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'+ metazoan taxa
" " (and communities)

Cambrian

Ediacaran

short
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| /. THREE STAGES OF LONG CER :

~/

) ‘-;,.. ;////._ trilobites, other arthros diversify

g~

<_ﬁrst archaeocyaths (tropical),
“worm” mounds in Avalonia

| diversification biomineralized taxa,
p . particularly molluscs

"\‘j’ f ),_— deep burrowers diversify

' +— extinction “Ediacarans”
+<—deep burrows & biomineralized

metazoans
petalonae, problematica, Cloudina, Namacalathus
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LOWER CAMBRIAN

Series 2
Lenaldanian

(2013)
Stage 3

(2013)
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Stage 2

Laolinian | Zhurinskyan
(2013)

Fortunian

(2007)

EDIACARAN
(2004)

BIOTIC AND GEOCHEMICAL HISTORY

IV carbon isotope excursion

~al]
-] Oldest trilobites, ca. 520 Ma

-] base Tommotian/oldest archaeocyaths and lingulates
ca. 525 Ma (Landing & KouchinsKky, submltted?

- |, L4, F carbon isotope excursions

- diverse mollusks, incl. Watsonella cylindrica and Aldanella
(middle Meishucunian, Heraultia Lst.,
middle Chapel island F., upper Bayan Gol‘, upper _
Manykaian, ca. 530 Ma (Landing & Kouchinsky, submitted)

ca. 542 Ma

—--al] |ast Ediacaran ,Petalonamae” and Problematica

initial diversification of biomineralized taxa,
appearance of deeper, more complex burrows

CAMBRIAN EVOLUTIONARY RADIATION
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Watsonella crosbyi (W) and Aldanella attleborensis (A) in Fortunian-Stage 2 ("Laolinian”) boundary interval,

W* = W. crosbyi from upper part of range (Series 2)

Terminal Ediacaran through Lower Cambrian

paleogeography (no polar continents!)




Siberian South China
Platform Platform

Toyonian | |3 trilobite-

bearing

stages
China C

Botoman

Sinosachites

TRILOBITE-BEARING

>
=
Q
)
o
)
=
)
=

Watsonella,
Tommotian

Stage

China B

Anabarella

o
W
O
) i Purella, 5
| O
A
xD

Meishucunian Stage “sub-trilobitic”

Anabarites,
Protohertzina

“TRADITIONALIST” )
LOWER CAMBRIAN CORRELATION:




@ Aldanella
attleborensis




Laptev Sea

Kotuj & lower
Kotujkan rivers{

v

Siberian Platform
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Angara

1207
- Dvortsey’ & Ulakhan-Sulugar

Lake Y on Aldan River

Bajkal

Siberian Platform
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-Sulugar,

Ulukhan
sub-Tommotian unconformity



— © Wi
— SSERRERES
16~25—:—O‘é I : ééL
=3 Il 2
=5 i H
| i A W UL H
= | @ W h
- | iy
LEo | mAHi allk n I |
= £ i ;:iil%i l i ...,zx” {1

R EEEEERER!
l:l iblt .I' .

1726 e e

P

e phosphatic & conoidal SSF, brachs 'archaeoc sths. hyolit.hs.
4 =bimembrate tommotiids yaths:  H = hyolithids

Aldanella attleborensis
@= Watsonella crosbyi
Tommotian channel & fissure fills in Yudoma Fm.
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“Tommotian concepts” & problem
on the SE Siberian Platform
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Zhurinsky Mys Section, C a rbo 1 i soto pe

Lena River, Siberia

. SE Siberian Pla

Isit Section
Lena River, Siberia

Atdabanian

L. polyseptus-

110m 4
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Geomagnetic Polarity
Interpretation
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Precambrian




Laptev Sea
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: Allatheca corrugata
D. regularis Burithes distortus
No:m\ Torellella curva

Lapworthella tortuosa
Coleoides trigeminatus
Spinulitheca billingsi
Allatheca concinna
Edgetheca aldanica
ommotia plana

Tommotia koslowskii
Barskovia hemisymmetrica
Nikatheca kendgedeica
Anabarites ~ kelleri
Spinulitheca rotunda
Kugdatheca voluta

Halkieria  sacciformis
Pollicina striata
Latouchella maidipingensis
Anabarithellus hexasulcatus
Salanyella costulata
Conotheca mammilata
Rostraconus sp. (*)
Coleolus trigonus
Sunnaginia sp. M*W

_ lgorella hamata (*
Hyolithellus vladimirovae
Torellella  lentiformis
Exilitheca multa
Ovalitheca mongolica
Pollicina sp. (*)

Aldanella utchurica
Turcutheca rugata
Hyolithellus tenuis
Aldanella rozanovi
Selindiochrea tecta
Fomitchella acinaciformis
Fomitchella infundibuliformis
Igorella ungulata

emella jacutica

Aldanella attleborensis
Aldanella crassa

Islanella sp. (*)
Kugdatheca voluta
Kotuitheca curta
Curtitheca sp. (*)
Turcutheca cotuiensis
Turcutheca crassecochlia
Fomitchella sp. (*)
Anabarella plana
Latouchella korobkovi
Ladatheca dorsocava

sunnaginicus
Zone

N.

Archaeospira sp. (*)
Siphogonuchites sp. (*)
Angustiochrea lata.
Anabarites signatus
Curtitheca korobovi-
Tiksitheca licis

Purella cristata

Purella antiqua
Hyolithellus tschuscunensis
Ladathecaannae

antiqua

Zone

P.

KEY

Protohertzina unguliformis
Cambrotubulus decurvatus
Protohertzina anabarica
Anabarites trisulcatus

trisulcatus
Zone

A.

120

Medvezhya

Fm.

Aldanella attleborensis

sequence boundary
“FAD” of Tommotian “index”

I’ excursion

*

\ Parasequence Boundary

v

Kotujkan River section

Manykai Fm.
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Ary-Mas-Yuryakh section
(Kotuj River, northern Siberian platform)
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Watsonella crosbyi and
Aldanella attleborensis

Aldanella
attlebor enszs ~

Aldanella * <
crassa,

- Medvezhya formations




Stratigraphic Continuity & Correlation
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SE SIBERIA

SOUTH CHINA
PLATFORM

Toyonian Stage

Botoman Stage

Atdabanian Stage

Maozhungian Stage
through
Qionzhushian Stage

Meishucunian C

Tommotian Stage

hiatus SE Siberia,
upper Medvezhya
Fm. in Anabar

Nemakit-Daldynian
Stage

hiatus SE Siberia,

lower Medvezhya

Fm. in Anabar
“Vendian”

hiatus and/or

sparsely

fossiliferous

interval

Meishucunian B

disconformities
and facies change

Meishucunian A

probable hiatus

oldest Siberian trilobites

diverse Siberian SSF,
archaeos, brachiopods

Aldanella attleborensis,
Watsonella crosbyi

Purella, Anabarella

low diversity SSF




SPECIES COMPOSITIONS, ONSHORE FACIES

EARLY BRANCHIAN

Conoidal Hyoliths “

LATE PLACENTIAN

T -
EARLY PLACENTIAN 530 Ma
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Cumulative number of species

SPECIES COMPOSITIONS, OFFSHORE FACIES o
Trilobites

EARLY BRANCHIAN -

' c d B —— Protoconodonts
| Halkierids

LATE PLACENTIAN 520 Ma Lingulate Brachiopods

Molluscs .Hy Pseudoconodonts

Hyoliths
n Molluscs 530 Ma Tommotiids

—_———— : e o Molluscs

EARLY PLACENTIAN

0 5 10 Conoidal Problematica

Cumulative number of species
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This presentation summarized in: 21

E. Landing, G. Geyer, M.D. Brasier & S.A. Bowring, 2013.
Cambrian Evolutionary Radiation: context, correlation. and
chronostratigraphy—overcoming deficiencies of the

first appearance datum (FAD) concept.

Earth-Science Reviews 123, 133-172.

AND

E. Landing & A. Kouchinsky. Submitted.

Biostratigraphy of the Cambrian Evolutionary Radiation:
geochronology and evolutionary stasis of Early Cambrian
(Terreneuvian) mollusk-rich communities.



