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The discovery of the amphibolite in the Kalamaili ophiolitic mélange formed in
mid-oceanic ridge setting
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(Regional Institute of Shaanxi Bureau of Geological Exploration, Xianyang 712000, Shaanxi, China)

Abstract: The amphibolite, which is lenticular in shape and is wrapped in metamorphic peridotites, was discovered in the Kalamaili
ophiolitic mélange belt, East Junggar, Xinjiang. LA—ICP—MS zircon U—Pb dating of the amphibolite yielded an age of (402.7+4.9)
Ma, indicating that it was formed in Early Devonian. Petrographic, whole—rock chemical and Sr—Nd isotopic data suggest that the
source rocks of the amphibolites were probably the meta— gabbro. The rock samples have SiO,, MgO and Mg’ values of 47.58%—
50.57%, 8.04%—9.12% and 63.89—67.64, respectively. They also have Ni and Cr values of 68.9x107°-99.2x10° and 306x107°~398x
107°. All these geochemical data are similar to the average value of MORB. The REE of the rocks show weak depletion to flattening

WhE B :2016—03—09; BB HH#A : 2016—04—26
EEIE . FEHUFEA /I H (1212011120500) FTH GLR IS BN 400 H (Y15-1-LQO2) A ¥E i,
TEE R hd, 53, 1984 454, AR BF5T 7 ) < s LU 5 AR FRFSE B X B S50 7744 5 E—mail : huangg523@163.com.

http://geochina.cgs.gov.cn HEHET, 2017, 44(2)



H 44 21

B ) A RN R R A LSRR A A P ARH A TN ) e BRSPS I R A B A 359

pattern. The features of the trace elements of the rocks are similar to those of the N—MORB, suggesting no obvious depletion of Nb,

Ta, Zr, Hf and Ti. The samples have high e () values varying from 8.7 to 9.2, suggesting that the original magma of the rocks was

derived from the depleted mantle. On the TiO, versus FeO/MgO and Th versus Ta versus Hf/3 diagrams, all samples fall in the

MORB field. Combined with the geological background, the authors hold that the amphibolite was probably formed in a mid—

oceanic ridge setting and represented the lithosphere fragments of the dismembered ancient ocean basin, being a part of the Kalamaili

ophiolitic mélange. This research reveals that the opening time of the Kalamaili ocean basin was the Early Devonian at least.
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Fig. 1 Simplified tectonic geological map and regional geological sketch map

a—Tectonic map of the Central Asian Orogenic Belt (CAOB) (after Seng6r and Natal'in, 1996), b—Simplified geological map of the Junggar terrane

(after Chen and Jahn, 2004) and c—Simplified geological map of Karamaili area in eastern Junggar in northern Xinjiang (modified after reference@)
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Fig. 2 Simplified geological map of Basidekuoyan area (a) and geological cross section of sampling (b)
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Fig. 3 Specimen and microphotographs of the amphibolites
Pl-Plagioclase; Hb—Hornblende

ELEMENTII {55 43 3 B8R & 45 25 IR BT i 3 A
ST TERL, MRS BE AR T 5%~10%. Sr—Nd [Fl i &
43 HT R FH ISOPROBE-T #4HE B ik 1 (TIMS) i#:4 7
AT, S HTNG [RI37 25 A9 43 1A% 1E 43 301 FH St/ Sr=
0.1194 F1 "Nd/"**Nd=0.7219, 4 ¥ #1 8] , Nd ¥5 #£
SHINESTU A9 '“Nd/““Nd il 5 {8 # F % 15 K
(0.512118+3) (20), Srhrff NBS987 A5tk 'S/ Sr il 1
ERYFBIE 4 (0.710250+7) (20). ASUCHRFFHE i (4
("St/*St) AH Fl ena(?) B 2% B LA-ICP-MS £ 1 U~
Pb A3 RIS HEF TR IE 1Y, 75 45 i Nd AR
1 (Tom) 7% DePaolo(1981) R R A T4

5 SRS

5.1 $&A U-Pb £

RHE AR AR i8S A A B b DIR BOR
o F A A a L ES BB AR 3 B AR
AT 70~130 pm. IR L GG (E 4) o, 8
A LR AT B BT, 2 B SR I A 8 A

i, INTRJCER B 84 AN IS il , R EATA S
W B

FIF LA-ICP-MS X HH 14 RS A58 1 14 4
AR U-Pb 4R, g R L3R 1, /R4 U . Th
MR 95% 10 °~473x 10 *F145x 10 °~360x 10", Th/
U UAE 4 0.33~0.84, KB KT 0.4, 545 H 4%
AREEAIL . 7655 A B9 U—Pb i85 A1 il £& 18] o (&
5a), 14307 AL T U-Pb IS IR |- HAE— MR
IR XN, P/ U R THAF IR 254K T 395~411 Ma,
H AL 5 4 1% 4 (402.7+4.9) Ma (MSWD=0.33)
([ 5b)  ARFBHE A N 2 A I 45 AR IS BRI
i,
5.2 AAHERLF4HE

R A2 Bt a R il 13 R RHK A TN A A
BRALA T A R K 2, 45 R BoR RHC A N 4 Si0,
B AE 47.58%~50.57% , £ Si0,~Zr/Ti0,%0.0001 ( [4]
6a) Fr A AR I R TR A B LA X,
LR T AR B PR A S TIO, & AR, A T

http://geochina.cgs.gov.cn "1 [EHLT, 2017, 44(2)



H 44 21

B ) A RN AR R A LSRR e R ARHK A TN ) A B P R R S PR B A 1 DA 363

(406+6)Ma

©; [OR

(411+4)Ma

(404+5)Ma (406+5)Ma

(399+4)Ma  (411+4)Ma (401+5)Ma (397+6)Ma (395+5)Ma
= / b
(399+4)Ma  (398+6)Ma (401+4)Ma (397+5)Ma KLAL

[ 4 BHS A NS A I 2B IEE S P/ U AE %
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Table 1 LA-ICP—MS zircon U—Pb isotopic analyses of the amphibolites (KLLA01) in the Kalamaili ophiolitic mélange
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Table 2 Major elements (%), trace elements (10 °) and Sr—Nd isotopic compositions of the amphibolites in the Kalamaili
ophiolitic mélange

P KLAOI KLA02 KLAO3 KLA0O4 KLAO5 KLA0O6 KLAO7 KLAO8 KLA09 KLAI10 KLAll KLAI2 KLAI3
Si0, 4878 4927 4889 4845 4878 5046 4867 4758 4882 5057 4884 4903  49.83
TiO, 124 1.16 123 1.06 125 0.931 127 1.16 123 1.11 123 118 1.08
ALOs 1504 1495 1500 1536 1503 1441 14.97 15.67 1507 1452 1508 1509  15.00
Fe,03 3.13 2.04 2.98 1.72 3.06 1.69 3.08 224 295 1.97 327 2.03 1.56
FeO 7.20 7.57 7.15 7.68 7.30 8.01 7.20 7.18 7.40 737 6.90 7.47 755
MnO 0.18 0.18 0.17 0.14 0.15 0.188 0.17 0.16 0.16 0.18 0.15 0.16 0.17
MgO 8.43 8.43 8.50 9.12 8.42 8.68 8.47 8.70 8.51 8.04 8.42 8.08 8.40
Ca0O 1090 1048 1090 1040  10.94 9.18 10.99 1156 10.93 10.48 1089 1124 1062
Na,O 3.14 3.20 3.16 2.87 3.14 3.95 3.08 261 3.12 341 3.18 3.09 332
K,O 0.13 0.17 0.12 0.16 0.12 0.166 0.12 0.08 0.12 0.15 0.12 0.11 0.12
P,0s 0.10 0.09 0.10 0.09 0.10 0.105 0.10 0.08 0.09 0.09 0.10 0.09 0.09
LOI 1.74 2.44 178 293 1.65 221 1.80 295 1.56 2.10 1.80 242 227
Total 100.01 9998 9998 9998 9994 9998  99.92 9997 9996  99.99 99.97  99.99  100.01
Mg 6400 6546 6462 6764 6389 6583 6422 6667 6414 6503 6437 6476 6649
La 253 205 221 2.54 2.40 3.74 231 2.14 261 223 233 242 265
Ce 8.23 6.72 7.20 7.89 7.97 10.8 7.07 7.26 8.64 732 6.73 755 8.16
Pr 138 132 145 1.36 1.35 1.67 145 1.34 1.69 134 1.29 143 141
Nd 8.48 7.71 827 7.70 8.07 8.5 8.00 7.35 9.51 7.54 7.80 7.68 7.62
Sm 2.99 281 2.69 2.84 261 257 2.74 2.85 291 2.79 292 3.01 297
Eu 1.18 1.00 1.13 0.92 1.10 1.06 1.15 1.13 145 0.95 0.93 1.05 0.89
Gd 3.99 3.63 3.68 3.68 4.14 3.49 3.98 3.85 4.54 3.64 4.07 3.89 345
Tb 0.87 0.57 0.81 0.60 0.89 0.645 0.77 0.55 0.96 0.57 0.78 0.59 0.53
Dy 548 437 4.87 438 5.60 428 5.29 476 5.80 439 4.80 461 4.07
Ho 121 1.03 0.98 0.99 1.06 0.871 1.03 1.13 130 1.02 0.99 1.07 1.01
Er 3.38 3.04 3.39 281 3.39 2.65 3.30 2.90 3.94 2.82 321 287 261
Tm 0.54 0.47 0.55 0.44 0.53 0.379 0.49 0.45 0.63 0.40 0.49 0.50 0.43
Yb 3.52 2.82 275 2.80 3.08 295 327 2.84 3.82 2.90 3.01 2.87 255
Lu 0.54 0.39 0.49 0.38 0.59 0.415 0.50 0.43 0.57 0.36 0.40 0.40 0.33
Y REE 4432 3793 4047 3933 4278 4402 4135 3898 4838 3827 3975 3994 3868
LREE/HREE 127 132 131 1.45 1.22 1.81 122 131 1.24 138 1.24 138 158
JEu 1.04 0.96 1.10 0.87 1.02 1.08 1.06 1.04 122 0.91 0.83 0.94 0.85
(La/Yb)x 0.52 0.52 0.58 0.65 0.56 091 0.51 0.54 0.49 0.55 0.56 0.60 0.75
Y 32.1 269 296 26.0 30.6 242 287 277 337 26.1 276 275 25.1
Li 2.94 3.51 2.88 5.62 2.88 136 3.08 4.84 3.78 2.40 2.66 291 2.90
Cu 69.1 106.0 56.4 185 673 182.0 577 234 68.7 79.0 512 62.0 87.5
Pb 1.04 0.53 0.39 0.65 0.78 0.817 0.70 0.42 1.52 0.97 127 0.75 0.51
Zn 56.5 63.1 50.0 323 535 114.0 472 359 61.6 56.8 427 37.6 385
Ga 185 154 157 152 182 15 16.7 17.1 19.6 143 153 157 147
Cs 0.02 0.04 0.01 0.06 0.02 0.29 0.03 0.06 0.03 0.04 0.02 0.04 0.07
Sc 525 363 483 334 515 49.4 494 30.9 54.8 339 445 343 33.0
Cr 386 358 353 368 359 306 352 368 395 355 342 351 349
Co 64.5 392 56.4 462 65.7 633 60.4 447 642 39.7 60.9 40.9 41.0
Ni 89.4 75.9 81.4 99.2 84.0 29.1 81.5 83.0 932 68.9 76.3 793 81.0
\% 335 273 313 259 332 439 312 275 357 262 293 274 265
Rb 0.83 133 0.77 2.62 0.84 2.83 0.81 1.11 0.89 232 0.69 138 1.61
Sr 176 128 167 150 168 263 169 226 199 119 154 142 137
Ba 125 2238 11.1 252 116 80.4 12.0 109 14.6 293 10.6 226 229
Ta 0.14 0.19 0.11 0.18 0.11 0.092 0.10 0.27 0.14 0.17 0.09 0.18 0.21
Nb 1.22 0.73 1.10 0.80 1.29 0.90 1.19 0.94 133 0.89 0.99 0.77 0.90
Th 0.09 0.08 0.08 0.22 0.07 0.28 0.09 0.30 0.10 0.06 0.07 0.02 0.06
0] 0.99 0.04 0.52 0.26 0.73 0.18 0.54 0.46 0.70 0.29 0.55 0.13 0.10
7r 6030  70.10 6230 6120 6150 9620  69.82 6880 6840 6420 6760 6880  61.20
Hf 1.68 1.59 1.42 127 1.50 255 1.50 148 1.39 1.38 1.34 1.46 131
Rb/107° 0.83 0.77 0.84 0.81 0.89 0.69
Sr/107° 176 167 168 169 199 154
YRb/A°Sr 0.01401 0.01382 0.01482 0.01420 0.01329 0.01338
87Sr/%sr 0.70441 0.70427 0.70437 0.70428 0.70434 0.70419
20 0.000012 0.000012 0.000014 0.000012 0.000009 0.000015
*Sr/*°Sr)i 0.70433 0.70419 0.70428 0.70420 0.70426 0.70412
Sm/10°° 2.99 2.69 291 2.74 291 292
Nd/107¢ 7.48 727 7.67 725 791 7.80
WSm/"™Nd  0.24169 0.22372 0.22940 0.22851 0.22244 0.22635
SNA/™Nd 051320 0.51315 0.51318 051319 0.51318 0.51317
20 0.000011 0.000009 0.000012 0.000014 0.000006 0.000011
("SNd/"™*Nd);  0.51257 0.51256 0.51257 0.51259 0.51259 0.51257
end(r) 8.7 8.7 8.9 92 92 8.8
Topm /Ma 437 443 425 398 401 428
fsmNa 023 0.14 0.17 0.16 0.13 0.15
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