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Abstract: This paper is the result of geological survey engineering.

[Objective] Zhaqgiaohe ophiolite is located at the junction of the Middle Qilian and South Qilian tectonic belt. The ophiolite in the
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belt is composed of serpentinite, serpentinized pyroxene peridotite, gabbro, diabase, block bedded altered basalt, a small amount of
pillow basalt and lenticular silicite. It is the west extension of the Lachishan ophiolite melange belt in Qinghai Province. [Methods]
In this paper, the study on the chronology and petrogeochemistry of gabbro in Zhaqiaohe ophiolite has been carried out. [Results]
According to the characteristic judgment of the main chemical components of the gabbro, such as SiO,, Na,O, K,O, (Fe,O; + FeO)
and MgO, the gabbro is tholeiitic series, belonging to tholeiite. According to the REE distribution pattern, there is no Eu anomaly or
weak negative anomaly, indicating that the rock experienced the separation and crystallization of plagioclase in the melting process,
and the REE distribution curve is approximately flat; the trace elements have obvious Ta and Sr positive anomaly characteristics,
indicating that gabbro in ophiolite in this area has similar characteristics with E-MORB. The results of LA—ICP—MS zircon U-Pb
dating show that the gabbro crystallization age is (524.0+2.5) Ma. [Conclusions] It is suggested that these gabbros originated from
the initial slowness without large—scale melting. It is suggested that the Zhaqiaohe ophiolite may have formed in the oceanic ridge

environment during the initial cracking stage of the paleo ocean basin.

Key words: ophiolite belt; gabbro; zircon U—Pb dating; E- MORB; Central Qilian; geological survey engineering; Zhaqiaohe;
Qinghai Province

Highlights : Zhagiaohe ophiolitic melange belt is the western extension of Lachishan ophiolitic melange belt in Qinghai Province.
The altered gabbro in this belt, with an age of (524.0+2.5)Ma, is an MOR—type ophiolite formed in the ocean ridge environment
during the initial pyrolysis stage of the ancient ocean basin.
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Fig.1 Tectonic location map (a) and regional tectonic map of Zhaqiaohe area (b)
1—Holocene alluvium; 2—Middle Triassic Chermagou Formation; 3—Late Permian Zhongshigong Formation; 4—Late Triassic Hajir Formation;
S5—Early and Middle Permian Caodigou Formation; 6—Early and Middle Permian Lemengou Formation; 7—Late Carboniferous Yanghugou

Formation; 8—Early Carboniferous Chouniugou Formation; 9— Early Ordovician Wuligou Formation; 10—Late Cambrian Liudaogou Formation;

11-Qingbaikouji Wugeshan Formation; 12— Limestone blocks/conglomerate blocks; 13—Siliceous rock block/tuff rock block; 14—Basalt blocks;
15—Diabase blocks; 16—Gabbro rocks; 17—Phyllite; 18— Conformity/unconformity boundary; 19—Fault boundaries; 20—Bedding/foliation;
21-Profile position; 22—Sampling location and number
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Fig.2 Field and microscopic features of the Zhaqgiaohe gabbro
a—Melange production characteristics; B—Altered gabbro outcrop; C—Altered gabbro micrograph; P1—Plagioclase; Cpx—Clinopyroxene;
Hb—Hornblende
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Table 1 Major element (%) and trace element (10°°) compositions of the samples from Zhagqiaohe area

¥5S  Si0, TiO, ALO; FeO;, FeO MnO MgO CaO NaO KO PO CO, HO z
23-1 4758 041 1458 195 523 0.6 1113 1351 176 037 0.04 004 3.06 99.82
232 4791 036 1433 205 497 017 1111 1368 174 041 003 008 296 99.80
23-3 4768 038 1457 208 497 016 1094 1376 172 038 004 008 3.06 99.82
7-1  47.07 111 1641 324 578 017 708 1353 234 005 012 020 266 99.76
8-1 4588 147 1330 380  6.60 0.8 649 1281 255 037 018 311 298 99.72
ez La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
23-1 457 697 121 5.33 138 037 1.54 029 194 039 115 018 110 0.9
23-2 1157 1806 291  11.89 246 054 211 037 232 047 129 019 115 020
233 323 596 092 429 123 029 153 027 190 040 116 018 112 0.7
7-1 921 1863 245 1069 292 089 358 0.66 404 086 234 036 228 032
8-1 11.80 2473 345 1516 425 107 502 092 559 118 329 050 296 042
FE5 Sr Rb Ba Th Ta Nb Zr Hf P U Y Sc Ti K
23-1 14742 615 19470 155 095 982 989 28 575 025 2001 5341 6458 3071
23-2 15401 687 19530 1.60 095 819 863 26 631 033 3144 5478 7158 3403
23-3 15490 6.18 18990 144 082 890 879 37 575 024 29.84 5869 7278 3154
7-1 19732 432 14387 129 093 806 6730 244 524 026 2151 4562 6654 3415
8-1 16518 5.83 18290  1.38 140 1377 101.80 3.52 786  0.60 30.73 39.58 8813 3071
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Fig.4 Chondrite normalized REE distribution patterns (a) and primitive mantle-normalized trace lements patterns (b) of the samples

from Zhaqiaohe area (normalization values after Sun and McDonough, 1989)

R2 HIGEEKE U-Pb B ZRSHHIE

Table 2 U—Pb is otopeage determine dresult of the samples from Zhaqiaohe area

Rb K BaTh U NbTalLaCeSrNd P ZrHf SmTi Y YbLu

FR/10° [ 2 OB R/ Ma

=85 TwU -

Pb Th U YPbPb 1o UPbAU 1o PPbAU 1o PbAPb lo Pb/SU 1o Pb~U 1o
1 30.88 1254 3273 038 0.05724 0.00245 0.66890 0.05819 0.08474 0.0021 501 10 520 12 524 19
2 2353 1168 257.9 045 0.05733 0.00131 0.66921 0.02926 0.08464 0.0018 504 11 520 29 524 93
3 23.001 1035 2481 042  0.0573 0.00133 0.66966 0.02951 0.08474 0.0018 503 10 521 11 524 19
4 2234 863 2408 036 0.05725 0.00141 0.66767 0.03102 0.08457 0.0019 501 10 519 12 523 20
5 17.82 85.6 1754 049 0.05889 0.00136 0.76597 0.03013 0.09432 0.0018 563 1 577 12 581 22
6 51.51 2062 5613 037 0.05734 0.00178 0.67221 0.05983 0.08501 0.0029 505 10 522 12 526 20
7 30.08 1532 320.5 0.48 0.05751 0.00134 0.67173 0.02976 0.08469 0.0018 511 15 522 15 524 20
8 17.84 963 196.1 0.49 0.05746 0.00137 0.67151 0.03246 0.08474 0.0020 509 10 522 12 524 20
9 2125 1032 233.0 0.44 0.05748 0.00144 0.67233 0.03206 0.08481 0.0018 510 11 522 12 525 22
10 20.59 157.3 227.3 0.69  0.05745 0.00256 0.67279 0.06107 0.08492 0.0020 509 11 522 16 525 57
11 18.44 113.6 2041 0.56 0.05733 0.00174 0.67062 0.05898 0.08483 0.0028 504 12 521 32 525 98
12 2177 97.6 237.5 041 0.05731 0.00144 0.67319 0.03204 0.08518 0.0018 503 15 523 14 527 18
13 2822 653 3049 021 0.05729 0.00136 0.66866 0.03007 0.08464 0.0019 503 10 520 12 524 19
143330 203.1 3625 0.56 0.05736 0.00135 0.67143 0.03011 0.08488 0.0018 505 11 52 12 525 21
15 1844 1243 2039 0.61 0.05728 0.00131 0.67344 0.03110 0.08526 0.0020 502 10 523 12 527 19
16 1674 563 181.6 031 0.05717 0.00132 0.66997 0.03082 0.08498 0.0020 498 11 521 12 526 20
17 40.83 2583 4365 0.59 0.05735 0.00132 0.67319 0.03119 0.08513 0.0020 505 11 523 12 527 20
18 37.60 157.1 3972 0.40 0.05741 0.00158 0.67089 0.03526 0.08474 0.0018 507 11 521 12 524 20
19 2430 1224 266.6 046 0.05698 0.00153 0.65170 0.03213 0.08294 0.0021 491 11 510 11 514 21
20 4423 2462 470.0 0.52  0.05681 0.00222 0.64642 0.05421 0.08252 0.0013 484 12 506 12 511 19
21 41.87 257.6 4674 0.55 0.05717 0.00165 0.67134 0.04356 0.08516 0.0014 498 10 522 13 527 32
22 20.75 158.6 230.0 0.69 0.05718 0.00132 0.66974 0.03543 0.08495 0.0015 498 11 521 12 526 22
23 20.85 185.1 2246 0.82 0.05712 0.00136 0.67071 0.03210 0.08516 0.0020 496 14 521 12 527 20
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Fig.5 CL images of the zircons from Zhagiaohe area
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