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1 Botomian B Mass extinctions

2 Early Dresbacian W Other substages

3 Early Franconian 11 Changhsingian

4 Late Trempealeauan

10 Capitanian

5 Mid & Late Ashgill
12 Late Norian/Rhaetian

8 Late Famennian 16 Late Maastrichtian

7 Late
Frasnian

13 Late Pliens./ Early Toarc.

14 Late Tithonian
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17 Late

15 Late Eocene
Cenoman.

18
Plio
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Cambrian Silurian Carboniferous | Triassic Jurassic Cretaceous I Neogene
Ordovician Devonian Permian Paleogene

Bambach, 2006 Ann. Rev. Earth Planet Sci.
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Extinctions by Thickness
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F‘emg‘anen LP02-13 25247 Ma £ ':'?-7 +Ch"i'\" 88 25230 Ma + 0.07
v §Shangsi S03-07 252.28 Ma £ 0.13
Meishan Bed 25 252.28 Ma + 0.08

Zhongzhai 6 252.24 Ma £ 0.13

~n
3

Shangsi S03-12 252.16 + 0.09 Ma
Meishan Bed 28 252.10 Ma = 0.06

"C‘luanyar' CY0 252.09 Ma £ 0.11

Taxon richness

Carbon isotope

2.0 1.5 -1.0 05 0 0.5 1.0 1.5

Meters above and below PTB of measured Meishan section

Shen et al. Science 2011




813cCarb (%0) 613Corg (%o)
~4-3-2-10 1 2 3 4 5-32-31-30-29-28-27-26-25
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U-Pb date (Ma)

252.10 £ 0.06
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... Extinction
interval
At <170x100ka

252.16+0.04 Ma —>
interpolated

Beds 25 to 28
At = 15018_0 ka

252.25 £ 0.06

>

C isotope I
anomaly
At =20+10ka

Beds 22 to 25
At = 250130 ka

252.50 £ 0.08

Shen et al. Science 2011
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creating a new one ...
[The process| must be seen in its role in zhe

perennial gale of creative destruction; 1t cannot be

Joseph . .
Schumpeter understood on the hypothesis that there is a
(1883-1950 perennial lull.”

“Capitalism, Socialism and Democracy” (1942)
Joseph Schumpeter
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Argyroxiphium ; | & G ‘k Dubautia

sandwicense reticulata

Dubautia latitolia
©G.D.Carr

Dubautia waialealae Dubautia latifola
All photos from Hawaiian Silversword Alliance website
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morphology

diversity & disparity

Wesley-Hunt 2005 after Foote 1993
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Horse mussel : :
ed Dogwinkle Christmas Anemone

Great Sculpin*

Frilled Dogwinkle

Dulce (Red Algae)
. e -

www.foodwebs.org/sanak/sanakspp/



Steller Sea Lion




Homo sapiens

Mammals (5)
Fish (13)
Invertebrates (107)
Algae (35)

Misc (11)

-detritus
-protozoa
-bacteria
-biofilm
-lichen
-seagrass

taxa, feeding links, links per species

Courtesy Jen Dunne, Santa Fe Institue



taxa,

Homo sapiens

feeding links,

links per species
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Birds (64)
Mammals (21)

Fish (139)
Invertebrates (222)
Algae (55)

Misc (12)

-detritus
-protozoa
-bacteria
-biofilm
-lichen
-seagrass

Courtesy Jen Dunne, Santa Fe Institue



Intertidal Food Web Marine Food Web

Courtesy Jen Dunne, Santa Fe Institute



Homo sapiens

The Aleut were:

Highly omnivorot

Aleut were positioned to have great effects on local diversity.
But no apparent extinctions due to human predation.

Courtesy Jen Dunne, Santa Fe Institute
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Pamoh N

A Carboniferous Coal Swamp



Woody
Dicots &
conifers

cycad Calamites Tree fern

lepidodendrid  Tree palm
Niklas 1997













_ Amphimedon | Trichoplax Drosophila

genome
size (Mb) 41.6 167 08 450 180
No. genes 9,100 ? 11,514 18,000 14,601
o, Gell ] 12 4 20 50
types
No. T.F.’s ? 57 35 min. 87 min. 87
W, e 5 6? 9 10 10
families
microRNAS 0 8 0 40 152

(Erwin & Valentine 2012 in prep)



Ecospace
Architectural

Social/behavioral
Developmental




Phylo.

60/26% | 57/22%

82/52%

high

53/22% | 47/16%

Disparity high medium | high (v)

Functional | medium high medium low medium
Ecospace low high high low medium
Architectural low high high high low
Behavioral low - high medium | medium

Erwin, 2008, PNAS
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Jackson et al. Science 2001




Atlantic Cod

Monk Seal
White Abalone

Green Turtle

Stellar’s Sea Cow

3550

> 300
30

> 300

»300

Mean length >1 M

> 2000/ ha

>16.1 x10° 50 kg
turtles

Herd size > 5,000

Mean length 30cm

extinct
c.1/ ha

> 1.1 x108 50 kg
turtles

Extinct
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. ])N ~ Haliburton Forest, Canada 7 ¥
- e ham Woods, UK Xishuangbanna, China
b ke, USA Vit ! Mo Sln ; Thalland
a\nkqn Lake \ 4 . Dinghushan, China
Wind River, USA «* v y 4 Lo~ i Changbaishan, China
» Harvard Forest, USA “
y 8 __Tiantong, China
ROSSINIE, LSS SERC, USA "« Gutianshan, China
SCBI, USA ' Fushan, Taiwan
) 0. { Lienhuachih, Taiwan
*Hawaii, USA = Nanjenshan, Taiwan
Luquillo, Puerto Rico _— L pong Hong, e
P oy B . P, 8 ‘ Palanan, Philippines
o * . » Brunel panum Valley, Malaysia
La Planada, Colombia %, A KOIUP; CANSIoON ! inharaja, Sri Lanka % " Lambir, Malaysia
Yasuni, Ecuador — & ,  Rabl, Gabon—"¢88 Pasoh, Malaysia .
X Ituri, Dem. Rep. Congo Bukit Timah, Singapore Wanang, PNG

Amacayacu, Colombia
Manaus, Brazil

Mpala, Kewa/ ® Madagascar
«llha do Cardoso, Brazil e ;

y &
Future Sites o !
S NASA

Forest Dynamics, Climate Change, Conservation







Image: WHOI



Ecological
Spillover
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Natural selection



stocks, to one domi nophores, jellyfish,
pelagic microbes, and particulate organic carbon.






