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Global Change

Biology e Single species responses —
e.g., resilience, tolerance
Newly settled juvenile oyster -~ VUInera bi“tiESZ HOW

tolerances influence
decision making — long-
term & acute

e Multiple stresses —
understanding the
conseguences — what
happens when we layer on
stress to a particular
habitat?




As Global Change Biologists, we think
there are three options of response...

Migration
Tolerance
Adaptation

[Move, Acclimate, Adapt or Die]

SeaWiFS



Cold-adapted organisms in high-latitude seas

Migration may not be an option

© G. Hofmann

Limacina helicina Pteropods from McMurdo Sound
Key part of foodweb Ross Sea, Antarctica
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Ranges may compress

Already at limits of tolerance?
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Todd Martz et al., 2010. L & O: Methods.

But there is
natural variability
of pH
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Summary

Generalizations for all species do not apply

Especially for coastal waters, environmental
conditions may not be the same as ‘global averages’

Assess vulnerability, getting ready, avoiding
“emergency room science” peggy Lubchenco

Example of research - Life history vulnerabilities &
ocean acidification




How will contemporary urchins and oysters
respond to future high CO, waters?


http://www.govtrack.us/congress/person.xpd?id=300011�

Life cycle of a purple
sea urchin



http://www.microscopy-uk.org.uk/mag/artjul00/echino6.html�
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http://www.microscopy-uk.org.uk/mag/artjul00/echino6.html�

Total Skeleton after 48h of growth
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Although growing slower, perhaps more resilient
O’Donnell et al, (2010) Mar. Ecol. Prog. Ser.



Thermal Challenge(1h) of 4-Arm Purple Urchins

(Mortality assessed after 1h recovery)
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Thermal Challenge(1h) of 4-Arm Purple Urchins

(Mortality assessed after 1h recovery)
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Adult oysters collected in Tomales Bay, CA

Mark Arnoff

Adults held until larvae released (48hr)

Mark Arnoff

Eric Sanford



http://www.pressdemocrat.com/apps/pbcsi.dll/bilde?NewTbl=1&Avis=SR&Dato=20090908&Kategori=PHOTONEWS&Lopenr=908009998&Ref=PH&Item=3&MaxW=1000�
http://www.pressdemocrat.com/apps/pbcsi.dll/bilde?NewTbl=1&Avis=SR&Dato=20090908&Kategori=PHOTONEWS&Lopenr=908009998&Ref=PH&Item=7&MaxW=1000�

Effects of elevated CO, on Ostrea lurida larvae and juveniles
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Effects of elevated CO, on Ostrea lurida juveniles

4-5 days later, juveniles had precipitated 42% less shell area in 970 ppm relative to
the control.

p <0.0001
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Data courtesy of Drs. Brian Gaylord, Eric Sanford, Tessa Hill




Not just physiology, but changes in behavior too

Orange Clownfish

A. percula Changes in ability to detect

homing cues under OA

Homing back to natal reef?

Munday P L et al. PNAS 2009;106:1848-1852

©2009 by National Academy of Sciences | | g A ; E



Summary

* Tolerances of contemporary organisms is relevant

— If acclimatization or adaptation is possible, where and
how?

e Ways to assess vulnerability, getting ready,
avoiding “emergency room science” peggy Lubchenco
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