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Abstract: Basic magmas can reflect the nature of mantle source region, genetic environment and formation and
evolution process. Through the detailed field geological survey and rock geochemical analysis, we discuss the
nature, genesis and tectonic environment of the magma source area of regional diorite porphyrite. The geochemi-
cal analysis of the whole rock shows that the SiO, content of the diorite porphyrite samples is 49.97%~55.01%,
belonging to the medium—basic rock series, the MgO content is 4.63%~5.49%, and the Mg" content is 60.17~
90.19, the Nb/Ta value of the sample is 13.06~18.47, and the Zr/Hf value is 40.09~44.05, indicating that the
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magma source area of the diorite porphyrate may be from the enriched mantle. In addition, The LREE/HREE ra-

tio is 9.45~13.97, and the diorite porphyrite samples show a steep—right diorite, and they are enriched in high

field strength elements (Nb, Ta, Hf, Ti) and rich in large ion lithophile elements Sr. It is suggested that por-

phyrite may have been influenced by fluid metasomatism of subducted plates during the formation process. The

field outcrops show that diorite porphyrite dikes intrude into granitic porphyry dikes (forming age is 130.8+1.8

Ma), so the emplacement time of dikes may be early Cretaceous. In the discrimination diagram of Zr—Ti tecton-

ic environment, the diorite porphyrite samples fall in the intraplate basalt area. Combined with the regional tec-

tonic background, we believe that the diorite porphyrite should be formed in the post—orogenic extension envi-

ronment.

Keywords: Xidabie; Dawu area; diorite porphyrite; basite; extension—tension tectonic environment
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Fig. 1 Structural sketch of Dabie Mountain area
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Fig. 2 Field geology and microscopic characteristics of diorite porphyrite
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Tab. 1 Analysis results of major elements, trace elements and rare earth elements of diorite porphyrite

k5 D2073/1 D2073/2 D2073/3 D2073/4 D2073/5 D4078/4 BZK21-02 BZK21-03 BZK21-04
a IN KBy
Na,O 1.82 3.78 3.86 2.12 3.57 1.92 4.41 4.6 3.21
MgO 538 4.81 4.63 5.16 4.78 5.49 2.24 2.7 3.39
ALO; 14.04 14.47 14.65 14.11 14.52 14.01 15.18 15.23 17.05
SiO, 49.97 54.64 55.01 52.23 52.06 50.04 52.12 53.24 56.12
P,O; 0.52 0.79 0.8 0.58 0.61 0.54 0.35 0.59 0.51
K,0 4.39 3.41 3.69 3.49 3.52 4.26 3.1 2.93 4.73
CaO 593 4.7 5.06 4.65 491 6.17 333 4.72 1.86
TiO, 1.23 1.15 1.14 1.09 1.12 1.22 0.82 0.84 0.87
MnO 0.15 0.1 0.1 0.11 0.13 0.16 0.32 0.38 0.17
Fe, 0, 2.28 0.93 0.93 0.91 0.96 2.37 9.31 6.64 7.45
FeO 5.4 0.79 0.79 0.81 0.8 5.25 422 3.9 5.24
H,0 3.14 0.28 0.16 0.19 0.25 3.28
CO, 5.25 4.28
LOST 7.83 4.68 3.62 4.57 391 7.55 8.27 7.56 4.53
Th 6.72 12.1 12.09 12.05 12.11 5.98 21 19.96 25
Nb 13.94 20.73 20.12 20.69 20.41 12.25 14.6 13.63 17.1
Ta 1.07 1.14 1.14 1.12 1.15 0.81 0.92 0.89 1.1
Sr 625.32 1102.02 1112.55 1107.05 1109.42 670.4 213 254.17 363
Zr 218.8 262.66 258.98 259.13 260.32 2233 241 229.39 280
Hf 5.09 5.96 593 5.95 591 5.57 6 5.81 7.17
Eu 1.96 2.53 2.52 2.55 2.57 2.15 1.65 1.52 1.83
Yb 1.46 1.32 1.27 1.31 1.29 1.69 2.23 2.12 2.5
La 45.68 81.43 81.61 81.47 81.58 53.09 449 27.19 45.4
Ce 91.52 151.97 153.01 152.03 152.86 97.71 90.9 56.98 95.2
Pr 11.72 16.39 16.31 16.47 16.53 13.37 10.5 6.85 11
Nd 45.71 59.27 59.76 59.35 59.61 51.32 39.6 27.05 422
Sm 7.57 9.54 9.31 9.42 9.51 8.57 7.2 5.98 7.6
Eu 1.96 2.53 2.52 2.55 2.53 2.15 1.65 1.52 1.83
Gd 5.89 6.6 6.92 6.83 6.97 6.81 5.28 5.03 5.98
Tb 0.82 0.79 0.78 0.79 0.77 0.96 0.76 0.72 0.82
Dy 3.87 3.88 3.87 3.86 3.89 4.4 4.21 3.86 4.69
Ho 0.7 0.65 0.66 0.64 0.66 0.82 0.83 0.73 0.87
Er 1.69 1.71 1.71 1.75 1.73 2.01 2.29 2.13 2.51
Tm 0.24 0.23 0.22 0.25 0.22 0.28 0.34 0.3 0.38
Yb 1.46 1.32 1.27 1.31 1.29 1.69 2.23 2.12 2.5
Lu 0.22 0.19 0.2 0.18 0.21 0.27 0.35 0.32 0.4
Y 17.3 19.48 19.02 19.43 19.29 20.79 24.7 22.45 26.9
JEy il 236.35 355.98 357.17 356.33 357.65 264.24 235.74 163.23 248.28
LREE/HREE 9.45 13.62 13.97 13.64 13.79 8.75 6.34 4.48 6.06
(La/Yb)y 21.09 21.18 41.59 43.32 41.93 42.64 13.57 8.65 12.24
SEu 0.87 0.84 0.91 0.93 0.92 0.93 0.81 0.87 0.89

H: FRITETE%, BEE5HMETESRI,
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Fig. 3 (a) Normalized REE distribution pattern of diorite porphyrite chondrite and
(b) primitive mantle normalized trace element spider web
VEF B SO AN R RIS HAb T R AR, 1518 BUE SRR DO & e b CE IR 4E, 20100,
AH K J0 & B9 35 31 4% A5 (Gibson et al., 1982), 1] LI K & 100
A7 Y DX b P B R R A SR AR
i) Ly S 2 o y N 80
kA T A R AER, BB AT S50 B WR IX ) Joi 2H i
(Westerman et al., 2003), [N K k2 A B AL Sio, & ~ 601
(49.97%~55.01%) . MgO 75 i (4.63%~5.49%), 4% <
B ALO, & (14.01%~14.65%). FeO ‘& #t 1
(1.63%~7.45%), FC IR IR YL 2> il 5 h Si0, & it B ik 20}
B4 | FEIR MgO fE, fHAK A 19 Si0,~MgO AR, Ui
W SEURIR e X B B R k. Uk R i T R % 00 20 300 400
Zr/(107)

i £OCER G K, RIS B 5 K AE IR
AZBNFZBFIRMENN T, BRLEE, B HE
5 S AR BEROR, AR R IR BEA A, (La/Yb),
{H°h 21.21~43.34, SEu A iy 0.84~0.93, 1 5 # A~ W]
i, R A SR X A 5% B RH A, MAEAE A iR F
ARG 2T A R B Ul KA 09 8 3Rk B TR B AR (o
4, 2022) . MgH A 60.17~90.19, KT F #hie iy
fill 7= Mg < 40(Rapp et al., 1995); Nb/Tafd K
13.06~18.47, K T #b 7¢ °F ¥ {H (11.4) (Rudnik et al.,
2003), 423F T HulEH (17. 5+£2) (Hofmann, 1988; Green,
1995); Zt/Hf {8} 40.09~44.05, 3 1T T 12 {4 (36.7),
FESR B S T T Ze-Y B Y & S b X R (A 4D,
HRHMKE W AR EX TRER A T8 e, 52805
WA Hh DR B3 A 1 St—Nd—Pb [R5 25 HHF iz It 57 45 Hb
8 5 IR XA AR — B (TE AR 5, 2014)
M= Z IR, T AR vl A e A S
DXl A L b 0 B A 7 AR, R S, P
AR B A B K ) 3 T o A 3 L P A R e, R
B R K A AR A P R I M X, LR R
B B ERIE (eNd,, <—12), Zr=Y ) 5 & i B R 1N
KB AR 5w A Mg (81 4). DL ERRIE R X

B 4 NKImE Zr-Y F 5 B ## (#F Maitre et al., 1989)
Fig. 4 Zr-Y discrimination diagram of diorite porphyrite

il T 2 ik ) R 4 i AR ) A b e 3 3R B A B
AR, THAMZAICE Nb, Ta, HE, Ti; 5 %EFE A4
Z Sr, A AHHZEJCE Nb. Ta B 5 1 J2 i M B 4 e
IF 2 3 5 2 3 LGl 1981), ik %5 Nb 53 {8 30 Rl
0.16~0.25, Nb [ £t 5 5 FEAF 38 5 9 IA RS2 6 vty b
KA B Bl S A A B B ERAE (Jahn et al., 1999), 3
I G F RHIE AT RE S 5506 vho bR VR TR G 19 3 A Rl b
8 3R 43 K Rl A 5 (Pearce et al., 1995; 2 FAMIZE, 2016),
505 D\ 23 e 7 B e S A FE R I T R
ol g 2 IGR I SF 2008), A A St R
625.32x10°~1 112.55x10"°, W {55 T Hb& (£ 17.8x107)
(Taylor et al., 1985), W7 JJkCE B & IR X 32 3] 1 ifr
M B AR 22 AR A 52, Sr 7 4t 3 =5 (MceCul-
loch et al., 1991, VR i K fili A 1 Bl AT 7 I Hb i o
BRIl TEE LANETEZIE, AT RS K
GBCF AR 55, 2004) o DAIAHK By 5 (4 BT Ah 25 8] 43 A T2 2
([l 2a, & 2b), [A142 S B T b DX 7 444 3 245 44 T ) 2%



324 Wodb o H R

NORTHWESTERN GEOLOGY

2023 4F

P AN W SRS R R AR, R ERT LU 2% ok e SRR 2R
BB BTk, AP S BBk TUA K BRI TUA A4S i JE
LA E AR R 4 4B Bt A i, 28— B BOA 3
iU IR AR B B AR R A ST A T S A
JSE A TR 77 A o A s 5 = I B LR AR AR Y
FMEE K TEA BN C LI A AL 5 0 R, JFAE Rl
5 EAC A TN, T8 SCE 3 ek 1 52 5 A e TN
KBy B A BR a4 DR BB 7™ Y 5 545 DU By Be o 4E 5 J5t
w0 E ARG, RN % 22 2 A 5% (Fernandez
etal., 1991) ¢ DXIRIRHR 4 S U5 DX AT REAF 7 BE 2k 5 Al
FEBG BT 2 R 2R R 3K, iy P RE R W 1R (0 2 )5 %, ™
HE— B HTIREE

25 BRTIR, INK By A K A o BR AL R 255 7R
FERHOARR T 5 e, (ELORF ol >R (9 A AR 5

TiO,

R HEATARAE A 1 ik o e 5L b FE 1) b sk Ak 2
FRAE, i kA B A SR X AT BE 52 31 T AR s 55 40 o
M R AR A AR TR 52 ), 46 B B . N By 5 Ry i
VRS T SZS I i) e =y kg
53 MERE
ik 5 2 W 5 R R A A Bl 2 g e Ak ik R Y
“¥R&F”7 (Poland et al., 2004), fka— A a1
DX 35 i 7 A o K AR P T TR 8, X AT 9 DX 358 3
b B A 43 B (0 75 L (Halls, 1982), [N K By 4 bk &
HuER b 2 FRAE A v 3 M TiO,—K,0-P,0; ) 31| & fi#
TR EE ST T K XA X (Bl 5a), TiO—Zr(P,05x
10 000 i s kA FE i 8 THibd XA R 51K 5b),
55PN B A L 24 B K RCE (8] 5e), Th/ND B
4 0.48~0.60, Nb/Zr {E N 0.05~0.08, & K i hr sk i

b

S
g ’r
=
1 -
1 1 1 1
002 005006  0.10 0.15
Z1/(P,0,%10 000)
32700 - 5
C O AR v,
A JEHAFE R - e
16 600 | o 1L, v
8600} N A
¢ o
= e I, g
z g
T 2670} 0.1} -
1860 | 1
1000 L - - - 0.01
10 15 43 95 215 542 800 0.1 1
Zr (10°) Ta/HE

T AR & B4 X (N-MORB); T LAWK a A T2 4RI ERZ UM LR ; MR NEES .
LA X K T-MORB, E-MORB [X; V1B R4 KA R RRELRA X V2B N AR LR A X V3.
KEGRLRH (AR RSO T RAE X V g L X
B 5 TiO,—K,0-P,0;, ¥IZIEf#(a)(Pearce, 1975); TiO,—Zr(P,0,x10 000) ¥ 3 E fZ(b) ( Winchester et al., 1976);

Ti—Zr ¥ 3| B f#(c)(Pearce et al., 1973); TWHf-Ta/Hf FIFEFE (D HBE=S

, 2001)

Fig. 5 (a) Discriminant diagram of TiO,~K,O—P,0s, (b) Discriminant diagram of TiO,—Zr (P,05x10 000),
(c¢) Ti—Zr discriminant diagram, and (d) Th/ Hf—Ta/Hf discrimination diagram



55 44

T IE B A PO AR DX IR B A A R A~ R R LA 3t 2

325

2 A R IE(0.27< Th/Nb<< 0.67, Nb/Zr> 0.04) () 3
45, 2003)5 H K # #E G 9% T Th/HE-Ta/Hf ] fiff 1)
KEGHL R 2R A X (& 5d) .

5 Hh DX A F AR b AR 5 4 AR B 2z T, 2 TR
— KA Fe R AR S ) R L G A, 2 I T il
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L b B AR LR e 2 T, 240~220 Ma J2& H A8 1
FH A= i B, B L TR s ] (Li et al.
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2006); filf 43 1% 111 B b 523 JE (Leech et al. , 2001), B
Jei HBNE g bt DXISRE R A A A 46 3] i 2
H A AR i 5| 7S 1) A B A, 30 25 GG T DX
iy 5SS A3 Rl T AN R b e ¥ 43 R AR FH & AR e T
T H WA DX SR 3 A T A B e e )Y S AR
(David et al., 2001 ; Whitney et al., 2003), & B Ff %
(2003 )38 33t BiF 5% K i) b DX 86 42k o1 o A A= o 4F AR 24
6 B 512 AR AR 2 LA K3 3 3 B e A A 25 B
fiE, IAA 135 Ma 2 [X 35k b 52 #1544 i1 A 7% o 1sf 1]
SEIOCAREE (2001 RLAE K B 3b X A & A2 1R A A A i
WA 2F R AR, 53 BT IA Ry (137+4) Ma J2& K5 Hiy
DX DA% e i) i i A e 40 g s ] 5 8+ R ) iR
Sl LA R A A RS IR, & AR K TP R MR R S R A
S T A (201330 43 XF b PG K1 A s AR A . R 4 %
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BRAC A FRAE B 58 B B A0 L BURFAE , 1A Ry O b X A K
By AR N PLBE X A R A, RO T B 5K AL 1 ER
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B, S0 A Ry K0 1 LA R R Oy — B (R
WA, 2013),

6 45t
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(OBFFE DX N By 2 Ik 0 2 S U6 X RT g 52 31 1 ff
AR AR SE AR TG 52 w3k A 2 FR AR 256 R
T REARVR T 5 HE 5

(3D ik 7 o b 5T RR AR S s AR Bk B, A
KB = A T 5 S, S O3 LS (R e~z sk R
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