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Fig. 1

Main active fault zones in the Hexi Corridor Basins and location of water samples sites
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1—Fault zone; 2—well water; 3—spring water; 4—river; 5—main fault zone and its serial number; (D—Longshoushan fault;

@—northern boundary fault of Qilianshan; @)—Changma—Ebo fault zone; @— Altun fault zone;

©®— Xigaze—Langshan fault zone; 6—study area
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Table 1 Measured chemical parameters of groundwater in the study area
Bgy oRBE | k#E| | e wE | oD | o0 | H R/ | e/ | tHer | TP e
ZRE || R ) (X 10~ cm?
X b B3 CONps/em)| (%) | (%) [(TU) Ra | 2Ne | ‘Heg, %0
(STP)/g)

AL | Hk [100°25'(38°59"(5.1| 571 |—50.4] —8.2 | 26.0 [(1.4840.06)X107¢| 1.06 | 0.34 | 1.13 4.93 | —7.78

HE 2825 1 5 7k [100°297139°07'(10. 1) 3890 |—70.6] —11.8 [<C2.0[(1.5624-0.05) X10~7| 0. 11 |58.30] 200. 92 876 —3.35
TRV O 4R 2R SR K (1007347 138°567[0. 1] 995 |—50.6] —9.0 | 15.2 [(2.2340.09)X1076] 1.59 | 0.31 | 0.73 3.19 | —9.37
Ml ZE TG I [100°097(39°16'[15. 00 348 |—59.7 —9.6 | 1.5 |(1.4740.06)X10 6| 1.05 [ 0.38 | 3.26 14.2 —5.67
EAHME | R 99736 [39°28'|1.2| 2220 |—51.00 —8.5 | 5. (3.52420.13) X106 | 2.50 | 0.38 | 0.96 4.2 —8.76
2R R WFE 1100°09(39°16'[12. 6 335 |[—61.5 —9.3 |<C0.5[(1.7240.06)X1076] 1.23 | 0.42 | 2.64 11.5 | —5.49
KE| KE JRK |101°46"(38°15"(8. 1] 436 |[—53.6 —9.1 |33.0 |(1.08+0.03)X1075|7.75|0.54 | 2.04 8.91 —7.11
aHl &5 I (102°17'(38°36'(10. 2| 648 |—51.00 —9.0 | 3.4 |(1.5140.05)X10°6[1.08 | 0.32 | 1.11 4,82 —6.92
B O S SR UK [102°377(37°577(5.8] 1099 |[—60.7 —9.1 | 23.8 |(1.444-0.05)X 105/ 1.03 [ 0.33 | 0.99 4.32  |—10.47
HEAKI | SRsK [102°537(37°58 1.7 890 |[—55.9 —7.4 |<C2.0|(1.5140.05)X1075| 1.08 | 0.60 | 3.33 14.5 |—10.28
M | sk [103°167(38°10"(11. 0| 533 |—84.9 —11.1 |<<2.0|(1.1540.04)X10 6] 0.82 | 0.56 | 1.52 6.61 —38.59
B Ak S | K [103°13(38°04 (13, 6] 968 |[—59.0 —8.3 | 11.9 [(1.134-0.04) X106/ 0.81 | 0.54 | 1.46 6.36 —7.30
R BT | Sk [103°317138°14723. 5| 1713 |—44.9 —2.90 | 25.5 |(1.1540.04) X106/ 0.82 [ 0.45 | 2.18 9.5 —6.73
S | B BN 1| 3 103°21(38°347(13. 3] 841 |—69.5 —10.6 | 7.8 [(1.0740.04) X107 7] 0.08 |23.70| 54.13 236 —6.38
BRI 2| i 4 103°217(38°34"|12. 9] 1130 |=69.0 —10.0 | 5.0 [(1.1340.04)X1077| 0.08 | 16.8 | 74.54 325 —6.18
B30T 3|3 i 103°227(38°34/|13. 0| 841 |—77.2 —10.7 |<<2.0((2.1520.06) X1077| 0.15 | 4.46 | 71.56 312 —7.45
52 RO SRk [103°297(38°13"|12. 3] 1135 [—69.2 —10.6 |<C0.5((2.3940.08) X107 7| 0.17 | 5.40 | 6.95 30.3 | —7.43
PHIEAL | EIF 103°32(38°58'[12. 9| 1486 |—65.6] —10.4 | 4.1 [(8.1040.33)X1077]0.58 | 0.88 | 2.43 10.6  |—10.00
w2 K SRK |101°33736°23 1. 0] 2350 [—63.1] —10.1 [<C0.5[(1.350.05) X107 6| 0.96 | 0.48 | 2.57 11.2 5.07
AT | K [101°187]36°58"193. 0| 2320 |[—77.8 —10.0 [<C0.5| (1.140.04) X 1077 | 0.08 | 8.84 | 117. 20 511 5.56
WS | K 101°23|35°38" |45, 1] 946 [—86.6) —12.1 |<C0.5| (4.940.31) X108 | 0.04 |77.00| 198.17 864 | —10.28

T SRHEFN B AT SL7K [100°407 (3612140, 0] 3310 |—64.7 —8.8 |<C0.5[(1.014:0.04) X 10" 7| 0.07 |14.50| 38.76 169 |—10.06
WIS | K [99°25' [35°24'51. 2 1540 |—84.0 —11.2 |<C0.5[(1.144-0.05)X 10" 7| 0.08 [10. 50| 259. 17 1130 —8.34
B2 | SRUK [102°117(37°54162. 5 2410 [—68.5 —10.9 | 7.2 | (3.8740.2)X 1078 | 0.03 W{13.00838990.83 170000 [—10.21
R | Rk [101°45"(36°37 (34, 0| 31800 [—71.6 —10.1 [<C0.5| (5.140.22) X108 | 0. 04 [263.00] 793. 58 3460 |—1.55
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Abstract

The Hexi Corridor (37°17'N to 42°48' N; 93°23'E to 104°12'E) is situated on the arid region of
northwestern China. Fault zones in the Hexi Corridor Basin are still active in response to the collision
between the Indian Plate and Eurasian Plate together with the northern extrusion since the Cenozoic. We
measured helium and carbon isotopic compositions of groundwater to clarify the origins of helium and
volatiles in the groundwater and to disclose a relationship between the groundwater system and fault zones
within the Hexi Corridor. The R/Ra values indicate that *He from the groundwater in the northern
boundary fault of the Qilian Mountains is derived from the mantle with a mixture of atmospheric helium.
Frequent earthquake activities activated the North Qilian Fault, so that oceanic basalt vitreous or volcanic
rocks were molten to magma again. The magma then trapped mantle-source *He and carried it along as it
rose into the crust along the faults. In contrast, helium in the Xigaze-Langshan Fault Zone is derived
mainly from the crust with mixing of atmospheric helium. Caledonian granites widely distribute in the
water-bearing layers, resulting in the sharp increase of * He contents produced from the decay of radioactive
U and Th elements contained in these types of rocks. Furthermore, the slight mantle-source helium
injection in the groundwater is probably due to extraction processes of earthquake., Additionally, The §"C
values show that carbon dioxide is predominately derived from the deep earth. Therefore, helium, neon
and carbon dioxide volatiles in the deep earth are released along active fault zones and in turn incorporated

in the groundwater, which transported into the ground surface accompanied with the water circulation.

Key words: Hexi Corridor; helium isotopes; groundwater; fault zone



