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Abstract: As an important and rare strategic resource, helium has attracted more and more attention. Helium
resources are abundant in Northeast China, but the degree of investigation is low, the resource status is unclear,
and the enrichment is unknown. Based on the systematical analysis of the existing progress and achievements of
helium resources in the main basins of Northeast China, combined with the investigation and research of helium
content in natural gas fields in Songliao and Tiefa basin, this paper summarizes the geological conditions of heli-
um accumulation in Northeast China and analyzes the prospects of helium resources. It is considered that the he-
lium resources in Northeast China are mainly distributed in Songliao basin, Hailaer basin, Liaohe basin and
Tiefa basin. The main types of helium carrier gas are hydrocarbons, carbon dioxide and water—soluble gas. The
main genetic type of helium resources is crust—mantle mixed type, which is dominated by crust source. The
widely developed Indosinian and Yanshanian granites in Northeast China provide abundant helium sources, and

the development of deep faults provides the necessary channels for the migration and accumulation of helium.
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The good preservation conditions are conducive to the enrichment and accumulation of helium, and the prospect

of helium exploration in Northeast China is promising.

Keywords: resource prospect; Helium; distribution characteristics; cause analysis; accumulation condi-

tions; Songliao basin; Northeast China
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Tab. 1 Natural gas composition, helium content and isotope characteristics in the study area
" RN ; ; Whke <ok Wh FThH ETH mE ERE  CO
FERLS BFZCK(ARS)  He(10)  °He/He(10®)  R/Ra 0 % (% % (% (%;
22HQO1 78.27 0.4247 03033 9411 07 004  — - - — 0.33
22HQ02 523.63 3.1838 22742 70.88 1.16  0.09 — 0.01 — — 20.41
22HQO03 509.02 3.0737 2.1955 67.49 1.12 0.04 — 0.01 — — 22.52
22HQ04 430.40 3.0519 2.1799  64.68 1.07  0.04 0.01 — — — 24.01
22HQO05 i TEccn 431.28 23763 1.6973 62.18 1.08  0.04 — 0.01 0.01 — 27.86
22HQ06 525.69 3.3476 23911 64.83 1.07  0.04 — — — — 24.03
22HQ07 286.50 3.176 0 2.268 6 56.4 092  0.03 — 0.01 — — 32.62
22HQ08 604.10 3.1782 22701 83.86 1.5 0.06 — 0.01 — — 6.18




5513 TRAHESE: 7R A X S SRR £ 1 5 BRI S 4 AT 119
B

, . ; } Mee 2%k Wh STk ETH S5k EXE  co
S BRI (US)  He(10)  “He/He(10™)  R/Ra 0 B (% (%) (%) (%) (o) (%;
22HQ09 144.47 1.0545 07532 8542 675 129 024 017 006 003 061
22HQ10 152.22 1.0780 07700 8553 813 195 036 0.3 0.11 0.06  0.54
22HQ11 144.36 1.0647 07605 8251 87 22 04l 0.32 0.1 005 055
22HQI2 162.17 0.9520 06800 848 839 265 054 041 014 007 096
22HQ13 10.26 1.646 1 11758 8466 6.16 1.65 024 025 008 004 128
22HQ14 6.20 12129 08663 8541 209 023 002 002 0.0l 0 8.68
22HQIS  fEE T X (DH) 166.75 0.2928 02091 8834 477 129 023 021 008 003 137
22HQ16 148.45 12750 09107 8364 821 201 036 029 0.1 004 041
22HQ17 172.13 04675 03340 8534 798 226 039 0.4 015 008  —
22HQI8 196.95 0.8389 05992 689 538 177 029 035 012 007 —
22HQ19 236.64 1.876 0 13400 6098 551 216 05 049 021 008 052
22HQ20 192.57 0.446 0 03186 8 899 308 059 066 023 014 —
22HQ21 20.19 0.6843 04888 8408 429 127 025 019 008 002 0.3
22HQ22 16.34 1.8326 13090 — S — — — — — —
22HQ23 264.07 1.7920 12800  — S — — — — — —
22HQ24 265.13 1.948 8 13920  — S — — — — — 004
22HQ25  WHTK(YD 108.91 0.4746 03390 — S — — — — — 028
22HQ26 126.05 04718 03370 — S — — — — — 026
22HQ27 240.42 1.849 4 13210 — S — — — — — 084
22HQ28 314.11 2.1196 15140  — S — — — — 941
22HQ29 22.30 1.1220 0.8014 8959 107 027 009 006 003 002 209
22HQ30 55474 03301 02358 6163 0.1 002 001 — — — —
22HQ31 B% R L IX (FLQ) 497.43 0.0615 00439 894 35 11 021 0.21 005 004 —
22HQ32 360.00 0.3220 02300 83.09 444 137 027 032 009 008 0.5
22HQ33 238.60 1.8340 13100 — S — — — — — 002
22HQ34 119.40 09128 06520  — S — — — — — 003
22HQ35 326.03 0.4200 03000  — S — — — — — 002
22HQ36 TELCCWE 10.90 1.6814 12010  — S — — — — — 004
22HQ37 224.30 1.048 6 07490  — S — — — — — 041
22HQ38 243.48 2.3940 17100  — S — — — — — 018
22HQ39 338.42 0.6398 04570 8373 045 — — — — — —
22HQ40 91.44 0.7196 05140 9123 052 — — — — — —
22HQ41 200.95 0.502 6 03590 8449 062 — — — — — —
22HQ42 199.50 0.490 0 03500 9247 061 — — — — — —
22HQ43 219.36 0.5082 03630 88.13 043 — 001 — — — —
22HQ44 920.10 0.4816 03440 9371 061 — — — — — —
22HQ45 1062.18 0.4732 03380 9508 036 — — — — — —
22HQ46 Pk A i (TE) 207.46 04774 03410 9135 051 0.0l — — — — —
22HQ47 149.68 0.5628 04020 8891 0.72 — — — — — —
22HQ48 135.51 0.506 8 03620  — S — — — — — —
22HQ49 236.71 0.5796 04140 8105 05 — — — — — —
22HQ50 468.67 6.1908 44220 9325 038 0.0l — — — — —
22HQ51 199.63 0.4503 03217 8983 0.6 001 001 — — — —
22HQ52 276.72 0.4592 03280 9174 051 — — — — — —
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Fig. 1

Distribution map of wells containing helium gas in Northeast China
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Fig. 2 Distribution characteristics of helium isotopes in

main basins in Northeast China
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Fig. 4 Distribution characteristics of granites in Songliao basin and its surrounding areas
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