, 7 A R W2 51 36 FA Il s 1 PR AN A5 SRR AR A T s oK
F R RERIRIT, S1Arh - 5T - 3 ool AR 5T 2 I 1A B 20 o R 7 AR RUBE e o R A . e
PRI B - Eh5E)R, RELMR T — MRS UA KA 18]

I TR R i e St S I A A I R o A AR, R PERE AN AR AL TR e, MR

AR R . AT TSN, EAER A e R, 18IRA 2 5 R BRI 1 O H a8 95
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Figure 1. Geochemical classification diagrams of rock types and series for samples of the Ying-
keng volcanic-intrusive complex
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Figure 2. Yingkeng volcanic-intrusive complex (a) Normalized rare earth element distribution map of
chondrite meteorite; (b) Normalized trace element spider web diagram of the original mantle

2. JELAW - RARE(2) BRRBRARENH L TRESE; (b) RiBHEFRELHETRKME

Table 1. Analysis results of major elements (wt.%) and trace elements (ppm) of Yingkeng volcanic-intrusive complex

= 1L RBGIAL - RAREREE TR (Wt.%)FIEE TR (ppm) LR

KT 22701 227302 227303 227304
FE S mars i HEZKBEA ok e e
Si0> 72.67 73.19 66.50 66.33
Al03 14.15 13.64 15.09 14.96
Fe,0] 1.60 1.26 3.40 3.23
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FeO 1.22 0.96 2.60 2.47
FeOT 1.44 1.13 3.06 2.90
MnO 0.10 0.08 0.14 0.15
MgO 0.34 0.28 1.00 0.98
CaO 0.74 0.71 2.07 2.09
Na20 4.49 4.18 4.78 4.45
K20 4.49 5.15 4.33 4.89
P20s 0.06 0.04 0.23 0.20
TiO2 0.22 0.18 0.60 0.55
LOI 0.79 0.99 1.58 1.58
Total 99.64 99.70 99.72 99.42
NaO + K20 8.98 9.33 9.11 9.34
Na20 + K20-CaO 8.24 8.61 7.04 7.25
A/CNK 1.04 0.99 0.92 0.91
A/NK 1.16 1.10 1.20 1.19
DI 95.80 96.16 90.70 90.64
Mg? 32.80 33.72 40.70 41.51
Li 8.41 438 14.07 14.86
Be 1.45 2.03 1.84 1.74
B 0.12 0.16 0.03 0.02
Sc 3.26 3.12 6.52 6.40
Ti 899 954 3215 3109
\Y 4.41 3.23 30.58 29.22
Cr 15.39 79.53 10.42 11.71
Mn 567 698 1100 1243
Co 20.79 24.92 15.25 19.04
Ni 11.21 4436 3.61 4.50
Cu 1.18 2.87 2.82 2.88
Zn 45.37 50.27 60.92 72.60
Ga 27.73 21.64 62.73 69.66
Ge 0.64 0.64 1.02 1.04
Rb 154 196 120 133
Sr 51.65 29.19 250 275
Y 21.70 36.08 30.02 31.25
Zr 244 354 323 353
Nb 12.53 19.92 15.07 15.67
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Mo 0.34 3.17 0.37 0.63
Cd 0.45 0.55 0.57 0.67
Cs 1.73 2.71 2.22 2.31
Ba 680 315 1458 1593
La 38.34 60.74 58.46 60.41
Ce 72.87 117 121 130
Pr 8.49 13.77 12.95 1331
Nd 31.01 49.24 47.57 48.93
Sm 5.72 9.06 8.37 8.65
Eu 1.10 0.98 2.57 2.65
Gd 6.09 9.49 8.92 9.14
Tb 0.79 1.24 1.11 1.14
Dy 4.59 7.07 6.20 6.42
Ho 0.81 1.24 1.09 1.13
Er 2.44 3.71 3.27 3.37
Tm 0.35 0.55 0.46 0.48
Yb 2.29 3.60 3.01 3.16
Lu 0.36 0.55 0.47 0.50
Hf 6.59 9.45 8.98 9.63
Ta 1.31 1.99 1.33 1.41
w 178 238 152 208

Tl 4.64 8.46 7.38 6.20
Pb 17.33 20.76 22.15 18.58
Bi 78.41 157 50.23 34.12
Th 11.78 18.77 13.39 14.05

U 2.09 3.74 2.67 2.84
~LREE 158 251 251 264
~HREE 17.71 27.45 24.53 25.34
>REE 175 278 276 289
(La/Yb)n 11.99 12.09 13.92 13.70
(Gd/Yb)Nn 2.20 2.18 2.45 2.39
EwEu" 0.57 0.32 0.91 0.91

FE: A/CNK = ALO3/(CaO + NaxO + K20) (4 F[b), A/CNK = ALOs/(Na:0 + K20) (43FLb): DI A% 464 Mgh =
100 x MgO/(MgO + FeO); Eu/ Eu’= Eu, / (Sm X Gd)iﬁz » N = chondrite normalized concentrations.

FEATTEAL,  BUOAHEA AT LA FE) S50 I T AL b e R AR, R 3 w] AR ot 4173
HEZ S5RGBT . KUCEFRNGSRME T I IR I ME R IR ARRE i, RINRE R

DOI: 10.12677/ag.2025.155064 662 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155064

PEWHT 55

S AL DL S BR B 7R F AR RoE A% .

FHMBCA 5A R KBEATES ) R, Jf H BRI ERREA AL, R s s R A A
KAERM=. ar NIt Fse th, B —IR XA A R AR Y, HAgE i E La/Ce 1 Rb/Ti AHKME
RN (B 3) IR TG K LA T8 R AR BN L, IR AT e R AN [ o FE R X [ 13]
FhL Kl - RNIE B mbE BRI R L, 55 SR 0 0 A R F R A B A3 AR ABA19] . Mg
B X BRI 7 2 15 2 55 E A RAFR R I[20], SR E AR R, 2R R b Fe kA0 E
R IR, ISR MK, H MgMEBRR(<40), REHAEIEBYIRS 5RAEN, 4698
) Mg KT 40 [21]. BEHTATE KPEERES MeE N 40.70~41.51, FE5 AT Mg Hy T4l #5540 7 36
ISR A AT Mg, R SCA SRR B IE IR S 5. W= SORE, Byl -2
H AL T R T IR b DX W R AR ARG - A RIS BT, H T — S0 g R W o b DX o A AR A
IS Ty RSP EAR R ART I T R S B R I A R SR BRI — BAEEX T8 YR X U KRR
FNSVI R G KL B R 5 K A T AL T RIS AR (1] [12]. BRIk, ARSI dEsT kil -
RN W E UG FIR T IR AR (I8 A J 5 FOF R a0 RSB e I IR A 5 2K

0.6
o m|
05t
0.4 F
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<
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02t
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Rb/Ti

Figure 3. Diagram of the discriminant magma evolution process

B 3. ARRWTIZFHERE

5.2. Ky - RASERBERKR

HAS s W2 21kl - RASE R KLE SRNE Z B REER R, LEREAE 5 RIER S
S AT B 5 1 DRI RS8R B T A - SR o B PR RE I A 2R s A ) G RE (2] [22]-[24] B4R
oK i A A 2R o 3 k2 57 A A A TR A 2R R B RRl 2 —[23] [25] 0 X RS REAL R A - IREUE (SIO2
FEKT 70%~T5% K A)IBH AR B EE SRS, BERSERE, S EEAHBITEK. Rb Z)IF
HAWAKK MgO. Ba. Sr & & i FI Eu i35 [23] [26]. (ERRERSCE FIERH, 4038 asdfE
B AT AUSEI: —ioE a A  T R EUE SE DR S 1 SR AR - AR AR, R s s K s
R - AR ) B o I T PR R R A TE M VR R (A SR A v, K i T DA v G R T R
TEAAFAE, Horp b AR A AT DB Y0 e e 52 (9 77 0 st 20 25121 [27] [28].

VA SR R Sr fl Bu A TARMHC A, Rb AMAETRHCH, St fl Bu 15575 Al Rb [ 1E 55
R 1 B 45 A O%(29], 1 Ba s AHA THHKCA, Ba 6 70 58K A 45 5 H K[30]. TREUA A
(] Eu. Sr. Ba fi 3% fl Rb B IE S H /R A KA T T s ARH A KA S0 ) B o s 45 e . 320
Ti M1 P MUREARESE Ti 0 W0 AR AN S B (B ) 0 B 45 S 6. SebT il - @A
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Figure 4. Harker diagrams of the Yingkeng volcanic-intrusive complex

B 4. FHAWL - RARERTER

H A 1E Harker BfA B RAEAE Si0O, 4 18] W1 (Si02 = 66%~72%) (K 4), MEUH BB B E Sio) & &, 1M
P,0s. TiOs. MgO 255 B KL K585 54 Eus Ba. Sr. P. Ti ETER, RWMLCEMIL AT KK
FHEAREMEAREE . M TRECE, A KA  BBEH Sio: & &, BAKER P.Os. TiO2« MgO
SR, BN Tiv St g, RV FREERAK. WEUA(DI = 95.80~96.16)FH4 T 4 KBEA (DI =
90.64~90.70) B A = 1 o AR E. Bk, YT RRNAETTRERR T AR E KRR S, HiE
PRI S8 J5 TR A s PR L 45 S I B S v B 28 T AR [3 1] (] 5). IXEER N B Ba &, R
FERFED TS A RHER[30], RANEHA S St 2/ EwEw', RFARKBMED TRHKA KRS
YERI[29]. RNEBEI(La/Yb)y ELE AT CaO. MgO. FeO'. TiO, S EEWAHK LA T E SHMHELM
BT V(B #T A s ) R (™ M) HE 5B [22] [32] [33]. IREUE 5 A3 — KBEa HA ML)
JRAARE, —BURE TG 3R 7 IS AR RHIE, X SRR R B et KL B AR A P RESR H A — 4 e fil 17,

FIRELE T T AR R AT R, T 3 2 IR 19 J 5y 22 7 3R BHAT AR 46 R AE L FHR AL R A7 A — e R FE I
e - SRR B . Rk, ASGARRECE 54 5 K BEA T ST RIVE A 45 i 5 A R AL B
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Figure 5. Trace element covariant diagram of Yingkeng volcano-in-
trusive complex (PI: plagioclase; Kfs: potash feldspar; Bt: biotite)

E 5. mIpA - RAREWETENEEEP: FHA; Kis: #
KA; Bt: BRH)

DOI: 10.12677/ag.2025.155064 664 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155064

PEWHT 55

6. &t

1) JEhtKil - RAGCE BAmRE GBS, WBURRHE, A9 KA R MgHH m T4l 7e i

HRM IR B E AT 1) MgME, fRRca P RIRA Y 25, RUISSLKIL - RASEZF B4
KA BAEACHI 4, 5 SR e IR 5 A o

2) AEMERMLARHE MR, Tkl - RAGCE Y BCRIE E R A Z VIR R, RN E

2 F— MR R — B A KL - RS, ARIEEEEZE T @R, o8&
iR B I KA R R RERL R SRS () S R R IR

SE

(1]

(2]

[10]
[11]

[12]

[13]

[14]

[15]

[16]
(17]

[18]

[19]

Xu, X., Zhao, K., He, Z., Liu, L. and Hong, W. (2021) Cretaceous Volcanic-Plutonic Magmatism in SE China and a
Genetic Model. Lithos, 402, Article 105728. https://doi.org/10.1016/].1ithos.2020.105728

Bachmann, O. and Huber, C. (2016) Silicic Magma Reservoirs in the Earth’s Crust. American Mineralogist, 101, 2377-
2404. https:/doi.org/10.2138/am-2016-5675

Glazner, A.F., Coleman, D.S. and Mills, R.D. (2015) The Volcanic-Plutonic Connection. In: Breitkreuz, C. and Rocchi,
S., Eds., Advances in Volcanology, Springer International Publishing, 61-82. https://doi.org/10.1007/11157_2015_11
EA, EFE, MR KE-RANER]. MBS AR, 2020, 26(5): 497.

Yan, L., He, Z. and Xu, X. (2020) Magma Recharge Processes of the Yandangshan Volcanic-Plutonic Caldera Complex
in the Coastal SE China: Constraint from Inter-Grain Variation of Sr Isotope of Plagioclase. Journal of Asian Earth
Sciences, 201, Article 104511. https://doi.org/10.1016/].jseaes.2020.104511

FAEE, e, Bk, Yeuti. b AR R A AL KB RN A AR S R[], R 24
2000, 6(4): 487.

2R, R, AL hEZRFE R A A BRSSP R - IS ). 0770 R 22l AR,
2016, 35(6): 1109-1119.

Liu, L., Xu, X. and Xia, Y. (2014) Cretaceous Pacific Plate Movement beneath SE China: Evidence from Episodic
Volcanism and Related Intrusions. Tectonophysics, 614, 170-184. https://doi.org/10.1016/j.tecto.2013.12.007

Guo, F., Fan, W., Li, C., Zhao, L., Li, H. and Yang, J. (2012) Multi-Stage Crust-Mantle Interaction in SE China: Tem-
poral, Thermal and Compositional Constraints from the Mesozoic Felsic Volcanic Rocks in Eastern Guangdong-Fujian
Provinces. Lithos, 150, 62-84. https://doi.org/10.1016/j.lithos.2011.12.009

WRE, lZET. FERME KRR AERKLE T K ——RAIET]. KRS, 1997(2): 166.

Zhou, X., Sun, T., Shen, W., Shu, L. and Niu, Y. (2006) Petrogenesis of Mesozoic Granitoids and Volcanic Rocks in
South China: A Response to Tectonic Evolution. Episodes, 29, 26-33. https://doi.org/10.18814/epiiugs/2006/v29i1/004

Chen, C., Lee, C. and Shinjo, R. (2008) Was There Jurassic Paleo-Pacific Subduction in South China?: Constraints from
40ar/* Ar Dating, Elemental and Sr-Nd-Pb Isotopic Geochemistry of the Mesozoic Basalts. Lithos, 106, 83-92.
https://doi.org/10.1016/.1ithos.2008.06.009

BB, TROGAE, RPN, B, BrENR, MRS WS X R A SO LR R 5 AR T[] IR TR,
2013, 59(3): 454-469.

XEh, A, B, BB, 2R Wi rg DX e A A SR 2D AR AH DK LA T R AR B s A A
U] &A%], 2017, 33(1): 115-126.

ZElkE, XIER. RERR RS AL AL ICP-AES A1 ICP-MS YRR E: FRIE SHUE 0 fRkE S T VR EE D). 3
BRIk, 2002, 31(3): 289-294.

X, KGR, AEERAE. Y ICP-MS 1R I E 25 A R i 40 RFE TG [J]. IR, 1996, 25(6): 552-558.

Zhou, X.M. and Li, W.X. (2000) Origin of Late Mesozoic Igneous Rocks in Southeastern China: Implications for Lithosphere
Subduction and Underplating of Mafic Magmas. Tectonophysics, 326, 269-287.
https://doi.org/10.1016/s0040-1951(00)00120-7

Jiang, Y., Ling, H., Jiang, S., Fan, H., Shen, W. and Ni, P. (2005) Petrogenesis of a Late Jurassic Peraluminous Volcanic
Complex and Its High-Mg, Potassic, Quenched Enclaves at Xiangshan, Southeast China. Journal of Petrology, 46, 1121-
1154. https://doi.org/10.1093/petrology/egi012

Sisson, T.W., Ratajeski, K., Hankins, W.B. and Glazner, A.F. (2005) Voluminous Granitic Magmas from Common Basaltic

DOI: 10.12677/ag.2025.155064 665 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155064
https://doi.org/10.1016/j.lithos.2020.105728
https://doi.org/10.2138/am-2016-5675
https://doi.org/10.1007/11157_2015_11
https://doi.org/10.1016/j.jseaes.2020.104511
https://doi.org/10.1016/j.tecto.2013.12.007
https://doi.org/10.1016/j.lithos.2011.12.009
https://doi.org/10.18814/epiiugs/2006/v29i1/004
https://doi.org/10.1016/j.lithos.2008.06.009
https://doi.org/10.1016/s0040-1951(00)00120-7
https://doi.org/10.1093/petrology/egi012

A

[20]

[21]

[22]

[23]

[24]

[27]
(28]

[29]

[30]

[31]

[32]

[33]

Sources. Contributions to Mineralogy and Petrology, 148, 635-661.
https://doi.org/10.1007/s00410-004-0632-9

Smithies, R.H. (2000) The Archaean Tonalite-Trondhjemite-Granodiorite (TTG) Series Is Not an Analogue of Cenozoic
Adakite. Earth and Planetary Science Letters, 182, 115-125. https://doi.org/10.1016/s0012-821x(00)00236-3

Rapp, R.P. and Watson, E.B. (1995) Dehydration Melting of Metabasalt at 8-32 Kbar: Implications for Continental
Growth and Crust-Mantle Recycling. Journal of Petrology, 36, 891-931. https://doi.org/10.1093/petrology/36.4.891
Yan, L., He, Z., Jahn, B. and Zhao, Z. (2016) Formation of the Yandangshan Volcanic-Plutonic Complex (SE China) by
Melt Extraction and Crystal Accumulation. Lithos, 266, 287-308. https://doi.org/10.1016/].1ith0s.2016.10.029

RAETG, XN, R, FAER, BE. S REKE RSN PERE IR, 2017, 47(7): 745-
765.

PART, BN, #- PR, me, %72 b EZR B i S A O RS Sl AR S IR R L (T]. A A
#, 2022, 38(5): 1419-1442.

BT, FHE. LKA RN RRE R SRR RN ] A5k, 2017, 33(5): 1479-1488.

Halliday, A.N., Davidson, J.P., Hildreth, W. and Holden, P. (1991) Modelling the Petrogenesis of High Rb/Sr Silicic
Magmas. Chemical Geology, 92, 107-114. https://doi.org/10.1016/0009-2541(91)90051-r

RN, 4R A7 A2, Wi AR B 1 S AR N B L R K LR N A A IR D). AR 2R, 2021, 37(12): 3712-3734.
Lee, C.A. and Morton, D.M. (2015) High Silica Granites: Terminal Porosity and Crystal Settling in Shallow Magma
Chambers. Earth and Planetary Science Letters, 409, 23-31. https://doi.org/10.1016/j.epsl.2014.10.040

Klimm, K., Holtz, F. and King, P.L. (2008) Fractionation vs. Magma Mixing in the Wangrah Suite A-Type Granites,
Lachlan Fold Belt, Australia: Experimental Constraints. Lithos, 102, 415-434.
https://doi.org/10.1016/j.1ith0s.2007.07.018

Macdonald, R., Rogers, N.W., Baginski, B. and Dzierzanowski, P. (2010) Distribution of Gallium between Phenocrysts
and Melt in Peralkaline Salic Volcanic Rocks, Kenya Rift Valley. Mineralogical Magazine, 74, 351-363.
https://doi.org/10.1180/minmag.2010.074.2.351

Lipman, P.W. and Bachmann, O. (2015) Ignimbrites to Batholiths: Integrating Perspectives from Geological, Geophys-
ical, and Geochronological Data. Geosphere, 11, 705-743. https://doi.org/10.1130/ges01091.1

MRERTT, Wik, sk, AEUK, BEE. RO EEEFEARB KL DUR I A 2L M S
KB RBII]. &R, 2022, 38(5): 1460-1480.

EAHE, SIAE, Ear, WORRR, TCE. M R XK 22 1L K S TR TS 1R R )i 7 U [T]. 5
1, 2020, 36(6): 1833-1849.

DOI: 10.12677/ag.2025.155064 666 HOBRBL 2RI


https://doi.org/10.12677/ag.2025.155064
https://doi.org/10.1007/s00410-004-0632-9
https://doi.org/10.1016/s0012-821x(00)00236-3
https://doi.org/10.1093/petrology/36.4.891
https://doi.org/10.1016/j.lithos.2016.10.029
https://doi.org/10.1016/0009-2541(91)90051-r
https://doi.org/10.1016/j.epsl.2014.10.040
https://doi.org/10.1016/j.lithos.2007.07.018
https://doi.org/10.1180/minmag.2010.074.2.351
https://doi.org/10.1130/ges01091.1

	浙东早白垩世英坑火山–侵入杂岩的地球化学特征及其成因意义
	摘  要
	关键词
	Geochemical Characteristics and Genetic Significance of the Early Cretaceous Yingkeng Volcanic-Intrusive Complex in Eastern Zhejiang
	Abstract
	Keywords
	1. 引言
	2. 地质概况及样品
	3. 分析方法
	4. 分析结果
	5. 讨论
	5.1. 英坑火山–侵入杂岩的岩浆起源
	5.2. 火山–侵入杂岩成因联系

	6. 结论
	参考文献

