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附表Ⅰ 采样点的空间分布 

Attached Tab.Ⅰ Geographical distributions of sampling sites 

样点 缩写 经度/° 纬度/° 海拔/m 样点 缩写 经度/° 纬度/° 海拔/m 

青海湖 1 QHL1 99.86 36.99 3149 鄂陵湖 1 ELL1 97.75 35.08 4235 

青海湖 2 QHL2 99.79 36.75 3155 鄂陵湖 2 ELL2 97.65 35.03 4228 

青海湖 3 QHL3 100.37 37.11 3150 鄂陵湖 3 ELL3 97.55 34.90 4236 

尕海 1 GHL1 97.59 37.11 2801 扎陵湖 1 ZLL1 97.29 34.82 4252 

尕海 2 GHL2 97.52 37.15 2796 扎陵湖 2 ZLL2 97.18 34.87 4250 

尕海 3 GHL3 97.57 37.14 2806 扎陵湖 3 ZLL3 97.43 34.96 4250 

托素湖 1 TSL1 96.88 37.18 2760 岗那格玛措 1 GNGMC1 98.61 34.32 4185 

托素湖 2 TSL2 97.01 37.12 2762 岗那格玛措 2 GNGMC2 98.69 34.30 4155 

托素湖 3 TSL3 96.92 37.14 2766 阿涌吾尔玛 1 AYWEMC1 98.21 34.82 4183 

托素湖 4 TSL4 96.95 37.18 2758 阿涌吾尔玛 2 AYWEMC2 98.18 34.75 4181 

可鲁克 1 KLKL1 96.85 37.26 2763 苦海 1 KHL1 99.16 35.31 4091 

可鲁克 2 KLKL2 96.93 37.30 2771 黑海 1 HHL1 93.22 36.02 4392 

可鲁克 3 KLKL3 96.87 37.33 2760 黑海 2 HHL2 93.28 35.96 4390 

小柴旦 1 XCDL1 95.48 37.15 3125 海丁诺尔 1 HDNE1 93.20 35.61 4429 

小柴旦 2 XCDL2 95.58 37.47 3131 海丁诺尔 2 HDNE2 93.17 35.54 4418 

小柴旦 3 XCDL3 95.51 37.49 3127 库塞湖 1 KSL1 92.92 35.76 4439 

哈拉湖 1 HLL2 97.56 38.40 4225 库塞湖 2 KSL2 93.02 35.67 4448 

哈拉湖 2 HLL2 97.47 38.21 4025 库塞湖 3 KSL3 92.96 35.73 4443 

哈拉湖 3 HLL3 97.77 38.19 4036 盐湖 1 YH1 93.45 35.52 4417 

哈拉湖 4 HLL4 97.57 38.29 4055 盐湖 2 YH2 93.42 35.50 4417 

星星海 1 XXH1 98.12 34.87 4183 雅西措 1 YXC1 92.68 34.28 4462 

星星海 2 XXH2 98.10 34.83 4183 雅西措 2 YXC2 92.69 34.24 4452 

星星海 3 XXH3 98.09 34.79 4181 多尔改措 1 DEGC1 92.04 35.24 4652 

冬格措纳 1 DJCN1 98.68 35.30 4045 多尔改措 2 DEGC2 92.23 35.24 4643 

冬格措纳 2 DJCN2 98.62 35.31 4048 多尔改措 3 DEGC3 92.29 35.20 4693 

冬格措纳 3 DJCN3 98.54 35.31 4046 / / / / / 



 附表Ⅱ 不同样点沉积物物理化参数 

Attached Tab.Ⅱ Physicchemical factors of sediment in different sampling sites 

样点 pH 总氮/(g/kg) 氨氮/(mg/kg) 硝态氮/(mg/kg) 总磷/(g/kg) 

QHL1 8.96 0.96  9.56 6.62 0.80  

QHL2 9.71 0.19  4.51 4.45 0.36  

QHL3 9.66 0.22  3.95 4.47 0.84  

GHL1 9.01 1.04  20.72 8.16 1.07  

GHL2 9.23 0.55  6.02 6.48 0.96  

GHL3 9.15 0.47  8.02 5.31 1.27  

TSL1 9.39 0.41  9.82 4.94 1.08  

TSL2 9.35 0.41  4.63 5.32 0.99  

TSL3 8.93 1.24  41.61 5.77 1.49  

TSL4 8.96 0.47  8.87 5.55 1.03  

KLKL1 8.38 1.62  1.41  8.38 1.41  

KLKL2 7.83 6.15  1.21  7.83 1.21  

XCDL1 8.51 0.41  6.81 5.40 1.03  

XCDL2 8.73 0.52  10.87 6.44 1.49  

XCDL3 9.09 0.39  6.59 4.01 1.06  

HLL1 8.90 1.21  54.90 7.88 1.50  

HLL2 8.70 0.80  21.80 9.09 1.23  

HLL3 9.32 0.77  10.16 6.56 1.23  

HHL1 9.00 0.80  12.39 7.01 1.39  

HHL2 8.87 0.61  9.67 5.10 1.53  

HDNE1 9.51 0.85  10.31 5.22 1.05  

HDNE2 9.77 0.52  6.09 4.47 0.67  

KSL1 9.24 0.58  7.09 5.04 1.69  

KSL2 9.24 0.41  5.69 5.35 0.98  

KSL3 9.27 0.41  3.40 3.80 1.55  

YH1 9.25 0.50 10.92 5.34 0.84 

YH2 8.98 0.44 9.20 3.77 0.51 

YXC1 9.12 0.41  9.00 6.17 0.78  

YXC2 9.27 0.39  8.57 5.13 0.72  

DEGC1 8.83 0.77  22.90 5.29 1.13  

DEGC2 9.04 0.58  14.17 4.36 0.84  

DEGC3 8.98 0.77  18.94 6.98 1.03  



附表Ⅲ 不同样点水体物理化参数 

Attached Tab.Ⅲ Physicchemical factors of water in different sampling sites 

样点 水温/ 

℃ 

溶解氧/ 

(mg/L) 

电导率/ 

(mS/cm) 

总溶解固体/ 

(mg/L) 

盐度/ 

(g/L) 

pH 氧化还原 

电位/mV 

浊度/ 

NTU 

叶绿素 a/ 

(μg/L) 

溶解有机碳/ 

(mg/L) 

总磷/ 

(mg/L) 

总氮/ 

(mg/L) 

氨氮/ 

(mg/L) 

亚硝态氮/ 

(mg/L) 

硝态氮/ 

(mg/L) 

QHL1 18.17 2.70 14.40 10754.56 9.74 9.62 617.57 23.27 28.85 8.29 0.02 1.58 0.39 0.001 0.12 

QHL2 10.17 7.24 12.57 11395.13 10.35 9.77 813.97 100.00 68.17 8.30 0.02 1.46 0.33 0.005 0.10 

QHL3 8.12 7.53 12.19 11689.16 10.60 9.72 2.38 111.87 0.48 3.64 0.02 0.98 0.22 0.001 0.14 

GHL1 12.97 4.39 73.75 62229.80 68.51 8.90 108.43 482.19 30.23 18.44 0.01 3.40 0.13 0.006 0.73 

GHL2 10.68 4.93 69.71 62363.44 68.34 8.96 102.67 4.64 1.09 18.13 0.01 3.62 0.12 0.005 0.58 

GHL3 13.03 5.07 75.10 63275.51 69.88 8.95 99.57 144.18 5.21 19.01 0.02 3.40 0.11 0.005 0.58 

TSL1 13.11 6.30 21.66 18214.74 17.28 9.59 330.54 68.37 0.79 9.73 0.01 1.59 0.08 0.005 0.35 

TSL2 12.93 6.36 21.52 18181.88 17.24 9.62 384.87 59.47 0.78 22.66 0.01 2.50 0.08 0.002 0.58 

TSL3 9.53 7.15 18.54 17146.49 16.10 9.57 2.17 95.63 0.41 16.57 0.01 2.20 0.08 0.004 0.47 

TSL4 13.04 5.07 75.10 63275.51 69.88 8.98 144.18 99.57 5.21 22.19 0.01 2.35 0.11 0.003 0.67 

KLKL1 10.61 7.42 19.11 17126.68 16.11 9.66 93.07 12.06 1.14 2.93 0.02 0.84 0.23 0.003 0.27 

KLKL2 8.50 5.36 0.95 754.10 0.58 8.87 36.03 408.32 18.86 3.14 0.02 0.56 0.26 0.003 0.26 

KLKL3 8.10 7.60 0.91 746.58 0.57 9.20 27.63 22.98 2.30 3.09 0.02 1.09 0.20 0.002 0.22 

XCDL1 13.00 5.63 34.94 30038.88 29.93 9.29 66.70 15.48 0.74 9.88 0.02 1.98 0.08 0.002 0.30 

XCDL2 9.50 1.94 23.25 20877.94 20.09 8.99 -33.13 389.37 2.44 10.09 0.02 1.83 0.09 0.001 0.003 

XCDL3 10.00 1.56 27.23 24417.73 23.87 8.80 108.33 371.26 12.05 10.11 0.02 1.80 0.07 0.001 0.001 

HLL1 11.12 6.61 0.23 200.31 0.15 9.15 92.47 1.84 0.56 0.85 0.02 0.62 0.17 0.002 0.02 

HLL2 18.14 6.32 2.81 2055.80 1.66 9.81 70.67 6.86 1.10 3.98 0.01 0.78 0.09 0.003 0.10 

HLL3 5.48 8.56 3.26 3349.52 2.79 10.10 101.90 2.34 0.86 1.52 0.02 0.62 0.06 0.003 0.07 

HLL4 8.52 7.93 2.52 2127.86 1.73 9.81 127.47 51.39 1.02 4.13 0.02 1.29 0.21 0.004 0.09 

XXH1 12.11 8.67 0.42 364.41 0.27 9.51 148.60 16.42 1.05 4.47 0.02 1.07 0.08 0.001 0.01 

XXH2 6.63 9.11 0.28 278.66 0.21 9.75 97.10 19.69 7.28 3.18 0.02 1.34 0.24 0.002 0.04 



XXH3 9.38 9.95 0.28 258.57 0.19 9.83 112.13 7.91 0.89 3.48 0.02 1.04 0.10 0.001 0.08 

DJCN1 8.69 10.04 0.43 411.67 0.31 9.37 97.10 2.45 0.67 2.17 0.02 0.74 0.05 0.003 0.17 

DJCN2 10.31 8.35 0.40 367.39 0.28 9.21 127.53 5.52 0.52 1.31 0.02 0.67 0.06 0.002 0.17 

DJCN3 8.80 9.84 0.44 428.42 0.32 9.42 124.60 5.99 0.83 1.61 0.01 0.76 0.06 0.003 0.14 

ELL1 15.28 5.84 0.57 454.49 0.34 9.16 126.67 117.46 1.16 4.77 0.03 0.89 0.09 0.002 0.10 

ELL2 12.05 6.69 0.48 416.43 0.31 9.15 101.00 107.10 2.96 4.23 0.03 0.96 0.08 0.001 0.17 

ELL3 13.65 6.84 0.45 388.97 0.29 9.28 154.77 44.84 0.57 4.47 0.02 0.92 0.06 0.002 0.08 

ZLL1 9.19 6.73 0.69 652.12 0.50 9.31 133.00 15.69 1.14 3.96 0.01 0.96 0.10 0.002 0.04 

ZLL2 9.42 6.78 0.66 617.09 0.47 9.31 131.70 18.31 1.01 4.04 0.01 1.04 0.09 0.001 0.03 

ZLL3 7.33 7.08 0.70 691.85 0.53 9.34 148.53 13.82 0.81 4.36 0.01 0.93 0.11 0.002 0.0004 

GNGMC1 11.52 6.74 0.27 244.34 0.18 8.83 82.67 371.52 22.71 4.70 0.01 0.99 0.25 0.001 0.10 

GNGMC2 7.02 6.72 0.29 305.31 0.23 8.53 166.63 94.45 7.13 1.36 0.01 1.34 0.16 0.005 0.72 

AYWEMC1 14.44 4.32 0.77 643.50 0.49 9.23 109.43 3.06 1.29 6.61 0.55 1.04 0.12 0.001 0.04 

AYWEMC2 11.26 3.02 0.80 712.83 0.55 9.20 106.23 10.96 2.40 7.35 0.02 1.44 0.13 0.003 0.23 

KHL1 7.25 6.62 5.97 5886.77 5.06 9.62 138.27 135.15 5.57 7.14 0.02 1.31 0.11 0.003 0.16 

HHL1 7.55 6.49 0.46 451.40 0.34 9.44 76.60 17.14 0.84 1.67 0.02 0.62 0.08 0.001 0.02 

HHL2 7.45 6.93 0.40 397.98 0.30 9.63 95.70 90.47 4.49 1.60 0.02 0.62 0.06 0.001 0.01 

HDNE1 4.76 5.61 4.21 4722.68 3.96 10.10 75.27 1.23 1.21 0.88 0.02 0.52 0.05 0.001 0.02 

HDNE2 4.78 6.20 4.95 5430.23 4.59 10.04 83.47 6.41 0.81 2.06 0.01 0.70 0.08 0.001 0.07 

KSL1 1.78 6.61 6.74 7672.96 6.62 9.85 82.67 3.34 0.89 1.72 0.01 0.72 0.05 0.001 0.08 

KSL2 6.59 7.10 11.05 11490.04 10.33 9.73 83.87 2.15 0.70 5.06 0.01 1.08 0.05 0.001 0.15 

KSL3 5.36 6.95 6.91 7920.71 6.84 9.85 73.60 2.13 0.77 3.41 0.01 1.01 0.06 0.001 0.20 

YH1 5.35 6.41 0.60 630.75 0.48 10.16 101.80 2.69 0.53 0.83 0.01 0.70 0.06 0.001 0.03 

YH2 14.24 4.59 6.31 6807.56 5.74 9.89 114.57 26.04 0.86 1.58 0.01 1.49 0.08 0.001 0.08 

YXC1 17.09 6.81 3.40 2695.54 2.22 9.16 118.37 123.80 1.94 3.86 0.01 1.13 0.09 0.001 0.03 

YXC2 13.98 6.41 3.47 2856.18 2.36 9.16 76.93 97.10 1.07 4.15 0.01 0.77 0.07 0.002 0.07 



DEGC1 5.32 7.39 2.19 2273.08 1.83 9.03 82.50 123.56 2.80 2.50 0.54 0.77 0.12 0.001 0.03 

DEGC2 3.60 7.02 1.87 2059.04 1.64 9.15 61.23 333.50 4.44 2.21 0.03 0.67 0.04 0.001 0.01 

DEGC3 2.15 6.80 1.80 2149.93 1.70 9.04 (22.75) 655.75 2.70 2.29 0.02 0.56 0.06 0.003 0.02 

  



附表Ⅳ 沉积物和水体不同样点细菌群落 alpha 多样性 

Attached Tab.Ⅳ Alpha diversity indices of bacterial community in different sampling points in sediment and water 

生境 沉积物  水体 

Shannon Chao1 PD Pielou 均匀度  Shannon Chao1 PD Pielou 均匀度 

QHL1 8.361 5335.274 286.086 0.686  8.158 3585.691 277.639 0.702 

QHL2 8.897 5629.173 298.683 0.726  6.568 2880.124 227.243 0.582 

QHL3 9.271 6393.037 340.42 0.745  6.431 3138.036 210.003 0.575 

GHL1 6.306 4044.04 240.748 0.536  8.115 3352.204 269.57 0.702 

GHL2 5.984 4255.168 253.421 0.506  5.046 2369.833 180.07 0.468 

GHL3 8.398 5093.908 281.644 0.695  6.593 2729.508 219.75 0.588 

TSL1 8.152 5379.339 297.358 0.672  7.304 2990.959 231.331 0.645 

TSL2 8.779 4875.15 288.196 0.728  7.059 2206.902 170.626 0.659 

TSL3 9.028 5532.258 312.811 0.737  5.841 1657.137 143.028 0.557 

TSL4 9.073 4755.573 262.429 0.754  6.017 1831.746 161.902 0.566 

KLKL1 9.299 5699.381 326.405 0.757  4.27 1883.233 145.023 0.409 

KLKL2 9.74 5926.741 320.931 0.788  5.983 1897.348 159.362 0.560 

KLKL3 9.832 6297.48 342.672 0.790  5.459 1773.186 155.269 0.516 

XCDL1 7.613 4324.381 245.89 0.642  6.319 1837.594 182.414 0.592 

XCDL2 7.58 4532.263 259.478 0.638  5.661 1617.704 143.899 0.544 

XCDL3 9.118 5760.553 330.007 0.742  5.785 1762.912 149.658 0.549 

HLL1 8.941 4991.684 276.167 0.741  4.903 1846.721 142.185 0.465 

HLL2 10.168 6225.879 340.983 0.818  3.163 1185.848 108.563 0.317 

HLL3 8.764 4852.646 273.763 0.728  5.05 1185.888 99.197 0.506 

HLL4 7.453 4319.038 242.505 0.629  4.668 1792.529 134.843 0.447 

XXH1 9.527 6778.907 360.581 0.760  6.609 2241.851 188.692 0.604 

XXH2 10.298 6812.325 368.563 0.821  3.621 1613.357 142.786 0.348 



XXH3 10.119 6635.533 371.348 0.810  5.768 1789.168 147.379 0.549 

DJCN1 10.463 5536.128 325.24 0.844  5.58 1782.113 161.32 0.525 

DJCN2 10.183 6127.321 327.26 0.820  5.702 1559.435 126.908 0.550 

DJCN3 8.602 5107.871 325.319 0.709  6.034 1521.094 130.422 0.585 

ELL1 9.535 6016.13 332.824 0.772  6.647 2099.222 184.999 0.614 

ELL2 8.898 5555.861 307.705 0.728  7.91 2578.824 225.456 0.709 

ELL3 9.438 5781.147 325.278 0.766  7.546 2342.963 204.894 0.683 

ZLL1 10.056 6401.805 355.075 0.808  7.121 2354.753 200.981 0.646 

ZLL2 9.865 6592.782 365.999 0.790  6.489 1864.933 163.486 0.608 

ZLL3 8.367 5875.324 323.276 0.680  4.628 1501.351 134.672 0.450 

GNGMC1 9.902 6279.267 358.947 0.796  6.621 2115.429 194.271 0.601 

GNGMC2 10.101 6574.444 358.443 0.809  6.952 2778.236 236.527 0.615 

AYWEMC1 10.325 6907.823 381.044 0.822  7.367 2043.155 176.837 0.680 

AYWEMC2 10.536 6702.147 369.137 0.840  5.85 1315.413 123.418 0.576 

KHL1 9.172 5024.807 292.273 0.756  4.481 1538.696 134.801 0.432 

HHL1 9.59 5576.267 307.443 0.782  6.228 1402.895 119.88 0.612 

HHL2 9.212 5290.122 290.52 0.756  6.002 1372.347 113.252 0.591 

HDNE1 7.486 3580.806 213.866 0.645  3.922 1276.812 104.279 0.391 

HDNE2 6.791 3734.772 232.48 0.584  3.988 1170.166 96.67 0.401 

KSL1 9.326 5267.148 287.598 0.768  4.041 1327.087 101.838 0.407 

KSL2 8.147 5160.133 284.827 0.672  5.084 1132.028 100.815 0.512 

KSL3 9.86 5967.573 332.599 0.798  5.406 1176.222 104.732 0.542 

YH1 7.841 5231.322 289.494 0.645  2.713 1155.895 84.617 0.280 

YH2 7.636 4666.656 261.641 0.638  3.811 962.709 83.452 0.395 

YXC1 3.738 4191.666 214.57 0.324  5.944 1148.121 96.018 0.596 

 



YXC2 8.262 4692.471 286.747 0.691  5.45 1134.683 95.625 0.551 

DEGC1 9.04 5225.189 285.014 0.743  4.576 1257.429 106.031 0.458 

DEGC2 9.338 5509.605 301.231 0.762  5.061 1387.569 98.327 0.509 

DEGC3 7.531 5056.57 276.02 0.624  4.465 1216.565 99.623 0.448 

P （Kruskal Wallis） 0.015 0.003 0.005 0.019  0.008 0.001 0.001 0.009 




