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Problem: Molecular Clock
Estimates Exceed Fossil Dates

Forams: 800 vs 545 my

Hypotheses

Small populations.*

Widely spaced geographically.*
Absence of hard parts.*

Failure of hard parts to preserve.*
Undiscovered.*

Incorrect age assignments for the fossils.

Molecular clock estimates problematic due to
insufficient taxonomic sampling & fewer gene
datasets.
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Tintinnids
= metamorphic
shards/contamination

1600 mya
Mesoproterozoic
Huangmailing Formation

(China)

Li & Zhan, 2006
Li et al., 2009




Tintinnids
= algae?

635-715 mya
Tsagaan Oloom
Formation
(Mongolia)

Bosak et al. (2011)
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Tintinnids
= Acritarchs

580 mya
Wengan Phosphate
Member
Doushantou
Formation
(China)

Dunthorn, Lipps, & Stoeck
2010

Eotintinnopsis pinniforma &
Wujiangella beidoushaneseaa



i 1 Tintinnids:
“< Cretaceous

Graneros Shale
Wyoming,
South Dakota,
Colorado




Radiolaria:
Cambirian

Hunan, China

Dong, Knoll & Lipps,
1997




Foraminifera
= Thecamoebians

~550 mya
Late Ediacaran
Dengying Formation
(China)

Hua, Chen, Yuan,
Xiao & Cai, 2010




Foraminifera: Platysolenites
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Lower Cambrian: Newfoundland
Lipps & Rozanov, 1996



Molecular phylogeny (157 genes)

0.1 Ammonia beccarii -

Substitution/site Textularia conica o

RaxML/IQTREE/PhyoByes Quinqueloculina sp. [l ©

(LG+G+F)/(LG+G+F+C60)/(CAT+GTR) Sq'r'll'n P 3
Bold line is 100/100/1.0 UL SR

Reticulomyxa filosa
Eucyrtidium acuminatum
SRT235
Bigelowiella natans
Brevimastigomonas motovehiculus
Paulinella chromatophora
Karenia brevis
Alexandrium tamarense
Noctiluca scintillans
Oxyrrhis marina
Perkinsus marinus
Cryptosporidium parvum
. Plasmodium falciparum
Theileria parva
Toxoplasma gondii
Tetrahymena pyriformis
Asterionellopsis glacialis
- Phaeodactylum tricomutum
62/63/1.0 Thalassiosira psevudonana
Aureococcus anophagefferens
Ectocarpus siliculosus

Phytophthora infestans
Cyanophora paradoxa

Ustilago maydis OUTGROUP

100/98/t

DID|ODA|Y PUDZIYY

S|idouswib g



Molecular clock (Forams)
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Molecular clock (SAR+OUTGROUP)
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Molecular and fossil origination dates
correspond more closely now near
Precambrian/Cambrian boundary.

Thanks and
be creative!

jlipps@berkeley.edu




