9% 1 YT = V9. NI
1991 4£ 3 A ACTA SEDIMENTOLOGICA SINICA Mar 1991

ImHE= k&
XA HE S R EihIkLZE

HEE XXIC HHAR

(BB B 2 MR BT FT)

RE REMFH S KEBIR U 8 TR EHME S ERE R (T R LRI,
BT T X RS R L e KR ;ﬁzlh%ﬂﬁfit#-‘ﬁe “‘He (R) fliN (1.60—6.36) =107 HKA'T
fi1 "He “*He (Ra) i (14107 K: EBRCF &AM "Ar - "Ar=450—841) F A {iE A
ZHUREER 6°C (PDB) HE-20—20 MITEE N, 6PN (Aln) HTE-S7—H95h 2 a8, R He THe VI
REFRRAKRFR Q) 2 72—82mWm . FKH B TR AR ) [ 7 2 4R 5 (1114 A off 5 1K 4538
KE B KIS SRR R K 2 A EOR DI ER R A R (IR RIERAY) o) bl — G ]
MY —3rE. EMEKAEE, SHXRTPHRARTRBHIEGSE, #UCH T R
BHALESBROTY: B'CH MR EERAEARERIVA™Y, HRARSREN T8k,
HY 5 A I T | e,

XE WA CHEHAR H O KBRE Kl TR oK

B—EEMN HFEE B 3% BIEBINA sy

.

[} =

KRR P FEELASH CO.. Now He. Ar. H, M H,S 5. @i BFor K H r
ERHN, FR3MBHE RO LRRAOSEE, SBSNE (AEHFE, 19840 frAl)
. 1985, Heoring, 1958: Stahl. 1977. Schoell. 1984: Sano. 1988). LR At
WA A B (Polyak er al.. 1979, 1985).

TEPIRFRRHARARTS CO, TE R AT, PEMX A TH8H: He. Ar T8
kAT, F—#X CO, #) He. Ar ¥ B HEE REA (Fuller. 1905:
Headlee, 1962. Craig er al.. 1955, 1978; Wetham et al., 1979, Valyayav et al.. 1985:
Kaneoda & Toraoka, 1978, 1985). SE RN ZEHER LR TR E S, ENILF
ERTEH, *’Jiﬁﬁﬂﬁ%m%&‘IUﬁﬁrmwBHéD? R L R A PR ROLRIIR RS (Hor-
ing er al.1958: Stahl, 1977; Hoefs, 1980; Rigby efal.1986: t2E%, 1988).

“KREBHBRARIRAPEBERN DU M AT 53 AL IXAR. & CO, KA. A

1 HEERABEESLRBINE 0488013
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K. BRESAHESSR, (SKkAAMBREAMHEKE) oy B+ %, 1983, AKHKE
) dEARRRTHRENERETR. ANXNFEANREL T = KEHXRIT
He. Ar. N,. CO, R ERAR, HETENRREU KRB,

—. BRRESO

BIREMATZKAEMMIEE (A ). RAKEATESERRARBERRERE. o0
R, EERLEROXRIEYE W& ENRRE. RE.

RKRKFP CO, AN RARK TS BRRARHIER CO, ARRIHTE, Fl, &
EUBE., AHAEMUMSEERNETRERXRTIPHNRASE,. Tk ARAREW
RIS 3350

N\

1. 15K 2. CO, 53 3. WSH; 4 £W/WANO: 5 EWMALBEEESE ()
6. Wi, 7. FEESRL; 8 AMAF: 9 HEE: 10. TRE: 1. fiLE
B 1 =KEWXLESEHREREE EEER, 1984, &H)

Fig. 1 Diagram of Volcanic Activity and Research Region in Sashui Basin. Guangdong Province.

A MAT-251 BRIBEI Em. BEMEHAR, MERE00H8 0.3% M 1.4%. .
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R EARDFE VG5400 BIABHA Th—1301 BRI UM E, HIRESIHN 1%H
3%. ZAZMWERSHEK. B, . ERMNEARIHERINTE L.

£ 1 =XKWEMESH He. Ar. N, C UKL HER
Table 1 Isotopic Composition of He, Ar, N and C of Natural Gases in Sanshui Basin.

*He / *He “Ary 6"Ceo, o"N
&% 5 # 8 R /Ra “Ar/ *Ar

(x107%) {ppm) %) (%)
1 1 1.60 1.14 -19.5
2 K&K 3 572 4.09 793 231.2 -169 -1.6
3 K& 17 1.71 1.22 450 84.6
4 K& 9 6.02 430 841 75.0 -28
5 K& 44 6.36 4.54 -9.0
6 KB 24 -5.7
7 KB 40 +95.1
8 K& 12 +6.8
9 KE 11 -57.7
10 KD -33.7
11 7 -2.5
12 18 +32.2
13 20 —40.8

. i o’
1. Zffkee

EKEHMIXAST CO, HIBTHBK. BEXRKP CO, WIEFE <18%, KB 3#
AFRMSIZ D CO, WA RAE 1.82%—14.16% 2], 2E5HP CO, FEH 12.54%; 1 BBy
WAEEPTRS, CO, AR <18% (FtEE%, 1988). 1. 2 B5HM 6°Coo i (E1) 5
EREBERBEHES CO, XARKPETEHFZAEN CO, AMIEAR (5°C=-11.0%—
—20.8%.) THIFF, LB KIIBY A VR LR CO, R EAR (6°C ¥y
{6 5-20.0%0, Paradaeral, 1983). ZH = KZAWBEXRS P CO, EERHFHES BN
8. KE3IHPXRK CO, SBEH 6°C HBBEKX, *He/ *He LK, HHABAT
FEHRE K CO, MBEIBR B S,

BE CO, (>80%) KRS (4. 5. 6 5#) H CO, BHFBC, 6°C H1E—9.0%.F
—2.0%zh., XHMKREANMERARSALS, EH—BEEERE. ARS. ARTEOR

THAME, 1984, BERIALE 474 K A SR E A M B ERORL .
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E {7 ZRR (LR -15% F+3%. Hoefs. 1980) HE{l. /K& H K B BB R) i B4 —
BER =110 B +2%0 T Z ], AR ESNTEP CO,—CaCO, Z 6 T [ i & V. 700C
i, CO,—CaCO; Z[aER M [al i E 5118214 2.3%. (Bottinga er al., 1979). KL, HEKFAKX
YR RIRE COL 1Y 0°C NV E—10%, E+4%0 2 0], 5 CO, 5 (4. 5. 6 5kE) #1 CO. 1)
oUC fH—3., MR A, FHAEMRXLESERI, PER—EENRKTFEERIKSE, FER
WHERKAR., LREH CaCO, fE450C (HZEM) HiEom. B CO, Ml CaO., H¥]iZ
AFE SR, SARBCHREREMN P CO. WEE R, FK. aTLUAAFA K RES CO, 2
e CO, RKIRAARIBLZ —.
zuﬁﬁﬁ%mekﬂ&BﬁL bRk BRSBTS, NEFTEY AT
(1., A%, Baf. SOMmSLisal, S ShE. XRA\IZXBEFENF N K
MW, EWBGEMELSTBAM TR, (R OKPEEERE IR A X K
b A tE Ak e K& CO..

LR 20 NaSOL AT, 3 CaCltl 4 NaHCO AL S Wb b/ itz 1g 1
P 2 RFES I KOPETHL ST IR (st %, 1988
Fig. 2 Map of Sumpling Positions and Analysing

Results of Oui~ficld Water.

CRERAL 1984, KA RREBRCTRRRIE e TR AR R R



I & AR TR I 5 I S S | L ST R T EENERS S L AP 101

HEh, 40 5 69 R OUCH KD SBIRK KL 67C U1 (=2.1%00—+5.6%)
ZEM (N 6%) EEEME CO.—CalO:. HCO.—CO,. CaCO—HCO## el £ /318
ffi (50CH 5K 8.2, 3.5, 267 Emnch. 1970) i W pefbid ¥ (CaCO,+Si0,
—~CaSiO+CO,) =W 17 & or 18 (£905 6.0, Shieh eral., 1969) Hif6) <K & CO,
HIKE 2 BB R £ 7 M. X CO, (P CO, 3 B R MM LB A =4,

SREMARRZ D, S KRB BL SRR OO B R AT L R A —
BE (M 2). RIEREE AR M R ACE SO, (B R AN E B RIE R OCN A B R
BAYRIE. CO, TE/KPRIEME A (17.25ml 7 2. S0atm. S0C). CO, Bz ] el K
HBATRY. SR . CO, M Nk AR CO, ~H.

2. FAOS

AR iz e AR v DR EEHL IR OB E L (<0080 02939 ) 44k, ol
SrEVEAT Dl i 0 e ) m gy e R (<t BRSOy B S A O He - THe
(R) S FF X r=054 n=3v S50 @¥ sl 200 =002 n=5. {1HE0 Ry
OB EIR W r =062 n= 3

20040 S0 N SERRRTTER L PO AT A O s LR ) i R R
6.36 > 107 "-—5.72 - 10 ", AJTCRALZ R Ra (AT 3—3 0%, 2 f14 SEa"Ar s CAr i
79793 F 841, HOMHPERN A E (MAr i) SrBIR 2312 Fi 75.0ppm (4 1), ST E LRy
Lo 35 URE S8 (0.01300) . SAnylalfr a0 oy AU AT (R Ra M 114 f11.22),
FEM a0 A "Ar CAr=450)

=2 a
T\
W~
107%4
10-.1 T T T T T 1
10? 10° 10 10°
‘ Oar. ey

PR PR, MoAr P& 05 A O Cat LRl ARCUHLH iRancoks and Fikanka, 19%3)
3 AR EURRE{TA He He—"Ar - " Ay (9
Fiz. 3 Diagran of ‘He “He s ™Ar ™Ay Jor Idemiting Mis ture of Rare Gas

fron: Dafterent Opins,
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A AR AR WEBXREH He / *He, “Ar/ “Ar BB XRSH (45K 1.4x
107 f1 295.5) B. RASHFEMNTERIANK. KETFENZE (093%) RANSE
(5.24ppm) =B%; TEAFEMNBEMEE (0.05Iml/ g, 0C, 0.1 ki) AREH (0.0099,
0C, 0.1Jk%) S5, B8, ARTESFABKERKSREKEAGRY, ERERARX
REBOLTBEREUBE KB R RPHBA AR, AREHRRS B HER
B E 7L A B A B iU A AR i S R E BTN (0%, 1987). AERA
HERSEMAMER T, KRS YAr/ PAr R AHATETNE R, —BRESRRRK
89 “Ar/ PAr /T 400, AR TE-R AL HERRHAr/ PAr KT
400, X XMBFR K KRSH A K B HERETH S,

M3 sima kR EMNEA. R EE#M (Kaneoka and Takaoka, 1985)., B3
X2M4SHAEERM RE (55 4.09Ra # 4.30Ra) MEEM“Ar/ “Ar . K 3 F
XFEAEMLT P—CREASMSINKX (ARC) Mk, HEFNIENEAR (2-—9Raq,
Torgersen et al., 1982) 52, 4. 5. 8 SHNHAF., HREXEALERKFFRNHE R, HE=
LA REMBBAAEHARNBER: A5 RERK, SWE RMAR, SINRKHEEE
BaaRESRY, FEANEE He, “Ar R BH D HIWA S (Kaneoka and
Takaoka, 1985; Sano, 1988). = /KEZHWBEWEH, KRS PEHHBASKE N EHLE
RIEED. SXEkgmens, BTP—CH. 39AEMIHET P C—AKXKEER
AWM., 3 SHERAERPSAREEE -~ LN OBER S, BAKNMBR. M
o, HEMAKSKBENREIERSEHME, XEERFEISHE KK 17TH) PRESK
HEXRFER, B C—A—P &,

‘He/*He B Xtk BFR FRIAMIEIE 2 X 69 K MBGR L F1 K RS #'He / *He
AMEHEREHXAE, MEZEAWTXE (Polyakeral, 1979. 1985):

(‘He / *He) x 10*=exp. (0.143Q-5.2) (1)

£ Q=6.993In (CHe / *He) +165.16 (2)

b Q AR AMMIA, AN AHEFHFKERL (mWm™), (He/*He) {REMBERLL
KM, R2 DL TEKEMTEORBARE. AhX FilE RN RmE X
BHMERE (Q N T7TmWm™?); FF FHBMEER Q X S4mWm % RS B R4 A i

% 2 SKEMBANE
Table 2 The Values of Heat Fluid in Sanshui Basin.
B i 1 W 2 3 4 5

R (x107™) 1.60 5.72 1.71 6.02 6.36

Q (mWm™) 72 81 72 81 82

fiF @, Q=88mWm ™ (R¥ %%, 1985). XU KBRS SmEREmAL X, of
REXHTEMN QN 78mWm ™, SHEAKE Q MY, HEEHEXHMMFME (<42
—58mWm™, Polyak eral., 1985; &M%, 1985) KiBZ. MIARHKEREHT M
HZRE. AL, =K KHBRRBR Bk G0, 70 2R PR T H NG
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PN 7SmWm ™2, H 37mWm ™ NH5ERE, 38mWm ™2 B F#88 (Torgersen et al.,
1978). XRB—MRIFHIBIE.

3. K

ERABRRSPEESR (<1%—90%) F S N (—57%—+95%) THhBR. &
EB5 NEERMAE (r=-0.08, n=7), "NHEHMSEEREEHRAKARINBE
(r=-0.50, n=7). ARXARMWEETHAXRIHN "N AHFEER. BT SRLIE
BREBRIBRX. .

ZKEBEXRSPZESRSASBIHE 1.045 200, TRIFAFILEERLTR
PREFAEN, (BKEH, 1987). MEMUTANSKPRSEANBEIERELE 20 £4. BH
XBoXASWAMELAR () 5EEXABXARSPVERMCEHAR (—8.7%—18.0%,
Stahl, 1977) MEEILAMERMAEESPRMORMEHABR (-11%—+12%. Hoering e
al., 1958) —H. XEHAAARAX K RARASETHRAARHEPHIRAFEN Y. &%
BERABA—ERENEASR. ZAKBHEHRER (KW) BHESHERTER—RIEH
ARG KA. BARMNEABRTARSELREVEMAA R, HRXRASKPXKIKREN
AELVEN (HEE%. 1988).

2 ®

SKEMXRASHRBESR, BAXARBERENZESE, Bk AMREBIERL
i, KA CO, KEP CO, TEAFVIBMN™Y. ABE CO, BEIBEHE, LUMEPK
MELEBMAEN CO, hE, HBRE-FRAREKEN CO,. RAPHASKIEERA
M, BP—CH C—A—PEARM., RAKPEEERBIBHAIE, BI<TESD
BAHYEERERENES. SKAMKREFERXA LHRAYRTAE, TMHAFEXRETH
{0 Rk 87

WHRBAM: 19894 10 H12A
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Isotopic Geochemistry of Nonhydrocarbons in Natural
Gas from Sanshui Basin, Guangdong

Du Jianguo Liu Wenhui Song Miliang

(Lanzhou Institute of Geology. Chinese Academy of Seiences)

Abstract

Based on geochemical characteristics of stable helium. argon. carbon and nitrogen isotopes for natural
gas, origins of nonhydrocarbens and fluids are discussed. “He  “He ratios in natural gas are 1.14——4.54
times as much as that in the air. Stable isotope compositions of argon of natural gas are rich m "Ar
("Ar  CAr=430——%41) _Curbon isotope compositions {4 'C PDB)  of carbon dioxide vary from —20"..
to ~2%5. The 0'"Nvalues of natural gases runge between —57.7 ', und 951", The values  {Q)  of heut flud 1n
the Sanshut Busin calculuted depend on 'He  “He ratios. change from 72 mWm “to 82 mWm " The high

values of heat flurd and isotopic ratios of Heo Ar. C and N have a relation to ancient voleanos, The
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geochemical qualities of stable isotopes of He, Ar, C and N in natural gases indicate that there are strong
deep (matter and heat) fluids in the Sanshui basin.Part of He. Ar and N in some reservoirs came from the
mantle. Nonhydrocarbons originated from the crust are mixed in various kinds of natural gases. Carbon
dioxide in natural gases is mainly originated from the crust, CO, depleted in "’C is mainly originated from
degradation of organic matter in strata; but CO, enriched in "C are from reaction between carbonate
rocks and under ground water and thermal fluids, and mixed in CO, from the deep earth. An amount of

heat fluid was derived from the upper mantle.
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