Phylum Brachiopoda

Lophophorate 'lamp-shells’

Fossils - Spiriferida




Fossils - Strophomenida

Fossils -
Terebratulida

Brachiopods vs bivalves

Symmetrical, unequal Asymmetrical, equal
valves valves




ECHINODERMS

Crinoids

Crinoidal grainstone




Echinoids

Regular

Irregular

Phylum Chordata




Agnatha — jawless fish

The Age of Fish

Devonian:
marine and
freshwater
fish

Devonian diversification

Late Devaonian lobe-finned fish and amphibious tetrapods.
Ichthyostega

i Tiktaalik

rivers, =l
swamps and

shallows = Panderichthys Acanthgstega

Eusthenopteron Coela@:anth
R

ﬂillions of ye%\rs ago
385 380

375




Amphibians

23

Pederpes finneyae

Rise of the Reptiles

Plated ‘% .*

Bird-hipped \ﬂ “

Head crests ‘{ ,

Proto-birds ! ! A

Lizard-hipped
“Savage feet”*u ! Birds

Synapsida

Our reptilian ancestors




From gorgons to Glamorgan

Hominoidea

(\%‘

1A

'\
AR

Gibbon Human Chimpanzee Gorilla Orangutan

land
( plants:
_ the fossils

R Ordovician spores;
e Silurian & Devonian
roots, cuticle, tubes

8 Kenrick et al. (2012)




Cooksonia — late Silurian, Wales

Vascular plants

Tissues:

Xylem (wood)

- transports water
primarily

Phloem (bark)

- transports sugars
primarily

Internal structure of early Devonian
vascular plant

Carboniferous!

Dominated by gymnosperms




The 'Mesophytic' Era

Permian- |
Triassic-
Jurassic |

'Seed ferns'
dominant

+ conifers




Correlating strata

m Biostratigraphy

- “life layer writing”
m Principle of superposition
m Relative dating

— Use fossils to tell the time

The bio-stratigrapher

William Smith

(1769-1839) -y
s

Canal surveyor

The Law of Faunal
Succession

Using Fossils To Tell The Time

John Phillips
(1800-74)

Palaeozoic — 'old life
Mesozoic — 'middle life'
Cainozoic — 'new life'




Earth = Life = Time

PALAEOZOIC: MESOZOIC:
Cambrian Triassic
Ordovician Jurassic
Silurian Cretaceous
Devonian CAINOZOIC
Carboniferous Palaeogene
Permian Neogene

e Pecten gibbus Nepti a tabulata
GENOZOIC ERA Barad) i i
B Y

e (}W, B

Cratacesus | ' upuiies mippocrapis \:A¢7,

MESOZOIC ERR D
ST |
(Age of 1= ) Perisphinctes tiziani
WoStouai ity | _Paried @ 2 =
T Trophites subbulatus @@

N

Inoceramus labiatus (1

g

N

Period

7 i
Pennsylvanian  pictyociostus americans ‘ | v} Cophophyttidtum profifers

‘9 iy
Paed " 4
PALEOZOIC ERA =D

Wacrospirifer mucronatu
e Davanian e e Paimatolepus unicarn .‘?\/
Ancient Lite) Period S >

Siturian 28 cystiphyitum niagarense /- Mexamoceras nertzeri

— —
Ordovician Bathyurus extans (- §}| Tetragraptus fructicosus
Patiod =3 %

Cambrian

PRECAMBRIAN  -———————

Palaeoecology

m Compare fossil assemblages...

Sea lily

Starflsh




Palaeoecology

m ...with modern ecosystems

Tropical reef

Palaeoecology

m The present is the key to the past

" tabulate coral

- el
Silurian reef ecosystem?

Palaeog

Fossil evidence
of the Triassic
land reptile

AFRICA

SOUTH AMERICA | / AUSTRALIA

7=

Fossil remains of Fossils of the fern
Cynognathus, a Fossil remains of the Glossopteris, found in
Triassic land reptile freshwater reptile all of the southem

continents, show that

approximately
they were once joined.

3m long.

Mesosaurus.




Legend
"Pacific” trilobites

"Atlantic” trilobites

"Atlantic” graptalites

lapetus suture

v

]

\_) "Pacific” graptolites
)

Palaeogeography

North America

Very early life?

Oldest
Crystal Tells
Tale Of A
Hospitable
Early Earth

Nowly discovered  Chemical and Isotopic analysis of this crystal suggest the

presence of rocks lomed that the

the workfs oldest  infant Earth cooled much faster affer formation of the Moon
a

Proterozoic

15

Very simple for a very long time

Earth farms
Magma ocean

Earth heavly bombarded by snomaus
e

rocks capable of wiping out life

Water condenses info oceans

Synthesis of chemicals needed for life

Milestones in the history of life
New theorles gay the first [Iving things may have
developed In extremely tough conditions, before
the heavy bombardment of Earth ended.

First flawering plants
.

I First clear sighs of life in the fossil record

i
\memma\s in rock indicate
n presen

fife may have heen present

|
Stable continen ts form Ouygen heqins to huild  Firstmulti-celled Humans
i the ai brganiems

up ih the atmo sphere

a5bil. years 4.
TIME BEFORE PRESENT

25




Beginnings of animal life

Cambrian Explosion

Cambrian Critters from the Burgess Shale

Olenoides:
atrilobite

© 1999 Addison Wesley Longman, Inc.

Increasing diversity

CAMBRIAN
ORDOVICIAN
SILURIAN
DEVONIAN
CARBONIFEROUS
PERMIAN
TRIASSIC
JURASSIC
CRETACEOUS

Number of Families
\\v‘\

T
300

Millions of Years Ago




Useful links

Notes and links from today's course:
www.fossilhub.org

Natural History Museum
www.nhm.ac.uk

Palaeontology Online:
http://www.palaeontologyonline.com/
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