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Figurel Map showing thelocation of lakesin this study
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Tablel Geographical and limnological datafor the 21 Tibetan Plateau lakes

?é‘{s WinaE g ’(@nff LCES A 7i‘mff fjf) o (h) Map o RM Eva

1 PEAH 3353°N  79.83°E 4212 =IEHA 6040 380 047 873 -100 121 3538 2400~2600
2 MARAES 34.60°N  80.23°E 5036 [=2EH.f 24.6 65 026 853 -7.06 142 4297 2400~2600
3 AFREE 33.04°N  80.51°E 4326 = €K fi 31.6 03 3005 920 050 118 35.67 2400~2600
4 FEWZEFR 33.94°N  80.88°E 4512 = €K fi 107.6 6.5 13500 9.00 -4.17 153 44.41 2400~2600
5 ks 34.94°N  81.54°E 4909 =€ K fi 106.5 90 3511 850 -7.62 175 51.43 2200~2400
6 BuFi 32.77°N  8L.72°E 4430 =JEH fi 59.0 6.0 2765 920 120 167 37.25 2200~2400
7 S 32.42°N  82.96°E 4374 =IEHfi 33.0 20 2738 897 130 190 37.18 2200~2400
8 B 3247°N  83.20°E 4410 =1l 21.0 30 139 935 110 186 41.01 2200~2400
9 hriR4H 32.05°N  84.17°E 4442 FE1lIF 91.0 180 4027 894 070 182 43.07 2200~2400
10 W4 32.15°N  84.75°E 4362 = llIFJE 88.0 20 4625 882 -3.00 259 47.40 2200~2400
11 Bl 31.20°N  85.40°E 4679 & llIF 230 130 1.89 910 -2.00 294 44.77 2200~2400
12 Rt 31.58°N  87.28°E 4574 i llIFJE 520 440 635 973 -1.00 297 49.29 2200~2400
13 5KJ5%EE 31.55°N  87.39°E 4581 =l 360 160 406 960 050 302 583 2200~2400
14 kINEE 31.87°N  87.56°E 4450 = ILE 2450 340 1469 980 095 422 5807 2200~2400
15 1A HLES 31.84°N  88.29°E 4519 & ILIF 91.0 260 022 883 -400 322 58.76 2000~2200
16 % 31.67°N  88.70°E 4531 & ILIE i 269.0 270 021 884 199 197 57.00 2000~2200
17 T3 HFES 31.32°N  91.43°E 4499 & 1LIE i 70.0 80 7.96 998 050 463 64.11 1600~1800
18 ZUWPEEN®  38.13°N 90.77°E 2857 TR MAIMEAR 123.0 05 15800 7.50 525 111 3565 2700~3100
19 WEETIRM 37.78°N 93.37°E 2684 JiiiHAMPEAR 126.0 60 3500 770 562 90 33.25 2700~3100
20 K71 39.07°N  94.22°E 2811 FiBiEMAI#EA 1200 150 20.00 890  2.00 41 4147 2700~3100
21 /MBI 37.52°N 95.44°E 3171 FiBEMAEAR 715 05 7600 830 352 109 3843 2700~3100

a) AR DX I TR G B 2 R S R AR O AR SO s e 214 A 2% 2 U BT AR A 4 AT AR N 2 R K R
PEATHREL, 3815 2000~20124F R 454, BUL24E 5045 09 P BHE T 5 Wb, 28 & 50 ok A F 3CHK[39,40]. MAT, 4 F-1iRE; MAP,

TRk RH, P IAHXNE Y Eva, 28k
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Table2 oD values of atmospheric precipitation and n-alkanes
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Figure 2 8Dgm, Danand D of Cy, Cy, Ca with latitude change. Hy-
drogen isotope ratios of summer precipitation (dDsm, July—September),
annual precipitation (Damn), Co7 N-alkane (dDy7), Cx N-alkane (0Da),
and Cz, n-alkane (dDa) at the 21 lakes on the Tibetan Plateau

Wags  Whinaw Dy 8Dao D3 Dwax  Dam  Dam &2 £29.p E31.p Ewax-p CPI
1 PR G -161 -184  -187  -172 -68 -84 -84  -109 -112 -96 4.93
2 FAR A -165 -167 -174 -169 -69 -94 -78 -81 -88 -83 3.49
3 PRI -177 -191  -200  -190 -76 -87 -99  -114 -124  -113 5.42
4 g5 2R -169 -174  -185 -177 -73 -89 -88 -93 -105 -97 6.06
5 Rk -161 -176 -180 -174 -71 -94 —74 -91 -95 -89 5.73
6 o <55 4t -189 -192 -200 -195 -85 -91 -108 -111 -120 -115 6.73
7 S35 D -208 -205 -214 -210 -91 -93 -127 -123 -133  -128 7.31
8 IR IIAT -189 -192  -202  -194 -93 -94  -105  -108 -119  -110 9.11
9 e S -192 -205 -216 -207 -100 -98 -104 -119 -131 -121 6.26

10 5 -207 -205 -214 -210 -102 -99 -120 -118 -128 -123 7.72
11 B il -190 -210  -227  -210 112 -106 -94  -116 -135  -116 3.41
12 B'a i -215 224 —243 -233 -119 -110 -118 -128 -149 -138 9.81
13 ik T -205 -217  -233  -223 119 -111  -106  -119 -137  -126 8.83
14 K0 -216 —221  -236  -228  -118 -109  -120  -126 -143  -134  10.32
15 T L -205 —223  -237 228 121 -112  -105  -125 -141  -130  10.75
16 Y 202 -220 -235 -225 -122 -113 -100 -121 -138 -126 8.93
17 T3 H V-4 227 226  -236  -232 -126 -115  -127  -125 -137  -132  10.34
18 AFEEE 162 -159 -154 -159 -84 -83 -86 -83 -77 -83 3.12
19 PUEE IR —183 -174 -177 -180 -78 -78 -114 -104 -107 -111 8.97
20 Ry +# -179 -176  -172  -176 -77 -80  -108  -104 -100  -105 4.36
21 U\ IR -169 -173 -169 -171 -80 -82 -95 -99 -95 -96 7.98

@) D27, 0D, ODa1, WIVARJZ VLY IEMI B4R Cor, Coo, Ca1f) SDMH; SDwax, D27, Dazs, DaifIIALEIAE; Deum, B 2[R HA1H;
Dann, IR TF-YIME; €27-py £29-pr €31-pr D27, D9, Dz FAF- IR K -1 SDIH 2 0] i S Rl 7 R 0184 ; CPI, BRIE AR5
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Figure3 Distribution of n-alkanes
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F 3 IEMIER D27, D2, D31 5 FEIK Deum, DannHIAE M
Table3 Correlation matrix for 6D values of C,7, Cpg, C3; and precip-
itation

6D27 éDZQ éDBl éDsum éDann
0Dy 0.83 0.78 0.78 0.60
0D 0.98 0.84 0.80
0Dx 0.80 0.82

kIR —EL.
TG B TR W T A ot ek R K SDEL =2 8] 4 5%
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Figure4 Correlation of Dy Vaues with D4, values (@), and dDgm Values (b). Dash line represents the linear regression; solid line represents the

guadratic polynomial correlation
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The hydrogen isotope ratios of sedimentary leaf waxes have been investigated in various environments and are
considered as a promising proxy for palechydrological and paleoclimatic reconstruction. However, there is a growing
concern regarding whether or not sedimentary leaf waxes can be used as an environmental proxy in extremely arid
regions, where intensified evaporation strongly enriches the deuterium both in water and in leaf waxes. Here we present a
record of the n-alkane D/H ratios of surface sediments from 21 lakes. The data were collected from 2012-2014. The
n-alkanes extracted from lake surface sediments range from nC,¢ to nCss, with the most abundant compounds being nCos,
nCss, NCyy and NCs;. In addition, there is an evident odd-over-even preference for long-chain n-alkanes, with carbon
preference index (CPl) values varying between 3.41 and 10.75, suggesting that the long-chain sedimentary n-alkanes
mainly originated from terrestrial plants in arid regions on the Tibetan Plateau. The D/H ratios of the precipitation (oDp)
at all the lakes in this study were calculated using the Online Isotopes in Precipitation Calculator. The OIPC calculates
precipitation isotope ratios at a given site by combining an empirical model for isotopic trends related to latitude and
dtitude with detrended interpolation based on the isotope data from stations in the Global Network of Isotopes in
Precipitation. The mean annual hydrogen isotopes ratios of precipitation (6Da,n) a the lakes in this study vary from
—78%0 t0 —115%0, with lower precipitation oD values occurring in the southern TP and higher values in the northern TP
and the Qaidam Basin. The D values for summer precipitation (July-September, 6Dg,m) range from —68%o to —126%o,
with a similar range of variation for 6Dg,.. The sedimentary n-alkane D/H ratios are strongly correlated with the D/H
ratios of annual precipitation (r?=0.84) and summer precipitation (r?=0.91), suggesting that the hydrogen isotope signal in
sedimentary n-alkanes is mainly derived from precipitation, and that the n-alkane D/H ratios may reflect the D/H ratios
of precipitation in arid regions on the Tibetan Plateau. Water is the ultimate source of hydrogen in plant tissues, and
organic matter derived from terrestrial plants should record the isotopic ratio of soil water, which is ultimately recharged
by precipitation. The 6D values of n-alkanes in lake surface sediments could thus be expected to be correlated with the
6D values of precipitation, on alarge spatial scale. Furthermore, precipitation on the Tibetan Plateau mainly occurs from
July to September, which accounts for ~70% during the year, and the n-alkanes of leaf wax are synthesized during the
plant growing season. Therefore, it is unsurprising that the best correlation between D/H ratios of sedimentary leaf wax
and precipitation occurs in the summer months. The apparent hydrogen isotopic fractionation between sedimentary
n-alkanes and precipitation averages —113%o, evidently smaller than that in relatively humid regions. A possible reason
for the smaller apparent fractionation might be spatial differences in soil evaporation and plant transpiration. Mean
annual precipitation amount and mean annual evaporation at the studied lakes is 207 and 2343 mm, respectively.
However, in the humid areas, such as the southeastern TP, the mean annual precipitation amount and mean annua
evaporation are 1298 and 795 mm, respectively. Due to the strong evaporation in arid regions, the 6D values of soil water
and plant water are more isotopically-enriched relative to precipitation than those in humid regions. Overall, our results
demonstrate that sedimentary n-alkanes can be used as a proxy indicator of variations in the isotopic composition of
summer precipitation, in order to document past changes in summer monsoon intensity and hydrology.

Tibetan Plateau, arid regions, surface sediments, precipitation, n-alkane, hydrogen isotopes
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