Introduction - Evidence for a 62 +/- 3 Ma Cycle in Bio-Diversity on Earth, caused by big Impact Events

There is strong analytical evidence for a 62 +/- 3 Ma cycle in Fossil Diversity ( or Bio- “Cycles in Fossil Diversity ”
Diversity ). Sharp cuts in the bio-diversityon Earth clearly occur within approx. 20 Ma by Robert A. Rohde and Richard A. Muller
(Myr) long extinction periods. These sharp cuts all happen within the declining W eblink to Study : http: /muller Ibl.gov [papers/Rohde-Muller-Nature.pdf

phases ofthe 62-Ma (Myr) cycle ( > see sin-wave diagram 1c). : . ;

Currently we live at the end of such an extinction period ordeclining phase of the 62-Ma E;mi)?tt?:mlzr.iastigz\g zft?:eF;gfgzerigt?nmEzfrtﬁe
cycle whichiis still going on for another 3 to 5 million years ! Butitis obvious thatthere  The Fourier Spectrum is dominated by a strong
wasn’ta similar sharp cut yet, in the current cycle, if compared with the past 8 cycles ! spectral peak with period 62 +/- 3 Myr.

The sin wave corresponding to this cycle is show n

. o ; i inct !
Note that in 6 of the past 8 cycles at least 70% of all marine species became extinct !!! in Fig. 1c w here it accounts for 35% of variance.

(diagram 3). And in all 8 cycles the minimum percentage of extinct species was 40 %. .
However the current cycle doesn’t show any cut in Bio-Diversity worth mentioning !  Diagram 1e aiso shows a second spectral peak
Have we just been very lucky ?, or is the cause of the sharp cuts in bio-diversity justa with period 140 +/- 15 Myr.

bit late in the current cycle which s stillgoingon ?? Note : In cycles 5 and 8 a sharpcut  The 62-Myr cycle is very significant.

occurred right at the end of each cycle ! ( corresponds to eruptions & craters in Diagr. 2) By contrast the 140 Myr cycle can plausibly resut
from random processes.

There are indicators in diagram 2 & 3 that the sharp cuts in bio-diverstiy may be caused . . .

. . . . . Although no explanation exists, the 62-Myr cycle is
by periods of large impact events. Note in Diagram 2 the 5 large eruption events not a subtle signal. It is evident even in the raw
(which could have been caused by big impacts), which occurred within or veryclose to  yat5 (Fig. 1a), dominant in the short-lived genera
cycles 1 & 5-8, and the two large impacteventsin cycle 5& 8! > alsoseeDiagram 3! (Fig. 2)" and strongly confirmed by statistical
It would be important to produce a more extensive and precise diagram to the age and  analysis. It implies that an unknown periodic
size of large impact events & large eruption events with information to age tolerances! process has been having a significantim pact on

: R o Earth’s environment throughout the Phanerozoic.
The mostplausible cause forthe 62 +/- 3 Ma period “Big impactcycles”is the periodic The author considers the folowing physical

crossing of the galactic plane by our Solar System. The glactic plane may be full of processes : periodic comet show ers triggered by a
debris (asteroids & comets) similar to the debris in Saturn’s Ring-plane. The 62 +/- 3 Ma  companian star or a planet X or by the oscillations
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Bio-Diversity cycle is in good agreementwith the 66 +/- 6 Ma period for the vertical of our solar sytstem up- and down the galactic s \@ 79‘19[' y
oscillation of our Solar System aboutthe plane of our galaxy ! Note thatitseems that plane every 52-74 Myr or by periodic crossings of SD WP"" i
the lastcrossing ofthe galactic plane occurred < 3 Ma ago !, whichis approx. 5t0 7 Ma  spiral arms, or periodic mantle plume cycles & Ll L I O O O D
after mid of the calculated extinction cycle !! > see weblinks : 1.) Weblink Study 1 > volcanism cycles, or longtermsolar cycles. d 2(')0'" | Pacl)n C ] 3&0' sl o |£m
full web-addresses — - — 5
16.5 Myr We are here ! 2) —LWeblmk Study 2 1..) http://www.nature. com/naturefou 3 - extinction period left ~3 - 5 million years Age (Myr)
(49 -93 pc) l mal/v316/m6030/abs/316 706a0.htrr 2 — extinction period approx. 20 million years |1
Solar System / Earth o 1 - TR
¢ 0-3Myr 2.)_http://www.nature.com/naturefou 1 - fossil diversity cycle 62 +/- 3 million years L |
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Fossil Diversity. All 13,682 short-lived (= 45 Myr) genera listed by Sepkoski
are plotted. The dotted lines are spaced 62 Myr. (Rohde & Muller, Nature,
vol 434, 208-210, 10 March 2005)
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