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PERIODICITY IN EVOLUTIONARY TRENDS OF PLANKTIC FORAMINIFERA: FACTS AND
CAUSES

LONGORIA, Jose F.; GAMPER, Martha A., Florida International University, University Park.
PC344, Miami, FI. 33199

The phylogenetic development of planktic foraminifera from Aptian through Priabonian (83.3
ma), is characterized by marked cyclical morphological changes that allow the recognition of
periodic iterative evolutionary trends. These changes resulted in identical evolutionary phases
(I through IV in figure 1) in three separate clades: ticinellids, globotruncanids, and globorotallids.
These evolutionary phases are linked to heterochrony and include: (I) regression (reduction or
increase in size) whereby planktic foraminifera recapitulate their globular non-keeled ancestors.
(II) experimentation (sudden changes in rr----Fi9ure 1: ---- I Evolutio-n-arY---ph-a-ses~--1
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. . . . b I ·f· d· Priabonian 1--- I I Itaxonomic position IS at est c assl Ie as Incertae ---------r=--= 40 iii I I I I ff I
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I ane Ian 1---- __ - iii V.) l

evolutionary novelties) whereby speciation and r---------i=:.~60.6 I Ii! ! i f1 i

diver~ific~tion of ta~a take place; a proliferation of ~D:a.nTan--t .. ;•._.-.. 65 ,h-~:t-t:::~~--i--t""
species IS recognized. The recurrence of the : 'b-c;;.' ~ [::--:-- : . i I .,' ,
aforementioned .evolutio~~ry st~ges ?efines th.ree I ~:~'b-~ 1;- Ii: I t~~ /
cycles of planktic foraminiferal Iterative evolution: i- -----·----------f~--=73 I . t})-~, I

(1) Aptian-Cenomanian (28.2 ma); (2) Turonian- I 'b-~'b-~ iii . I.;:,.~(J) I ','
Maastrichtian (25.1 ma); and (3) Danian- : 'b-~Q : . ,I: ~, I I I .
Priabonian (29 ma). These events had a profound :_ Ci __ -t=:: 83 I i ~O! I I I,' I ,
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mao In spite of discrepancies in the time interval 113. I......*.... .,. ......~ ..
applied to different geologic time scales, our I Aptian *--i--"I
results indicate that the periodicity of planktic _ll~_------L.I '-__1 _

foraminiferal evolutionary cycles should be linked to global phenomena as the cause of the
biological transformation. The coincidental occurrence of planktic foraminiferal transformations
and the postulated periodicity of extraterrestrial impacts invites to investigate the correspondence
of these two events at different geologic times. With the exception of the Aptian, the initial stages
of the other cycles clearly demonstrate that from the biological viewpoint, these evolutionary
cycles observed in planktic foraminifera involve a transformation of taxa from highly complex
morphology into a simpler morphology, involving a phylogenetic transformation reflected in the
test periphery as follows: globular test ~ laterally compressed test ~ keeled test.
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