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Table 1 Sample descpription and K-Ar dating results
KO | K | “AF | “AF | KAr £
(m) (Ma) (*m) (%) | (%) | (nllg) | (%) (Ma)

<2 3.93( 3.26| 42 58| 95 85 308. 2+ 8.0

21 4.29] 3. 56| 44.70| 95. 99 297.4+ 6.4

Q36— 10| 1250 236— 208 = 0.63 | 4.50( 3. 74| 37.94| 94.59 244.3F 5.2
0.63— 0.2 4.65| 3.86| 3427 | 92 41 215.3F 4.9

<0.2 4.84] 4 02| 28 33| 88 71 173 B 4. 1°

<2 3.76| 3. 12| 40.08 | 95.89| 303 7 10. I

21 4.16] 3.45| 41. 51| 96. 39 285. 7 6.0

Q36— 17| 1321 236— 208 = 0.63 ] 4.36| 3.62| 35 56| 93. 88 236. 8t 5.1
0.63— 0.2 4.56( 3. 78| 32.45| 9275 208.3F 4.5

<0.2 4.69| 3.89| 25.95| 87.92 164. 0 3. &

<2 3.39( 281 3L95| 94 11 271.0t 5.8

Q36— 40 | 1551 230— 208 0.63— 0.2 3.51| 2 91| 24 58| 91 68 205.2F 4.5
<0.2 5.00( 4 15| 27.89 | 93. 47 165.2+ 4.0

<2 3.61| 3.00( 3285| 94 79 262.3+ 5.5

Q36— 58 | 1731 230— 208 0.63— 0.2 4.00( 3.32| 27.59| 9L 55 202.2F 4.9
<0.2 3.59( 298] 2463 | 90.79 201.2+ 4.7

<2 3.22] 267 1800 | 83 12 165. 65 4.0

Q36— 80 | 2020 236— 208

<0.2 3.97( 3.30] 21.01| 85 14 157. & 3.8

<2 3.38( 2 81| 29.69| 95 08 253. 9t 6.6°

2=1 3.47| 2 88| 29.46| 95 50 245.9t 5.2

Q36— 86| 2310 236— 208 = 0.63 | 4.27| 354 30.34 | 93 88 208. 0t 4.5
0.63— 0.2 4.81| 3.99| 31.44| 91 84 192.2+ 4.2

<0.2 S.11] 4 24| 30.06| 89 67 173. 9+ 3. 9°

<2 4.89] 4 06| 36.02| 90. 60 215.2+ 4.8

Q36— 94 | 2643 246— 230

<0.2 5.77( 4 79| 33. 89| 8602 173. 6+ 4.1

<2 4.08| 3.39| 29.40 | 94 06 210, H 4.4

21 3.93( 3.26] 29.75| 94 76 220. 8+ 4.7

TSH 3 | 3245 258— 245 = 0.63 ] 4.55| 3. 78| 29.51 | 94 60 190. 7+ 4.3
0.63— 0.2 5.33( 4 42| 31.80| 93 52 176.2F 3.9

<0.2 5.75( 4 77| 30. 88| 90. 77 159. 4 4. T

TSH 17| 3833 286— 258 <2 5.00( 4 15| 56.91| 97 83 322.5+ 6.7
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The Application of the K-Ar Dating to
the Determination of Diagenetic Ages of Sedimentary
Rocks— A Case Study from the Ordos Basin

Zhao Mengwei Hans Ahrendt and Klaus Wemmer

(Institute of Geology and Dynamics of Lithosphere, University of Geottingen, 37077 Goettingen, Germany)

Abstract

The method of K-Ar dating and its application to the determination of diagenetic ages
of sedimentary rocks is introduced and discussed using the K-Ar data from the Ordos
Basin. In the basin two distinct diagenetic stages were identified by means of K—-Ar dating,
which can be correlated with two thermal events resulting from major tectonic movements.
A Jurassic diagenetic event (170— 160 Ma) documented in the Permian— Triassic rocks is
related to the early Yanshanian movement, whereas a Silurian— Devonian diagenetic stage
(4206— 370 Ma) recorded in the Cambrian— Ordovician sequences corresponds to the late
Caledonian movement. These suggest that the diagenetic processes of illites were mainly
controlled by tectono— thermal events in the basin.

The key problem of evaluating the reliability of K-Ar ages from sedimentary rocks is
not diffusional loss of radiogenic argon, but detrital contamination. A model of estimating
detrital contamination by observation of the variations of K—Ar ages with depth is proposed
and discussed using K—-Ar data from the Ordos Basin and many other basins of the world.
A positive correlation between K-Ar ages and depth or no correlation between similar K-
Ar ages and depth are indications of little or no influence of detrital minerals and predomi-
nance of authigenicillites. Thus, such K-Ar data reflect diagenetic ages. A negative cor—
relation between K-Ar ages and depth suggests detrital contamination. Therefore, these
K-Ar data give mixed ages of less geological meanings. Furthermore, the correlation be-
tween K-Ar ages and depth can be used to decipher the mechanisms of the diagenetic pro—
cess of illites. A positive correlation between K-Ar ages and depth reflects burial diagene—
sis, while no correlation between similar K-Ar ages and depth indicates a diagenetic event
caused by a short thermal event, as shown in this study.

Keywords: illiteK—Ardating diageneticage jurassic silurian— devonianordos Basin



