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Identification of genetic types of natural gases produced from
deep sag in Dongying depression
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Abstract: A series of high-production natural gases have been discovered in deep sag of the northern Dongying depression in
recent years, which is a great breakthrough in the oil-rich basin. It comes a debate among the geological explorers about the gas
origins whether the gas is the thermal degradative gas from source rocks or the cracking gas from oil. The authors investigated
on the geology and geochemistry of natural gases discovered in the Minfeng area, a typical gas accumulation area in the deep sag
of the northern Dongying depression, especially conducted thermal simulations on gas generations from either source rock or oil,
and found useful identification parameters on the two genetic types of the natural gases. For the source-rock-degradative gas,
the ratio of In(CCy/nCy) <-1, (MCC5+CCq)/nCy< 0.8, (CC5+MCC5+CCy )/ (nCy+nCq) < 0.5, DMCC,/CCy> 0.6 and
ratio of toluere/benzene is greater than 1. 1. For oil-cracking gas, all the ratios are in opposing numbers. The results conclude
that the natural gases discovered from the Minfeng area are mainly source-rock-degraded gas and subordinately oil-cracking gas.
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Table 1 Compositions of natural gases in Minfeng area
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Table 2 Stable carbon isotope compositions of natural gas in Minfeng area
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Fig.1 A plot showing identification of source-rock-
degraded gas and oil-cracking gas ( After Prinzhofer)
as well as natural gas produced

from Minfeng area
1.3 RAKEREBESERMSETROIIE
FR IR A L S IR — T o A B W B, —

31.95%0, I 5FHEUR | HRIRA A o[l o = AR
WA (E2), FLBeA < 87 C e, X vl
e AR AR 254 ¢, 5 IR ERR M ER K,
SABRAR S AR, FHRFERRIIGVDLERE
TR ATRAHL,

ZE PTiA RFEHIX RAR AR5 V0 U BRI
HAFRIECR, VS Fm A A 2Aa fetE, Wik,
I TR A RN T 2R A7 Y S AR ST



"

&
S
i

$37% %18 A

W R Ak 3R IR A KR AR B A 04 25 AT - 15 -

-20 T T T

S BC /%o
3

—a— FERISH

—40 —o— FHI[MH
—&— Es,FIRA RS
—o— Es, "I RIS

=50 —&— Bk, JBHBRMHRA

B2 XASEREEMEEREERMSER
B L EXTLL
Fig.2 Plot showing relation between carbon isotope

compositions of rock-absorped gases and natural gases

2 EHFE

FURI, i A7 B8R0 TR B i =R s 28 <
AR, EFH AN S R XY Bk
PEAR AR AR SRR TEUE AR i U0 DU Bk IS A h
AR AR Al AT PR S B, DA HC RS0 7= ) 1) £
JZE RS PP PR R AR
2.1 PRI

PSSR0 2 Bl P oK ee (R R) AAT
BT 3 A el e T AV G (] 3) AU (3
F G A, AT LA T e i A 3t 25 il R AT A

3 HMSMERENIERE

Fig.3 Experimental device of thermal simulation

of hydrocarbon generation
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Fig.4 Plots showing distinctive features of light hydrocarbon composition

between source-rock-degraded gases and oil-cracking gases
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Fig.5 Identification charts for source-rock-degraded gases and oil-cracking gases
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