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Abstract

Widely distributed in Jiaodong region development in Mesozoic intrusive rocks and Linglong-
Zhaofengding, Jushan-Longmenkou and Laoshan-Dazhushan vein rock belt, vein rock composition
is very complicated, including almost all the types of magmatic rocks from the ultrabasic, basic to
acidic and alkaline vein rocks are exposed, lamprophyre, flash inclined cloud porphyry, fai green
porphyrite, gabbro vein, quartz diorite porphyrite, diorite porphyrite diorite porphyry, granite,
quartz monzonitic porphyry, granite porphyry, monzonitic porphyry, is long porphyry, quartz
vein and carbonate vein, they should be a combination of different periods and different era. In
this paper, the geochemical studies on the chemical composition, trace elements and rare earth
elements of the vein rocks produced in linglong granite in the area of guojia-xiejiazhuang, shimen,
zhaoyuan, show that compared with the quartz diorite of the same type in the area, the content of
Si0; is slightly higher, while the content of other components is lower. Trace elements in vein rock
are characterized by sulfur-loving elements and lithophile elements, while Ag, W, Pb and Zn are
obviously on the high side, while As, Mo and Cu are on the low side. Iron loving elements Co and Ni
are relatively high; among the large ionic lithophile elements, Li, Be, Rb, Sr, Ba and V are mostly in
the enriched state, while other elements are in the deficit state. Total rare earth REE averaged
168.50 x 10-6, ZLREE on average 157.57 x 10-%, XHREE average 10.93 x 10-6, XLREE/XHREE is 15.79,
fractionation between light and heavy rare earth is stronger, vein rocks rare earth curves gently to
the right, light and heavy rare earth elements fractionating degree is low. The fact that the average
6Eu value is greater than 1.10 indicates that the vein rocks in this area are formed by remelting or
magmatic differentiation of relatively basic rocks deep in the crust. On the comprehensive analy-
sis of the regional linglong granite and ground data, vein rocks and the linglong granite from dif-
ferent material source area, vein rocks are formed by remelting or magmatic differentiation of
relatively basic rocks in the deep crust, exquisite is stuck half in-situ metasomatic type granites,
the formation of vein rocks is the product of area extending action results. The tectonic environ-
ment of the basic-intermediate-acid vein rocks in Jiaodong area is closely related to the formation
of gold deposits.
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Figure 1. An outline of the distribution area of vein rock belt in Jiaodong area. (A) H: North China plate; Q: Qingikun Oro-
genic system. (B) 1: Archean TTG and supracrustal rocks; 2: Proterozoic supracrustal rocks; 3: Proterozoic syn-collision ig-
neous complex; 4: Triassic igneous complex; 5: Jurassic Linglong orogenic intrusions; 6: Early Cretaceous Guojialing oro-
genic intrusions; 7: Early Cretaceous Weideshan orogenic intrusions; 8: Early Cretaceous Laoshan orogenic intrusions; 9:
Cretaceous sedimentary and volcano-sedimentary rocks; 10: Cenozoic sedimentary and volcano-sedimentary rocks; 11: main
geological boundaries; 12: main faults; 13: Vein-rock belt (group). M1: Linglong-Zhaofengding vein rock belt; M2: Ju-
shan-Longmenkou vein rock belt; M3: Laoshan-Dazhushan vein rock belt

1 REMXBKET S XEREE. (A) H: fE4biRiR; Q: RIBREWLR. (B)1: K&EE TIG +R=AE; 2: TH
HERKRRS; 3: Bk - BEEZRT; 4: ZBLEERRE; 5: REERLENE; 6: FAEHIBRIKEANE;
7: BEREMSELENS; 8: EAZEHIBLENS; 9: BELAR - ATRER; 10: FERTR - ALl
BE; 11 TEMFERE; 12: TEWZ; 13: Hﬂ(%%(ﬁ)o M1: B - BXRIRkES; M2: ELWL - ZITOKES;
M3: ULl - KERLIAKET
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Figure 2. Geological and sampling location map of the study area. 1: Guojiadian medium-grained monzogranite; 2: Cuizhao
medium monzogranite; 3: Jiuqu weakly gneiss fine-medium grained monzogranite; 4: Quartz diorite porphyrite/diorite por-
phyrite; 5: Granite diorite porphyry/quartz dierite porphyry; 6: Granite porphyry/gold-bearing quartz veins; 7: Geological
boundaries; 8: Location and number of sampling points

2. AREXMBERREMEE. 1: FREPERN_KERE; 2: EBPR_KIERS; 3: NHISSRFIRAHR
ZKERE; 4 ARAKDE/NKRE; 5: ERNAKBEE/ARKIEE; 6: ENEE/S€AERk; 7: HRFA
%; 8: MERMERRS
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3. HmRES
3.1 H#EmRE

AL ST A= TR b K T A S N AR KBS, R BRI P A T 190K -
WHRE W IR A, REBILR AT REA A, FERERNG kg, HREZEMNR,
4’5y D181199 XT1-XT3. D181199XT1 H fAtr A X = 4136650.50, Y = 21264200.35; D181199 XT2
BHAMAMA X = 4136096.75, Y = 21264510.70; D181199 XT3 HEfAtr Ay X = 4135654.40, Y =
21265557.80. Hrt XT1 F1 XT3 B NAFERNKI A, XT2 G HENERBES -

WA AR o AT AE 1 AR DR ma A 7 B U M B A Bk AT, #5HSR 5 GJZ-JL69-07-2016.
FERR 2R 25 A0 7 AT A 9 DZIT 0279-2016 XIS IRAL 2240 22K dit W i 2 b o TG AR TCF AT
KP4l BB AR R SHOGIEAL, X8RS A IRIS Intrepid 1T ATXUE 71 596 G AFS-820 #E4T4)
Mo o HT 26t IE A 15 KV S 20 An. 18 1EJ77% PHRZ . #5170 3R H FUBHE & 55 55 AR B4,
X 28515 A XSERIES2 73 #7 .

3.2. THTER
RIS A AT T %E, Waatkor. METR. Mtousidtr 7o, R 1T
NI o S B B AE K e TP OB PO A A2 e Bk, 0l 8 38 1. 4 2 i 3

Table 1. Table of chemical composition of rocks in Xiejiazhuang dike rock (Unit: %)

=L WREREEAUFRIREN: %)

ET&I‘%% ﬁ‘*ﬁéﬁ% SIOZ A|203 Fe,O3 K,O Na,O CaO MgO TIOz MnO P,0Os

XT1 21800336 53.13 15.65 6.36 24 3.6 6.22 6.26 0.934 0.109 0.4577
XT2 21800337 70.5 15.88 221 3.09 3.34 0.24 0.71 0.213 0.051 0.0398
XT3 21800338 66.66 15.95 2.76 3.44 4.02 2.43 11 0.385 0.069 0.1297

XP09 21800313  56.32 1447 5.07 2.62 2.18 7.51 067 08475 0169 04161
XP11 21800315 57.6 13.86 5.85 2.34 3.07 5.36 498 07923 0.0966  0.3229

AT CKNKECEY) 5811 1657 7.14 39 3.68 5.60 3.59 0.81 0.12 0.52
P oAt (T 35) 73.28 14.48 2.00 4.28 4,05 1.35 0.31 0.15 0.05 0.05

Table 2. Analysis results of trace elements in Xigjiazhuang dike rock

=2 WREEMETTRNTERRE

oS RS Li Be Se cr Co Ni Cu Zn Rb Zr Nb
XT1 21800336 1446 138 1751 2105 2672  99.6 6.82 97.9 66 314.6 10.9
XT2 21800337 119 1.45 4.24 212 5.42 8.45 28.6 160 87 109 2.87
XT3 21800338  14.4 1.68 428 272 5.67 7.64 3.08 73.6 84 294 7

XP09 21800313 41.3 4.55 14.95 174 17.21 64.3 258 135 106 527 9.95
XP11 21800315 52 2.27 15.32 237 224 92.3 30.7 92.2 69.4 466 9.61

oS TS Mo Au Ag Sn Pb Bi W As Sr \Y; Ba
XT1 21800336  0.28 2.9 0.023 111 16.7 0.05 0.5 046 868 14655 1807
XT2 21800337  0.42 15 0279  1.01 376 2.08 1.3 072 345 3355 744
XT3 21800338  0.82 45 0126  1.07 39.3 0.09 0.58 055 803 31.96 1932

XP09 21800313 0.17 0.9 0.104 1.49 83.6 0.07 1.33 0.99 1471 123 1050
XP11 21800315 0.34 2.3 0.076 1.25 27.5 0.15 0.48 0.44 761 111 2720

He JCRAERAL Au X107, HEIEE A0
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Table 3. Analysis results of rare earth elements in Xiejiazhuang dike rock (Unit: x10°°)
%3 WREKEBRLITENMEREK(EBNL: x107°)

Ligi R XT1 XT2 XT3 L e XT1 XT2 XT3

Vixii k=1 21800336 21800337 21800338 TS 21800336 21800337 21800338
La 56.5 25.9 419 Yb 227 0.47 1.05
Ce 102.4 45.4 69.4 Lu 0.34 0.069 0.19
Pr 12.2 5.18 7.74 Y 245 5.14 112
Nd 437 18 26.2 YREE+Y 266.880 108.472 170.980
Sm 6.88 2.75 3.89 YREE 242.380 103.332 159.780
Eu 23 0.87 1.49 SLREE 223.980 98.100 150.620
Gd 6.17 2.32 351 *HREE 18.400 5.232 9.160
Tb 0.86 0.27 0.43 LREE/SHREE 12.173 18.750 16.443
Dy 4.86 1.24 2.24 Eu/Eu” 1.06 1.03 1.21
Ho 0.91 0.2 0.39 Eu/Sm 0.882 0.835 1.010
Er 2.62 0.58 1.19 CelYb 1253 26.83 18.36
m 0.37 0.083 0.16

4. BREMIKLETR
4.1. WHEHHE

RUCEN S EAE H AR GRS G R 7 SR B O e . USRS YK18021, FHi AR &
FR e FE 4, RIZER: S Ay P E . BIRYE N GBIT17412.1-1998 K 4 A1 43 25 iy
Z % GBIT17412.3-1998 A A A RAin 4 %, WyGCEMEIA S~ Axio Scope.Al, {X#%'T
YK-420, MRS R 24°C, MRHEE 49%. SHARANAENKB SN RBEE, Bk
BB R (K 3).

Figure 3. Photo of Xiejiazhuang’s gangue mirror
3. WREKERETRA

XT1 BEBOIREE R, Hotkbyid, A da a0 1B PSR FR PEB 4. BE5 BN A JE(8%<), Al
B LI RHCAT (15%), AT /b8 1 B =B (2% FE IN 41 (2%2), FiEZ) 0.1~1.6 mm, J&3#a AaHG
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A ARERRLR, AT METE, USRE BEMCRZ RSN, WA RKAHE SR
AR, BEMORA, R, SoRAEM M. BaER, $oRE AR, \i~kaa,
BB NAAGRKE, ENARFR, SEED, Mo Ra 2R, AR A A%,
Brth, BARAMAERT YL, FIF 0.02~0.05 mm, EMEESH, FEE AR (40%E). £195(22%:).
BEbE(T%). BRBEQWL)FIAERT WE . RHARRERITATE, KMo RKEF ML AR
TERLR, BOREE: BaBRR BREFIR, SEED.

XT2 BPRIREEH . Hei R RRAEEM, YelRiE, A haa EEHREAMIERA R, Faied,
BN, S 5%+, SRDIR, RIEZ 0.1~0.48 mm, A ILIEThHES, DUREFRSRE KA. ISR
MBEIA RO R A S5 AR A D E, FE& S 1.5%, HEA 28R, KEY 0.1~0.6 mm,
o AR, RIERIEM, KRR s RHCA 2R, KiEZ) 0.1~0.7 mm, BT LRANE & X,
KRBT B RMlEd . EOFHAR. REBWANEKA. A%, AatRAERT WA,
KL/, B RAEW, KA RZRARIN, BRI, KT 86%+, RIRAMEEH .
4.2. EUEMIRILEFE

W FEIKCE 1 e s R 22 (2 1), FTB FRE AFEA R SiO, & &1 53.13%~70.5% 2 [H], Al
XT2 NERBEE, HIFRIGET1) 58.43%, S5XWIEFRIZEMKAEZKAKEMEL, PHRXIKE Sio, &&
TR R, T R & RIS IRAK . 7E DX 3 K K A VR st U 2 i B 0 B (] 4), s itk
SR, X ATRE IR ANFEA G, FONRIAE K5 &8 R EIS R K

120 mXT1
100 mXT2
80 XT3
60 | m XP09
40 ] mXP11
20 - —
0 - . I-,
-20 o o o> 0 O Of
40 & NP NS Y,
60
80 I
-100

Figure 4. Chemical composition comparison diagram of Xiejiazhuang vein rock
4. BWREPKENF R & EXLE

4.3. WERTRMIKLE

BT REHE(E 2) R, FHITE Age WL Pb. Zn B W&, As. Mo. Cufwfk: SE#ITE Co.
Ni ff: EREFEAIGET, Lis Bew Rb. Sr. Ba. V KZEEFHERE, MHETEHE THUIRE.
M iR e 2 R I (] 5) T BAB Y Ag. W Pb. Zn JCERAENKE T 2B R A E £, 1 As.
Mo. Sb. Bi %N 2k EALI, Au. Cu WEABRERYE, fER/MRES P 2 ER, 150 5 ) 2R E
Ak, UL Au. Cu X ARG 3R & SRR MEARRAE «

SR E, XA KA TR 7T 3R DR TG 3 A E SR A T0 3R AL
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FiE %
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12 A

10 A

Ag As Au Bi Cu Li Mo Pb Sn w Zn

Figure 5. Abundance and decrease of trace elements in xijiazhuang vein rock (note:
the serial number is the same as in Table 3)
5 MREKENETRSEFRE(CE: FS55%3E)

4.4, BT EMIRE

Jik A 0 T T B BR AL 2R AE AR 3, BB B AR AL A% L 5 xUR LREE ‘B A B AL(14] 6),
Fii 1 44 B ZREE 4 103.332 x 10°~242.380 x 10°%, “F¥J/y 168.50 x 10°°; TLREE M & V¥{E N 157.57 x
10°°, SHREE S &-FI{E )y 10.93 x 10°°, SLREE/SHREE N 15.79, % & 7] 40 1845 5, Eu/Eu*. Eu/Sm.
Ce/Yb ¥J{E 53708 1.104 0.91. 19.24, RIARZEM T I0E N HIIE/DN, 6Ce SH AL, RIRH IH
BN E ISR

1000

— e —XT1 — e -XT2

100

FE S /BB A

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

Figure 6. Standardization model of rare earth element chondrites in Xi-
jiazhuang vein rock
6. R EBKE L T RERR PR ARRE IR E

MK 6 Bl Al aam, By BERTTR O MERSEAR. B LU, MitouRe
WARRDERIHETTER, I RSP BB € [17], M oBu ETHIKT 1.10
WL X A kA A 3t SER SRR X A 22 B R B 2 I 00 S AR R [ 18] [19], 5 Ak b i Bt
EL/RE
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FikE %

X T KA BRI 22 ARAE, R KSR S IR S XN A TR NS . INKA. A
PEINK I G A NG ENCE BT T AT 07, A IRk 7T e B LR R ROR IR A AL
RN, a5 MUEARNFEVINN SRR, oA —ERREXR . BWEET N
P k5 R P R TN K30 2 BiokH B B 88 i 1 ALOs. Fe,O5. FeO FIEK I KO Na,O. CaO [20],
378 i [X () R M s R R TR B MK Si0, 1 MgO. KyO. i JC R Lt R EHEKE TR At Rl
BtoR. TEmc R MER RS [21]. S0 AW R BRI, ARRWFT Sio, & Rk,
Tl B G 2 AR o 2R U A AR A

5. i
5.1. XFRENEIFE

ikt 2 AR RS R — g B BRI 724, — RO T KOS A P e A it 15 55 R [22] [23]. BkA BE
AT CMRERIR X W5, SUAT LA MR X M3 B 337, RIS A 2 R br i [24] o BRBRAE B 2 P (0 ks
ST, JUFESE T ITARIERE R, WEENE - BV I DRI A hER, FEA
JEPEE . INRISBEE . B E . BREMK. ARNKRE. WKHE. BRNKIES . A5 KBS
TRPES . KPS IEKBEE . A MBRIR 2L A IS, EATTREA R RE S RAS R AR 255 740 -
P EH YNGR D ISR G A G, 2 XIFIE 55 R 3 Bt 52 0 5 5| it 7 AR I =, S B
Je 5| SKIL R 1 3 BAE B & R e A IS #E[2] [3] [6] [25]. MASUR G b2 misr . i TR
Wi - TC A FTAE RATEE AT A, kS SRR TAE B A R T AN RSO X, M s RARIER ks 2 it
FEURFBECRENE I A 22 FRAE B E 3R 2 eAE R U, L3l ) 2 B it U5 T PR LA e
TE R & R A Pt FEAAE 5 2% XU VR X 2 BIAH LIS, Tk PR s X el feh e A FH 45 SR )
FEYI[14] [24].

52. kE5 &N X&F

Jik %ot A TR BRIV E F 5 AR 2 H i 43 B B, A 2B IR AR & R RS SR G O,
THREPCESEN IRR, R TSI I R [26]-[32] . 5 SCEF B3NN NG B EH 5
W S B AR B TR)_E RS TR B 8, R BEE R R AR I LT LRSS X, AR
£ 103~123 Ma 5 &0 Bl A L 52 8 &, 2B BUEBE S A S8 it A B BE S B 1 72 i i 1Rl R A T
SRZFENRMER], SO R H o B BT 4 R R T R O I IR AR TS B TS . R SR [81A e R
(R AR Sk A R BRI M 28 1) B AR M, DR RIVE MR s B 05 B4 ARV BIE R &0
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