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Fig.1 Sampling locations along NS—trending structural section in the Yellow River source area
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Table 1 Measurements and calculations of rock magnetic fabric elements of the Yellow River

source basin (unit: 107°ST)

} Ko Kin Knin
e Fas Kunax Kint Kmin  Kumean L F P T E H
Dg Ig Dg Ig Dg Ig
1 Pyl 18460 18330 18050 18280 2610 135 1671 157 297 691 1007 1016 1023 0378 1008 219
2 P2 14700 14550 14030 14430 3118 317 2170 77 1149 571 101 1038 1048 056 1026 4386
3 Ps3 17240 17040 16520 16930 2140 313 659 543 3135 153 1011 1032 1043 0464 1020 414
4 Py 15520 15430 15010 15320 1931 528 3331 302 751 197 1006 1028 1034 066 1022 327
5 PsS 24230 23750 23320 23770 521 602 1514 52 2443 292 102 1019 1039 -0044 0998 378
6 Py-6 209.00 20540 20350 20600 1099 33 2103 722 188 175 1018 1009 1027 -0303 0992 243
7 Py-7 172.70 171.60 16460 16970 2707 647 584 218 1533 123 1.006 1.042 1.049 0.745 1.036 4.7
8 P,-8 14620 14610 14510 14580 135 434 1216 182 2282 410 1001 1006 1007 0752 1006 068
9 P49 159.80 15890 14970  156.20 523 140  303.8 51.8 1522 346 1.005 1.061 1.067 0.835 1.055 6.41
10 Py-10 26250 25750 25210 25740 3233 146 1158 737 2314 72 1019 1022 1041 0055 1002 428
11 Py-11 118.80 11830 117.80 11830 1283 99 31.0 359 2314 523 1.004 1.004 1.008  -0.013 1.000 0.85
12 Py-12 128.80 12790 12440 127.00 939 309 3586 8.8 2544 57.6 1.007 1.029 1.036 0.626 1.021 3.94
13 Py-13 20300 20090 20030 20140 358 228 2881 358 1511 454 1011 1003 1013 -0577 0993 149
14 Py-14 29490 29060 28210 28920 2915 420 1456 426 383 179 1015 103 1045 0345 1015 45
15 P15 30990 29850 28750 29860 179 778 1268 40 2176 115 1038 1038 1078 0001 1000 736
16 P16 22560 22090 19690 21450 200 516 1340 179 2360 327 1021 1122 1146 0692 1099 1349
17 P18 22390 22120 20920 21810 2564 146 1613 191 215 656 1012 1057 107 0639 1045 688
18 Py-19 193.20 189.60  187.10  190.00  322.0 04 529 684 2319 21.6 1.019 1.014 1.033 -0.152 0.994 3.16
19 P4-20 27950 27630 26830 27470 445 763 3053 22 2148 136 1011 103 1042 045 1018 436
20 Py-21 302.10 29850 287.80 296.10 202.1 442 302.2 10.2 422 44.0 1.012 1.037 1.05 0.499 1.025 4.73
21 Py-22 197.00 192.60 18540 191.60 184.6 154 2751 2.0 123 74.5 1.023 1.039 1.062 0.254 1.016 6.25
22 P23 34760 34480 34060 34430 2489 452 1281 270 190 326 1008 1012 1021 0197 1004 203
23 Py-24 82.56 82.09 81.14 81.93 117.7 1.5 209.0 403 26.0 49.6 1.006 1.012 1.017 0.342 1.006 1.83
24 P25 189.10 18820 178.10 18510 3224 640 860 151 1818 207 1005 1057 1062 0837 1052 595
25 P,-26 28310 28210 27280 27930 2763 72 1722 626 99 262 1003 1034 1038 0814 1030 358
26 P27 21550 213.70 20690  212.00 172.7 824 3018 4.8 323 59 1.008 1.033 1.042 0.6 1.024 425
27 P,-28 6622 6556 6522 6567 111 03 2811 52 1040 848 101 1005 1015 -0321 0995 152
28 P,-29 10160 9975 9779 9973 2475 541 1115 276 98 212 1019 102 1039 0026 1001 421
29 P,-30 166.80 16520 16320 16510 1559 369 2661 247 215 429 1.01 1012 1022 0124 1003 242
30 Py-31 20310 19660 18940 19640 1724 514 2956 237 394 286 1033 1038 1072 0072 1005 714
31 P,-32 22230 22180 21720 22050 3270 362 1075 465 2209 207 1002 1021 1024 0799 1019 226
32 P4-33 77.58 77.06 76.83 77.16 2249 764 3234 2.0 539 13.4 1.007 1.003 1.01 -0.384 0.996 1.04
33 P,-34 21070 20970 20650 209.00 1651 624 3096 230 458 143 1005 1015 102 0516 1011 191
34 P35 16280 16210 15890 16130 2563 560 1150 278 151 (81 1004 102 1024 0655 1016 248
35 Py-36 159.60 159.10 15330 157.30 48.0 312 3175 0.8 226.1 58.8 1.003 1.037 1.041 0.847 1.035 4.46
36 P,-38 3295 3289 3280 3288 3384 703 2209 94 1280 170 1002 1003 1005 0287 1001 06l
37 P4-39 23470 231.00 22630 230.70 2468 56.0 127.3 183 274 275 1.016 1.021 1.037 0.126 1.005 3.9
38 Py-40 171.20 169.00 165.10 168.40 89 124 100.1 54 2131 76.4 1.013 1.024 1.037 0.308 1.01 3.57
39 Py-41 31860 31260 30920 31350 385 274 2880 340 1581 436 1019 1011 103 -0269 0992 318
40 Py-42 154.40 150.80 14940 151.50 107.7 17.8 2430 657 124 16.0 1.023 1.01 1.034 -0.403 0.986 3.29
41 P43 24330 24030 237.10 24020 3369 296 854 291 2107 461 1012 1014 1026 0052 100l 250
42 P44 23330 23040 22730 23040 2434 410 1174 341 40 304 1013 1013 1026 0026 1001 261
43 P4-45 27890 27450 26720 273.50 58 58.7 168.3 30.1 262.8 7.7 1.016 1.027 1.044 0.256 1.011 438
44 P47 19160 19130 19040 19110 3139 422 1239 474 2194 50 1001 1005 1006 0528 1003 105
45 09D-1 25100 24700 24000 24600 529 335 1540 163 2657 518 1017 1031 1048 0281 101 447
46 09D-2 253.00  249.00 245.00  249.00 659 11.0 157.4 7.8 281.9 76.5 1.014 1.018 1.032 0.107 1 321
47 09D-3 227.00 22500 221.00 224.00 14.1 66.6 158.5 194 2530 12.6 1.009 1.016 1.025 0.27 1.009 2.68
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Kinax Kint Kuin
FE o RERS Kinax King Kunin Kumean L F P 1 E H
Dg Ig Dg Ig Dg Ig
48 09D-4 21900 21700 20800 21500 430 392 1376 56 2344 502 1011 1041 1052 0588 1034 512
49 09D-5 15200 15000 14600 14900 203 361 1389 332 2577 364 1013 1026 1039 0338 1014 403
50 09Y-1 11800 11700 11600 117.00 2449 726 1426 38 514 170 1009 1009 1018 0041 1 171
51 09Y-2 139.00  137.00 13600 137.00 1110 505 3283 333 2254 188 1013 1011 1.024 -0095 0993 219
52 09Y-3 35400 35100 32800 34400 1815 703 3246 159 578 112 1008 1069 1077  0.79 1061 7.56
53 09Y-4 25300 246.00 23600 24500 3250 509 1323 384 2272 62 1027 1043 1071 0219 1014 694
54 09Y-5 34600 33700 31400 33200 3367 516 1207 326 2226 179 1029 1071 1102 042 1045 964
55 09Y-6 231.00 22600 217.00 22500 289.1 863 1422 31 521 20 1021 1041 1064 0316 1019 622
56 09Y-7 407.00 387.00 37600 390.00 3500 568 823 15 1733 331 1052 103 1083 -0268 0979 795
57 09Y-8 187.00 18300 18200 18400 1107 234 2571 625 147 136 1019 1006 1025 -0518 0984 272
58 09Y-9 17200 168.00 16500 16800 1772 430 3303 437 739 138 1024 1018 1042 -0.139 0995 417
59 09Y-10 25400 25100 23200 24500 1558 559 3395 341 2483 17 1012 1079 1092 0731 1069 898
60 09M-1 32200 32100 29400 31200 834 248 2993 603 1806 153 1005 1091 1097 0883 1088 897
61 09M-2 33400 33300 31300 32700 2117 640 3106 43 427 256 1004 1064 1068 0875 1061 642
62 09M-3 317.00 31500 30200 31100 2988 36 673 843 2085 45 1006 1043 1049 0753 1036 482
63 09M-4 21900 21800 21400 21700 1628 717 3208 170 528 65 1007 1017 1024 0423 1014 230
64 09M-5 23200 23000 22500 22900 2188 740 3131 12 435 159 1008 1025 1033 0497 1013  3.06
65 09M-6 401.00 39800 39200 397.00 3152 567 1508 323 562 7.1 1006 1017 1023 0499 1008 227
66  09M-7 311.00 30300 28400 29900 2866 647 1066 253 166 00 1025 1066 1093 0436 1039 903
67  09M-8 31400 31000 281.00 30200 525 494 2965 206 1922 332 1014 1103 1119 0748 1089 1093
68  09M-9 28400 28200 26400 27700 2987 389 1231 510 304 21 1009 1068 1077 0767 1061 722
69  09M-10 20800 207.00 20500 20700 1608 759 2927 95 244 103 1008 101 1018 0102 1005 145
70 O9N-I 15800 157.00 14900 15500 464 162 2986 464 1500 391 1007 1048 1056 073 1047 581
71 09N-2 17200 17000 160.00 167.00 2796 731 662 142 1585 89 1013 1057 1071 0628 1050  7.19
72 O9N-3 181.00 17900 16800 17600 1886 455 248 433 2870 82 1009 1069 1078 0774 1054 739
73 O9N-4 197.00 19500 180.00 191.00 351.1 882 2111 14 1211 12 1011 108 109 0767 1072 890
74 09N-5 23700 23500 22100 23100 1387 539 2390 74 3342 351 1.01 1061 1071 0721 1054 693
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Fig.2 P frequency of magnetic susceptibility anisotropy

KE X GHEILEEYE
3.3 WA F-L B

A AR 2 RG5O T i R
AR R Ji IO AR Bisf 17 A% W kA —
Koy Wi AR B AR R A AN SR — Al
Ko, - 1H R AR R AR ER A — AN 4R R — Al
1B AR BN AR TR I S M sk bR A i BRI
A E>1.E<1 Fl E=1, [N FH #4009 00 42 3R A A i 26
PR 1 BRSO IS F—L &1, R LA A N
ARSI LT BRI YA A R A R e TN AR IS D B A
XFRE YA AR AR RGN R E TR
A ST AR B R T B 4R BT T ) 4R O e
P 2T 95 X g A T A5 S F—L (& 3) R
T A7 30 RIS IE &L F—L Bl (Flinn EIf# )
BV KL, A 28 A TSR I B AE XN 1A s T
TEF TN A8 DX N 1 A4S R V8 TE WSO 1 722 X P 156 W Ay
WA B R LA T R (& PEED AR TE | o T 3

N YR R
/l\’iﬂiéﬁﬁ\_/l‘iﬂih

L
115
E=0 E-1
1.10 0<E<1
1<E<oo
1.05 4 °
“-o :: < S ° ¢ E=°°
1 T — T T , F
1 1.05 1.10 1.15

B 3wl i X )R B Ul 30 AN AR 45 Y Flinn B f#

Fig.3 Flinn diagram of 30 sampling points along the
ductile shear zone in the Yellow River source area
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Fig.6 Magnetic fabric measurement section of the shear zone from Bayankalashan mouth to Huashixia

in the Yellow River source area
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Fig.7 Magnetic fabric measurement section in south Yeniugou shear zone
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Fig.8 Magnetic fabric measurement section in west Maduo County, the Yellow River source area
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Magnetic fabric of rock in the source area of the Yellow River and its
geological significance

HAN Jian—en, YU Jia, ZHU Da—gang, SHAO Zhao—gang, MENG Xian—gang,
QIAN Cheng, HE Cheng—guang, WANG Jin, LV Rong—ping

(Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract: The source area of the Yellow River located in northeast Tibetan Plateau is composed mainly of
Triassic sedimentary strata. From north to south, a series of nappe structures and some early nearly—vertical ductile
shear zones are developed. This paper presents the magnetic fabric of Bayankala Group sedimentary rocks in the
Yellow River source area. It is shown that the rock magnetic susceptibility anisotropy (P value )and the percentage
of anisotropy of magnetic susceptibility (H value)are not large either, suggesting overall weak ductile deformation
in the area and strong ductile deformation in some parts. The magnetic fabric of rock is characterized by
development of magnetic foliation, underdevelopment of magnetic lineation and flattened magnetic susceptibility
ellipsoid, implying that rock endured flattening deformation in the compressive stress. The major principal stress is
in NNE—SSW (near SN) derection, followed by NE—SW direction. Based on an analysis of rock magnetic fabric,
the authors found that there are two ductile shear zones in the source area of the Yellow River. The ductile shear
zones and the current distribution of lakes have certain coupling relationship. The northern ductile shear zone
along the present Yellow River valley dominates the distribution of Zhalinghu, Elinghu and "Four Sister Lakes "
in Maduo. The southern ductile shear zone along Gangnagema Co—Yeniugou belt controls the distribution of
remnant lakes.

Key words: magnetic fabric;ductile shear zone;source area of the Yellow River
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