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PYAr-YAr dating of illite and its application in source of sediments of Lower Cretaceous
Quantou 4 member and oil emplacement in North Songliao basin
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Abstract: Twelve reservoir samples from Lower Cretaceous Quantou 4 member in the Songliao basin were
selected for **Ar-*’Ar analysis. *°Ar-*’Ar age spectra for illite in the sandstone of the Lower Cretaceous Quantou 4
in the Songliao basin were obtained using a purifying system with laser heating. The age indicated by the lower
temperature part of the age spectra is younger than the formation age and is older but maybe close to the earliest
hydrocarbon charge time. By contrast, the average age indicated by the higher temperature part of age spectra is
obviously older than the formation age and represents the age of terrigenous detrital feldspar, which can be used to
trace the sediment source. The ages of detrital illite for these samples vary from 107 to 212 Ma, indicating that
Quantou 4 member has multiple sediment supplies. Detailed analysis shows that the study region probably has

seven source directions.
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Fig.1 Stratigraphic column of the Songliao basin
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Fig.2 Sedimentary facies of the Quantou formation in the Songliao basin
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Table 1 X-ray diffraction (XRD) results
()
(m) 1/S (S %)
() @ (X) ©) / 178)
Sa9 1538.10 0 17 64 17 2 15
Da9 1798.52 0 25 55 14 6 15
Ha21 2309.50 0 82 0 10 8 15
Pu31 1580.25 0 53 0 37 10 15
Shang4 1214.93 0 63 0 26 11 15
Chang46 1243.47 0 47 15 27 11 15
Dong5 727.17 0 28 0 20 7 15
Jinl 2320.90 0 51 0 27 22 15
Chuan4 124591 0 21 57 18 4 15
Da22 1964.69 0 16 49 32 3 15
Shuang34 1640.75 0 49 0 43 8 15
Shuang33 1637.65 0 24 0 70 6 20
, (16% 82%) « 4
, 15% 64%, ,
, 10% 70%, / ,
2% 22%
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Fig.3 X-ray diffraction (XRD) of clay minerals
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Fig.4 Scanning electron micrographs of illite

4
(
(D) 30%
1 cm R
’ 40p LA,
(2) ,
72 h s (7]

Geochimica | Vol. 40 | No.5 | pp. 418~427] Sept., 2011

10 pm

3)

50.00

1149

Da22

[25]

Q)

40AI’—39AI'



F58 4 mE FAE CA-CAr BEERARERITIZR T QRS R KENE YRR SRR R AR PR 423

( 5 ~7 mm, 0.130 —
09G2230C(DQ409-illite)
2 ~4 mm), J = 0.125
, 4 1 =
2
( ) o 0.120
2 2 ]:[]P
J J L oas TR F=0.12695+0.00006
‘ X RZ£=0.048%
0.5 mm Cd , HHX Z2%=0.99952
0.110
49-2 0 100 200 300 400 500 600 700 800
48 h AU AT ] (5)
ZBH-2506, 132.5 Ma Ar 5 40p L
: (391\1'/37A1‘)Ca 8.984x 1074, (%AI‘/”AI')Ca Fig.5 Plot based on the intensity of **Ar vs. time during the mass
- _ spectrometer analyses of illite
2.673x10°%, (YAr/PAr)g  5.97x10°  (5)PAr-PAr P Y
40Ar_39Ar
GVI-5400 4
( 10.6 pm, 50 W)
> 60 s, 40 s 12
, 20 s , OAr-3Ar
Shang4
, 5, %Ar , OAr-PAr
, Ar Shang4 YAr-PAr
, , 2, 6 6 ,
AI‘ (6) , 173
ArArCALC (26-27] (44.8+10.3) Ma; 3
, 3 (84.5+£7.3) Ma
%2 Shangd FRIUBIEFEHA “Ar- Ar DITEIEER
Table 2 Illite *°Ar->’Ar dating results in K1q4, well Shang4
(%) O Ay 37 Arcy BArg 3 Arg A" (Ma) PA(%) P Arg(%)
1 4.0 0.0003 0.0001 0.000000 0.0007 0.0025 42.3+10.8 3.2 0.42
2 4.1 0.0004 0.0001 0.000000 0.0011 0.0043 474498 3.8 0.64
3 42 0.0006 0.0003 0.000001 0.0022 0.0154 84.5+73 8.6 1.27
4 43 0.0009 0.0006 0.000001 0.0049 0.0353 88.8+5.9 11.2 2.75
5 4.4 0.0004 0.0002 0.000000 0.0021 0.0160 92.8+6.3 12.2 1.19
6 4.6 0.0006 0.0005 0.000001 0.0045 0.0399 107.0 + 4.0 17.8 2.57
7 53 0.0013 0.0018 0.000002 0.0157 0.1611 124.0£2.5 29.0 8.90
8 5.8 0.0012 0.0020 0.000004 0.0164 0.1919 1411422 34.6 9.28
9 6.4 0.0013 0.0021 0.000004 0.0172 0.2074 1452422 34.8 9.73
10 7.2 0.0016 0.0027 0.000005 0.0212 0.2527 143.4 +2.1 34.8 12.01
11 8.0 0.0016 0.0026 0.000008 0.0199 0.2372 1433+23 32.9 11.29
12 9.0 0.0018 0.0031 0.000015 0.0229 0.2772 1459 +2.2 34.6 12.94
13 10.5 0.0017 0.0033 0.000017 0.0255 0.2947 1394+ 1.9 37.6 14.43
14 12.0 0.0015 0.0028 0.000009 0.0214 0.2465 138.8+ 1.9 36.5 12.12
15 15.0 0.0002 0.0001 0.000002 0.0008 0.0089 132.0+ 1.6 14.0 0.46
J 0.0069496
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Table 3 *°Ar-*’Ar dating results of clastic illite in K,q in the Songliao basin

(m) (Ma)
Pu3l 1580.25 Kiq* 105.6+1.2
Da22 1964.69 Kiq* 106.8+1.3
Da9 1798.52 Kiq* 107.2+1.0
Ha2l 2309.50 Kiq* 110.0+0.8
1 Sa9 1538.10 Kiq* 114.5+1.7
Dong5 1073.15 Kiq® 122.4+1.2
Jinl 2320.90 Kiq* 122.4+1.8
Chuan4 1245.91 Kiq* 128.9+1.1
Sang4 1214.93 Kiq* 142.1+1.2
Dong5 727.17 Kiq* 157.4+1.7
2 Chang46 1243.47 Kiq* 161.9+1.2
Shunang34 1640.75 Kiq* 199.8+2.2
3 Shuang33 1637.65 K,q* 211.742.9
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Fig.7 Date of clastic illite and source directions of K g4 in north of the Songliao basin
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