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Sedimentary cycle division using peak frequency of
time-frequency Teager-Kaiser energy

HE Wen', CAI Jia-Ming' , SONG Zhi-Hua® LI Hai-Yin' ,ZHANG Hao', HUANG Kong-Zhi' ,GUAN Yan-Bin'
(1. Geophysical Research Institute of BGP,CNPC, Zhuozhou 072751, China ;2. Exploration Department ,Xinjiang Oilfield Company , PetroChina , Karamay
834000, China )

Abstract: Sedimentary cycle analysis plays an important role in stratigraphic theory research and petroleum exploration and develop-
ment. Qualitative division of logging curves is a conventional method for dividing sedimentary cycles,which is more accurate at wellbore
locations, but the division of sedimentary cycles in non-wellbore locations mainly depends on geological knowledge and has strong sub-
jectivity.Seismic data contain abundant information related to sedimentary cycles.Sedimentary cycles can be divided by using time-fre-
quency attribute curves.In this paper,the generalized S-transform method with better time-frequency resolution is used to calculate the
time-frequency attribute curve,and the method is applied to four sedimentary cycle models:normal cycle,inverse cycle,normal-inverse
cycle and inverse-normal cycle.The results of cycles division of the model validate the validity of the peak frequency attributes of time-
frequency spectrum in the division of sedimentary cycles; However, in the practical application of seismic data, the time resolution of
time-frequency spectrum is not high. Teager-Kaiser energy spectrum based on time-frequency spectrum improves the time positioning and
focusing of time-frequency analysis results. The division of sedimentary cycles based on Teager-Kaiser energy spectrum attributes can
better depict the changes of geological structure and thin interbedded structure.The method is applied to the Jurassic sedimentary cycle
division of an oil field in Xinjiang.The results of the division are in good agreement with those of the well data,which verifies the relia-
bility of the method.

Key words: sedimentary cycle ;time-frequency analysis ; generalized S transform ; Teager-Kaiser energy ; peak frequency
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