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to the Solnhofen Platy Limestone
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A de] Y F7IMEE 2 ik de] F77A] form) WL =9 FRHY] EE5H WY
E3FHl F7]2 o]Folx Q) I of F7) (Solnhofen platy limestone)l| 283+ W-&(Park and
el W3ls 4% "UIAFR|X] o] E(Milankovic, 1941)

o2 Aisla Atk o] 7Mdd] ojslw, AR ol ‘ * * *
£ BARAS Fe AT AR AAEee € O '
cession), AFAE 7]87]¢] W3} (obliquity) ¥ FAAE % ; E
o] olddE(eccentricity)ell lste] AR, A7) F Z 460
S <ol rlst 1971e] Z1Ewst 94 ol Bl § | (il
olg ATe BT ltkFig 1. BANIR ®se] & 8 sop |
71e 4 79 8 A (factory’t o}, FAIE £ QL £ - 4
= 279 84S A9 oF 404, 127, 96, 41, 23, 380 , , ; ;

o

200 400 600 800 1000

Ykyr 59 2 F71§ & T UvhFig 2; Berger
Time (ka)

and Loutre, 1994). Hay et al.(1976)> AA=Z o]}

e =712 dweke] Fo] HAHEA Elslgon Fig. 1. Berger’s solution for 65°N latitude from 1 Ma B.P. to
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Fig. 2. Fourier spectra of oxygen isotope data for the past
2.5 Myr for two deep ocean cores DSDP 607 and ODP 677.
The major peaks of precession (23 kyr), obliquity (41 kyr)
and eccentricity (106 kyr) are indicated in the periodo-
grams. Modified from Weedon (1993).
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Table 2. An example of the interpolation and FFT process
for spectral analysis using the program MatLab.

Fast Fourier Transform (FFT)

Data={....];
x = Data(:.1);
y = Data(:.2»
1=6:0.1:240; from 6 to 240 with 0.1 step
yi=interl(x,y.xi, 'linear")
plot (x.y.xi.yi)

A. Interpolation:

B.FFT process: Data=[....]:

x =Data(:.1):

y = Data(:.2);

Y =ffiy);

Y()=|1:

n=length(Y):

power = abs{Y(1:n/2)).%2:
nyquist=1/2;

freq = (1:n/2)/(n/2Y*nyquist:
period = 1./freq;

plot (freq. power)
plot (period, power)

axis ([x0xny0yn]):
ylabel ('spectral density’):
title {'periodogram'):

grid on;

FORTRAN ¢Z2]5S 4Vl Table 134 7o} Q9F
Table 1. Operation and FORTRAN algorithms for spectral analysis (Weedon, 1991).
Fourier Walsh

Operation

Trend removal Least-squares regression
Tapering
of time series
Transform
Spectral estimates Periodogram
Normalization of estimates

Spectral window

Fast Fourier Transform (FFT)

By sum of squares of estimates
3 point Hanning, applied three times

Split cosine bell applied to first and last 10% -

Fast Walsh Transform (FWT)
Averaged Walsh powcer spectrum
By sum of squares of estimates
3 point Hanning applied once
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Fig. 3. The method of simulation for reconstructing any
cyclicities in time series. Modified from Park and Fiirsich
(2001).
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Fig. 4. An example of data treatment for the spectral
estimation: (A) A sequence of the raw data (=bed-thickness
time series) from the Solnhofen Formation of southern
Germany; (B) Digitized data by coding two lithologies +1
(for carbonate bed) or -1 (for marly carbonate bed) every 1
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