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Palmyra

Because of its location, Palmyra experiences large decadal 
changes of Temp & pH, generated by El Nino/La Nina cycles

Global Surface Ocean pH



“Normal”

El Niño

• Palmyra

•• PalmyraPalmyra

Palmyra is perfectly located to track climate changes, such as
El Niño, which have been hypothesized to be changing in 
frequency and severity due to global warming.
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Coral reefs globally face individual 
and synergistic effects of:

Habitat destruction
Overfishing
Introduced species
Warming
Acidification
Toxins (oil spills, plastics)
Runoff of

- sediments
- pollutants
- nutrients



PANWR + KRNWR:

Diversity & abundance

Most diverse coral faunas: 
>160 species in 40 genera

High density of top predators: 
trophically intact

Relatively free of confounding 
human influences

Near pristine state of coral 
reef ecosystems



herbivores
omnivores
predators

Kingman

Palmyra

85%

21%

63%

22%
Tabuaeran

Kiritimati
Top predators abound. 
Biomass pyramids for 
fish become inverted 
with increasing ‘health’

Why Palmyra?

Sandin et al 2008



Palmyra offers a 
comparative 
baseline against 
which the changes 
in more altered 
ecosystems can be 
understood.

Sala et al. SIO Line Islands ‘snapshot’ benthic habitat

Changes in species composition 

accompany human uses of the biosphere.



Palmyra represents unique partnership

• 2000 The Nature Conservancy purchases 
Palmyra Atoll from private owner

• 2001 USF&WS purchases islets and all 
submerged areas, designates PANWR. 
TNC retains ownership of Cooper Island

• 2004 Research Consortium is formed
• 2005 Research station build out
• 2006 TNC + PARC grant for PANWR manager
• 2006-08 3 field seasons (May-Nov) at full capacity



PARC current members

• American Museum of Natural History
• California Academy of Sciences
• Scripps Institution of Oceanography
• Stanford University
• University of California, Santa Barbara
• University of Hawaii
• United States Geological Survey
• Victoria University of Wellington, New Zealand

In partnership with: The Nature Conservancy and 

the U.S. Fish & Wildlife Service



PARC potential new members
High level of interest:
• Hawaii Pacific University
• Georgia Tech
• Long Beach State
• San Diego State
• Dalhousie
Moderate interest:
• Woods Hole Oceanographic Institute
• University of Washington
• Coral Reef Center of Excellence 

(Australia)

Discussions re: 

Economy of scale

Island carrying 
capacity

Seasonal openings 
and closures



PARC organizational structure
Chair, Eleanor Sterling, AMNH

Executive committee
Comprised of all committee chairs & TNC 
Palmyra program officer (Anders Lyons)

Finance Committee
Chair: Rob Dunbar, Stanford University
Co-Chair: Jonathan Gardner, VUW

Science Committee
Chair: Healy Hamilton, CAS
Co-Chair: Tom Suchanek, USGS

Operations Committee
Chair: Stuart Sandin, SIO
Co-Chair: Liz Madin, UCSB



Collaborative Funding Efforts: Government

2007:
NSF Research Coordination Network

5 years, $500k
NSF field station support program
full proposal, good reviews, unsuccessful

2008:
HURL preproposal, unsuccessful

In early development
NSF DEB: Ecosystem Studies Program
Jan 2009

Palmyra as a CReefs site?



Collaborative Funding Efforts: Foundations 

Gordon & Betty Moore Foundation

Marisla Foundation

Packard Foundation

Collaborative Funding Efforts: Corporations

Mitsubishi
Canon

BP

















www.palmyraresearch.org



Recent publications



Recent 
coverage 
in popular 
press 
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Pandolfi et al. 2005 Science

Biodiversity structure and function
What are the physiological, ecological, and evolutionary 
mechanisms of ecosystem resilience in healthy, intact coral reefs?

Biodiversity composition & regional connectivity

What are the current patterns of biodiversity composition 
and marine connectivity between Palmyra and the greater 
IndoPacific?



Intact coral reefs with more complete trophic
 structures may recover more quickly and 

completely from environmental disturbances.

What are the dynamics contributing to this 
increased resilience?



Outcomes of biodiversity research on PA

• Identify the constituents of healthy reef diversity 
• Construct data-based models of energy flow 

through the reef community
• Describe ecological dynamics responsible for coral 

reef resiliency 
• Identify geographic and genetic connectivity
• Monitor these properties and processes into the 

future



Biogeochemistry and Climate ChangeBiogeochemistry and Climate Change

•• Question #1:Question #1: What are the mechanisms that What are the mechanisms that 
elevate coral reef productivity to levels far elevate coral reef productivity to levels far 
exceeding that of the surrounding blue water exceeding that of the surrounding blue water 
ocean? ocean? 

•• Question #2:Question #2: What does Palmyra teach us about What does Palmyra teach us about 
the trajectory of change in the tropics due to the trajectory of change in the tropics due to 
global  warming and ocean acidification?global  warming and ocean acidification?



Palmyra & 
Kingman:

Key places to 
study the effects 

of climate 
change on 

marine systems



This method can measure 
carbon flux between the reef and 
the seawater



Free Ocean CO2 Enrichment (FOCE)

• Mesocosms will be set up in the lab on Palmyra to study the 
sensitivity of organisms and materials to large changes in pH.

Add acid to lower pH

• Monitor nutrients, DIC, 
Alkalinity, pH.

• Observe organismal responses 
including health, productivity
and dissolution of CaCO3 in 
corals, forams, pteropods, 
coccoliths, etc.



Outcomes of Biogeochemistry research on PA

Quantify the flow of energy, food, and nutrients from the physical 
to the biological realm in a system relatively free from 
confounding human influences
Identify components of the system that limit or enhance overall 
new and/or recycled productivity 
Development of a novel in-situ method for measuring oceanic 
buffering capacity (FOCE), producing critical data on how a 
natural system responds to elevated levels of CO2

Produce empirical data that will support modeling and prediction 
research on the effects of global climate and chemical changes 
on coral reefs 



Terrestrial and Lagoon Ecology & Restoration

Species/guild composition and function

Invasive species management

Local and regional connectivity 

Biogeochemical cycles

Lagoon sediment and hydrologic dynamics

Pisonia forest restoration & management

T & E species (seabirds, turtles, coconut crabs)



PARC Mission statement

PARC undertakes collaborative research 
to understand terrestrial, marine, and 

climate systems of Palmyra Atoll and the 
central Pacific that advances the 

conservation of island and coastal 
systems worldwide



http://www.palmyraresearch.org
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