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Fig. 1 Geological sketch map of the Daling area between Hegang and Yichun cities

Pit—Microcrystalline schist and phyllite with metasandstone of the Lower Permian Tumenling Formation ; O ,b—Meta—acid volcanic rocks of the

Middle Ordovician Baoquan Formation; Pt;d—Plagioclase—hornblende gneiss, quartz schist and marble of the Paleoproterozoic Dongfengshan

Group—complex ; K;ym—Early Cretaceous Granite—porphyry; Ts&y—Late Triassic fine— and medium—grained syenogranite of;

Tyy’—Late Triassic medium— and fine—grained magnophyric monzogranite ; Tsny’—Late Triassic fine— and medium—grained megaphyric

monzogranite ; Tsny'— Late Triassic medium— and coarse—grained porphyritic monzogranite ; Cyny—Late Carboniferous medium—

grained porphyritic (rapakivi) monzogranite ; O;my—Late Ordovician medium— and fine—grained magnophyric monzogranite ;

1—Boundary of gneissosity/lithofacies ; 2~Measured and inferred faults

@ 2 VAR Hb T A T 5 BE 5 5T 2K 4 B 1:25 T3 5 B B X8 b 5 A 4245 2005.



358 H 3

BRARTT A8 /N % B W 7R g i WG Ay 9 T DR W 38 B A B ey B I 401

FROCRA S RIBESRDLRSK A RHRSK A
F LR A, 2 22 AR SEACIR A ER 4 S R
e 2EBAIEABESE K A, K/ 15~35 mm, 2%
~5% ; FE O B K A SR ack A MR Rk A
MR A, B S RH A /DN R 2 451
FASAR T US54 B4R 2~7 mm, % 5N 20%~30%) .
A CEABIERIR, B A XGRSO % K 84 R
— B EH  Np' A (010)°4 13~21°,An H 27~
38, N —F KA1 K42 0.5~7 mm, P 1~4 mm N
F, TR 25%~45% ) FA g (B RLIR ) RLAR 0.5~8
mm, PRI, & 58 20%~35% ) M/ 5 N A Chr
£ 0.5~2 mm, 7 2%~5%, A 55 Jit £ A A7 2 ARk i
FINA) BRI 0.1~2 mm, &K 5%~10%,
HE R R EH R, A REE Y LR
KA R FE DR BEA 8 A5,

AR E T T A Y T L i
T S F A A S ) s 320 9 AR 55 o T S HOR A
MEIE M 25 A i B — 20, AN P RO R
TS B € T R DA BT B A S A AR 7t 5 2 o)
PR R 450 £.86° 550 £.80° W1 AL BE 50~85°, A1
BOR B AN H 5N TCAR Y s i s, FEAE X S5 R
HSRIEHE | K25 s R I EL R B0 1 KA 8 il
FETE  RHC A IR R B 588 B R4 b K A Al
R A R E G R H LR RRAE 3 B 4
WORH ARSI E, 5oh, w iR ek s e
BAN A MK Z R, WiEZ AR, R i b
B, Bk JEK  SEAR 2 LK 2 838 JOREE
TPtk | 5 Bl A E 2 207 B

2 HRBELS R HFAE

TR B K A 2 R B IE &R 55 ARk
AR BB R BERAR B | 2 AR AR LT AR b |
FE A T LT J7 Tk 264 VR 9 B B AR T 2 L 2R
BERK A B BB T RN — O 1.5~35
em, HP I AZ B KA R R R B o R AL
o B TR XU | 28U #1400 B S AR Ah e
FREKARESEHRKANZIES 3, s an
LR ANEZAERK  2AasE KA aE 2-1), 5
THEHMENRR XS A0 N 25 A, HERKA S
SER P RHE A1) An FHECISRAIG . Ah5e T8 B A o B
SE L 1~2 mm, N ANER AR R LB G, K2
BN B R A R R TS T T

Wy [ B 5 5 A R A B B AR A AR DR B, RHG
AR — 2, J& i — A RHE A BRI LA AN [H]
J7 A Bl NRHS A R SR SR (Kl 2-2),
REABRK AN, SMEBS A NG B R
bl BKA ARSI (K 2-3), X WA B
SR B RRAE AN TR] T3 BT b B AR RLIR AR AURL AR
AT AT RE VAT T AEAE P AR A 0 A S pd R K
A E A K E RHC A S HEIE S IR | AR
(F 2—4) X AR FRBELE A A RRAE | JF 5 BRBE £ 4
PR ELER At R A B S R R o R S
A Py 52 52 5 [ S ARIRERCR e BF AP 2500 A
HABER A MIEE 450 LRkt 55 mR
i 0 JC RS R B A LB A =2 R g T IX
g7 AR ECIR FRBEAS I A E A A R A A
T b SR 19%~2% , RSB B 38 5%~8%, i
R R A RIBE S 5% A A IR IR B A S
AR K AR U A (B 2—1) R R IETH K
KA AR ZMAE P RERAL, AR A S ERE,
IR &4 ik AR NIRRT

R NG R = R R TR IR N s K |
LR AR BER B A TN A B BRI 2R R
RN A e SR e Al T RURAI =N IV E D PE A (e
it IR A (BIE—F BIBEH AR, 0.2~0.5 mm,
60%~65% ) FA TN f1 (2 A sS4 | A B 1 4E
AR, A BT A TN A 2 A 3t 3 A A A RS B TN A
0.2~0.3 mm, 30%~40% )N £ , /> g i B = A Bl
VLIS 1 RERRD RIS A (BB KA HERBE K A1)
S (H 2-5) 1R Z RRKAEEDIE GPERIR AR A
TR PRCR s 0 9 AR R e 1Y
Sl (Kl 2—6) ZHAR R TR0 DR R T
HEL B AL A IR IR R 1%~2%, iR/ E
FE 1~15 cm, #8453 HK 20~50 cm, A E R OL G 4%
Y 1~2.5 m WEARTE (M), 59 =5 25U B
SRS, A R B R TR B0 2 i A 5 7T B Y
FRAE (B 2—7 ), 328 25 [ R 1 25 it s A I 4 )
TR TR G ST, Gk 5HFF 82 2
BONEOR I G R A 22 2 A R NS TSR
SR EUIR A B DB R A B R T A AT
(B 2—=1) s AR AP P 2, nay 3255 5
KA 55 i & B A 2k BB —RDE
PR NN 1~1.5 cm, A AT 0L H: 0 2 9 1B 2 B 4%



2008 4%

402

P 2 FRBESS A KA B R AR
T— AN HLNIR B 1  FRBER A7 1 RHC A A e R SR T N AROE 2 A T O DL IR B i 7 B AR v DL 2 3235 () B0 il g it | EL DL AT
BRI A ) BT B A B AR P AT e e 2 IR 1) 27 T2 A RUBE A 5 2—FRBE R A7 (M RS 47 (P AMSEERSE AT K A7 (Kp ) X (Hf 1

V) s 3—FBEMH A R P ARHR A AT S AR (ARG ) 5 4— I BORBIH A E 30 53 A /DN PR 5 B SR G [RS8 5s— B R TN
T RL AR ER BEICAT (B )  6— AR EL A R 1) HE 1) 57— FE 240 1.5m (K B0 MR, DAy ) T4 B i R T 5 8 — 5 MK S S v s (o 1
MRS AR A EOr s o W AR VR AR B N B, 2R 5 e D AR R
Fig. 2 Characters of rapakivi—textured feldspars and enclaves
1-K—feldspar core is surrounded by plagioclase mantle of tuberose or hipidiomorphic rapakivi feldspars, dioritic enclaves can be seen in the
lower right, and K—feldspar xenocrysts from host rocks can be seen in the enclaves and so are K—feldspar phenocrysts which stretch across the
boundary. There are semicircular K—feldspar phenocrysts which are corroded from host rocks in the enclaves;2—Plagioclase mantle surrounds the

K—feldspar core of rapakivi feldspar (plane light); 3—Enclaves such as plagioclase and quartz of rapakivi K—feldspar core (plane light); 4—Dark—
colored minerals such as biotite surround globoid K—feldspar megacrysts ; 5—Acicular apatites in the microgranular dioritic enclaves (plane light);
6—Oriented arrangement of water droplet—shaped enclaves;7—Enclave swarm about 1.5 m in width formed by break of plutonic dikes;8—
Phenomenon of local uneven distribution of dark—colored minerals in the pluton, and dark—colored minerals in the upper right are richer and
the rock is granodioritic, while dark—colored minerals in the upper left are scarce and the rock is granitic
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Table 1 Petrochemical composition (%) of the Daling pluton
F5 ¥ P o SiO» TiO» ALOs; FexO3 FeO MnO MgO CaO NaO KO P,Os LOS FFM K/Na
1 P,Gs101 6626 050 1628 125 3.74 008 0.81 248 447 388 015 038 082 087
2 P,Gs106 gjtpeqk 6568 035 1593 189 338 0.08 0.83 228 448 381 0I5 096 0.80 0.8
3 P»Gs121 ORIFRBE 69.42 040 1451 1.4 288 0.09 1.00 259 400 380 015 024 074 095
4 P,Gs123 CRAERE 6400 060 1548 178 470 013 170 356 377 360 025 040 073 095
5 P,Gs0173 62.00 1.00 1512 155 529 014 173 440 3.56 3.64 042 088 075 1.02
6  PaGs108 s 5334 110 1627 356 712 022 381 630 459 180 020 162 026 026
7 PGsI22-l KA 5943 088 1748 1.65 484 013 229 462 440 323 025 055 048 0.48
8 ZIGZEI. FIEREA 6525 082 1471 1.72 251 019 242 330 416 3.80 038 0.51 0091
9 ZRIRVD IV Ak 66.17 0.67 1478 118 244 011 214 291 422 428 029 0.53 1.01
10 Elbth & 2 =Y 68.88 048 14.61 139 184 005 039 162 3.19 576 0.11 0.83 1.81
11 452% Ahvenisto HibRt 7355 022 13.04 087 1.78 0.03 023 112 231 621 0.07 0.89  2.69
TE R el PR VAR 3 5098 A B 9 SBE 5F 5% WA R 43 B AL 55 2K, F/FM =FeO/ (FeO+MgO)
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Table 2 Microprobe analysis of mineral separates from the Daling pluton

B Pk 5 ¥ SiOs TiO2ALOs FeO MnO MgO CaO NaO K,O CriOsTotal Or Ab  An

B A 66.260.0019.95 0.10 0.00 0.00 0.00 0.32 13.33 0.00 99.9596.48 3.52 0.00

FpTol KA 61.560.1323.88 0.09 0.02 0.00 3.92 10.3 0.08 0.00 99.97 0.42 82.2817.30
IT bit #HCA 62.700.0823.52 0.00 0.06 0.00 3.00 10.41 0.19 0.00 99.97 1.03 85.3813.60

PDTI21 KA 66.960.0019.91 0.19 0.04 0.00 0.00 015 12.7 0.00 99.9698.24 1.76 0.00
ferie F4INA 42.991.50 9.49 24.90 0.59 5.78 9.48 1.93 0.82 0.19 97.67 (F/FM:0.81)

P.DT101 <R} 35.813.7714.7725.80 0.38 7.10 0.00 0.03 7.30 0.00 94.97 (F/FM: 0.78)
FHCH 62.410.0023.49 0.10 0.07 0.00 3.73 9.96 0.21 0.00 99.98 1.14 81.9116.95

P,.DT108 " FIN AT 41.430.98 9.58 22.47 0.60 9.77 10.38 1.54 0.80 0.00 97.43 (F/FM:0.70)
ﬁi@: 525 RE 37.552.4714.5022.15 0.17 10.69 0.00 0.04 7.41 0.00 94.99 (F/EM: 0.67)

FHCFT 61.330.0024.71 0.00 0.13 0.00 4.24 9.41 0.16 0.00 99.99 0.89 79.3519.76

P.DT122-1 o F4INA 45.991.17 9.23 20.61 0.50 8.76 10.10 0.52 0.84 0.06 97.78 (E/FM: 0.70)

M AHE39.793.9116.4723.50 0.33 2.87 0.00 0.00 8.08 0.00 94.95 (F/FM: 0.89)

ZRIRYLITEABEIE s SRRl 36.782.8413.4417.68 0.27 14.53 1.05 0.24 7.44 0.00 94.27 (F/FM: 0.34)

M hE37.013.9512.4717.29 0.95 12.95 0.06 0.00 9.50 0.00 94.18 (F/FM: 0.83)
o K47 64.850.2018.16 0.05 0.06 0.00 0.14 2.01 13.69 0.00 99.16 1.2 18.4 80.9

A G IbRUE =)
#HA 63.100.0223.01 0.06 0.02 0.00 4.57 8.56 0.26 0.04 99.64 25.6 76.2 2.1

FfiIN 47 40.392.28 8.36 24.06 0.56 3.85 9.85 1.73 1.44 0.01 92.53 (F/FM: 0.86)

o - R/ EY IR ENShES R L TR
? - * PR e M
P,DTI21  FBE KL XA B ANAE AR RE AN 754.25 0.32
P.DT108 AN A BEEEIN A 678.69 0.59
P,DT122-1 B ANAE AR ERE AN 702.49 0.49

T R R T MR 2 I R 2 S i v A3 AT A 2 O R A3 T, F/EM =FeO/FeO+MgO .,

La/Yb WAEH K 1453 W REERM L0 WUIE 6 Eu N
0.44~0.75(F-¥7 0.59) , A &R w8 (KR 3), ik
H5HELAANME LR ML S EAR L AH—
B, B AR A XS FR A v A R R A
B WoR R AR BRI (K 3), 5%
F O S IR A B R A B AT L

FRB ORI R 5K KA YR CE AR LL g, R
JGZE Cu.Zn.Cr.Sn f12¢ A1 JC & Ba . Cs.Sc.Zr Hf,
Ga U FILE S ®me, W5 a8 E si kK Ak
Mg A K ; R ICE Ni KB (A JCEK Rb.Sr. Th
ME S ITE Nb Ta FFIUE T RIN(E 3), 5H 7
AE S5 AR K K Ti.Ca Mg MG TR JT 3 R
B Ak 5 %5 38 A h 8 S5 A A —30 (K
3), BHA W EKE TR A UK (LILE)Ba Al %58 0T
% (HFSE)Zr Hf Th.Ce Nb Rb.Li .Sr.Cr 27 5%
%, Th.Ce 1E 58 BUFRE

FAMEFNE 6 "0 N 8.8%0~9.7%0, & W& I
6 O®IER &, A A YSr/¥Sr LIE A 0.71512+
0.00003<0.719 (K ki7e(H ), BIRBEAE K A2, Bk
S FOIY 5 A O R AR s

5 SARE LA 1 B PRBEAE < ]
X

X EG L R A A B ERCAR RO B
APER . 2F IR BEES I B AR A5
RS I | ZR 0 TR AR 1l 14 B S A3 1L PR BEAE B
o 25 Jaala—Tiee T VY Tew Hb X BRBEAE i<
AR, E R A e g 1 B S e R A Ak
7C , B A G ERCIR AR 5K B B 45 4 10 3 2
FHIE, I 58 AR BER A AR AR 1 B XM A
L 2 B BOTR 2 5 AR R BREAE B o A R 3 B BRI
AN E B R BB A B ) A 22X, 2
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Table 3 Trace element and REE analysis of the Daling pluton
e R 5 Po Ni Li Rb Cs Mo St Ba Sc Nb Ta Zr Hf B Ga
1 P:WL101 3.70 41.6 104 750 1.10 311 1390 7.60 12.1 0.51 251 7.90 5.17 30.2
P,WL121 59 1 BRCAR HhoRE
2 L oin, 180 672 125 730 0.83 245 810 634 10.1 0.56 337 104 475 293
WLO173 HPE—KACKA
3 2.20 111 470 1.02 349 1110 153 21.3 3.41 727 17.6 213 273
P,WL108
4 o 330 77.4 107 111 157 259 261 243 182 1.54 151 529 17.1 349
PaWLI122-1  DHAREA R g A
570 80.9 164 12.0 0.54 467 1160 934 7.03 1.21 172 449 7.17 302
6 FIEE L. FISRIBLHS 3070 106.0 108 637.9 1127 6.00 21.85 2.00 195.8 5.49 17.73
7 ZRUR VTS FRBEAE 0 37.93 60.7 93 96 416.7 1223 7.00 12.47 0.93 2033 6.90 11.67
3 feduth &% 29T KRB A 68.0 4.0 184 4.68 2737 5.0
J’% Sn U Th La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y REE 68Eu
1 900 284 94 392 713 951 37.1 7.58 1.03 5.84 0.95 6.17 0.98 3.09 0.46 2.77 033 25.0 211.31 0.46
2 660 469 281 562 822 934 321 6.15 0.72 450 0.75 4.87 1.01 2.74 0.46 298 0.38 21.8 22620 0.41
3 18.0 3.74 572 102 233 168 753 145 2.16 11.4 1.87 10.6 2.14 591 0.95 5.68 0.70 51.5 534.51 0.50
4 11.0 3.00 442 553 855 133 62.7 109 1.41 8.40 1.46 9.16 1.88 5.50 0.80 5.53 0.65 402 302.69 0.44
5 10.0 2.08 7.34 41.1 509 7.26 25.6 4.22 0.98 3.72 0.58 3.24 0.63 1.61 0.25 1.67 0.23 13.8 15579 0.75
6 21.14 522 93.78 11.0 34.17 5.97 1.48 255 0.84 3.98 0.78 2.14 030 2.13 033 21 237 084
7 14.1 47.4 8223 1027 302 6.29 137 4.06 1.30 0.17 13.17 202.38  0.84
8 118.8 262.2 113.718.10 3.05 11.00 3.93 0.60 40.40 0.66
AR SR b SR R A U R G I PG b, B 107,
4OOIIIIIIIIIIIIIII 3000- 1T 11 1T 11117171714
1000 -
100E /Q Q E
E AN v o~ =
8 g \ 2NN E
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Genesis of the Late Carboniferous Daling rapakivi granites
at the southeastern end of the Xiao Hinggan Mountains

HAN Zhen—zhe", ZHAO Hai—ling"?, LANG Hai—tao*, Wang Xian—de'?

(1. State Key laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
2. Key Laboratory of Lithosphere Tectonics and Lithoprobing Techology of Ministry of Education, China University of Geosciences, Beijing 100083,
China;3. Qigihar Branch, Heilongjiang Institute of Geological Investigation and Research, Qigihar 161005, Heilongjiang, China;
4. Anhui Institute of Exploration Technique, Bengbu 233000, Anhui, Chinas)

Abstract : Rapakivi—textured feldspars occur in Late Carboniferous weakly gneissic, medium—grained porphyaceous
monzogranite in the Daling area between Hegang and Yichun cities at the southeastern end of the Xiao Hinggan
Mountains. Most of them are idiomorphic and broad sheet—like or broad —prismatic in shape, and consist of an
alkali feldspar core and a plagioclase mantle. Some are ovoid or globoid in shape without a plagioclase mantle and
about 1.5—3.5 c¢m in size. Their petrographical features are comparable to those of the typical rapakivi granite. In
addition, dark—colored microgranular dioritic enclaves are generally developed, and they have close relationship
with rapakivi K —feldspars. The enclaves have typical textures of magma and acicular apatites and contain K —
feldspar and quartz megacrysts of host rocks. The enclaves are mainly rounded in shape, showing pronounced
plastic rheological characters. They usually have a clear —cut contact relationship with the host rocks and
sometimes transition or foggy contacts could also be seen. The above —mentioned evidence fully shows that the
enclaves are MME type enclaves. On the basis of the geological characteristics of the pluton, rapakivi—textured
K —feldspar phenocrysts, dark —colored microgranular dioritic enclaves and petrochemistry and geochemistry, the
Daling rapakivi granites were the product of magma mixing and formed in an orogenic environment, and their
age and tectonic setting are different from those of typical rapakivi granites.

Key words:rapakivi —textured K —feldspar phenocryst; MME type enclave; magma mixing genesis;southeastern
end of the Xiao Hinggan Mountains

About the first author:HAN Zhen —zhe, male, born in 1965, PhD and senior engineer, engages in regional
geological survey and research ; E—mail: hzhenz65@163.com.



