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: aeef-ecosystems-? ‘

What are the trends in
conditions of coral reef
ecosystems?

FIOFITY Geograpnic &

— —

Northern Mariana slands

Guam

Hawaii

Pacific Remote

Island Areas .

Florida (Martin to Monroe % : s
Counties) e e

Flower Garden Banks
Puerto Rico and
U.S. Virgin Islands



* What is Rate of change (e.g., AQ/At) in seawater carbonate chemistry
(CO2sys) within reef environments relative to comparative rates of

Direct Chemistry

Changes changes in neighboring open ocean surface waters?
_—— _ —
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* What are the changes in biodiversity as apparent from changes in

BIOdlverSIty Impacts benthic composition, community structure, and ecological function?

* What are the long-term trends in annual integrated net community

Commumty metabolic performance?

* What are long-term trends in rates of mechanical breakdown and
dissolution of CaCO; owing to biological and chemical (and physical)
processes?

Dissolution/Bioerosion

* What are the long-term regional changes in growth rates of target

Organism Response e ) s

Tier 1 - Critical Tier 2 - Important Tier 3 - Informative

Coral/ e percent cover of benthic organisms / e rates of growth reproduction

. Severa| NCRMP Benthos substrate & bioerosion recruitment
a coral condition (e.g., bleaching, disease) mortality
metrics could be

abundance and size structure metabolic performance

adapted to rugosity (e.g., pCO;)

benthic diversity microbial communities
C ROAM P. key species non-indigenous species
protected species
abundance and size structure reproduction

O Requires adoption o diversity population fecundity

of several Tier 2 and key species recrutment
distribution

Tier 3 measures

trophic structure
non-indigenous species
protected species

nutrients / productivity

Climate temperature / thermal stress e insolation
vertical thermal structure e wave energy / meteorology

carbonate chemistry hydrodynamics other impacts of global

change
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Shifts in phytoplankton diversity

Changes to key biogeochemical cycles
Reduced growth, production and life

span of larvae, juveniles and adults
Reduced recruitment and settlement

Changes to fitness and survival

Changes to species biogeography

Reduced tolerance to other

Bignami et al. 2013 environmental fluctuations
Changes in food webs

Changes to ecosystems and theirgy
services ,

9000 pm

yStatejofithe OARPrO .
Request for Sustained Investment (SI) Workplans

Geographic areas with existing OA research
infrastructure/operations cu rrentlﬁsu pporting OAP
priorities and led by NOAA PIs or their pre-arranged
designees

Observing Networks, Experimental Facilities/Systems,
Data QA/QC and Management, Modeling, OA
Response Studies (NMFS)

Strategic Ptan for Federal
Resea ing of
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S WOrKp

~— * Forward-looking

' ~endeavor —
‘Collective vision serving to catalyze OAresearc
efforts within region

Platform on which additional OAP funds requested
through BI LOIs

Describes intended long-term outcomes on which
OAP can develop programmatic performance
measures

Endorsed by Pls

3 ' ™

;hationale of-broaderOA research

S ———————

Build-out Investments (Bls)

of the OAP Sustained Investments (Sls) supporting
ocean acidification observational and experimental
capabilities to better achieve the strategic
requirements of the program.
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What is the ecological response?

Inventory long-term biological surveys from marine labs
- Trawls, benthic surveys, corals, plankton surveys...

FY16 — Secure cruise from Miami to Scotian Shelf

Hydrographic Cruises,
» p; 0)0)e]o i
BUBys/AUOROIMOUSISYStEms

1274

G0, recomputed {umol}

Figure Courtesy R. Wanninkhof, AOML V




PARTS PER MILUON

€O, at Mauna Loa O|

Seripps Institution of Oceanography

| NOAA Earin System Research Laboratory

1970 1980
Y

AtmosphericCO,
15 ppmin5 years
=0.783%/year

Worldwide Seawater CO,
1.2 to 2.1 ppm/year
="~0.5%/year

Dissolution & Bioerosion

IS

lan Enochs, AOML

Y's Reet Buoy Data

Grays Reef Buoy CO2 Data

2006 2007 2008 2009 2010 2011 2012

AtmosphericCO,

21 ppmin7 years
Average=391.7 ppm*
=0.77%/year

Seawater CO,

78 ppm in 7 years
Average=411.6 ppm*
=2.7%/year

Note: Averages based on Gray's Reef data set

anges in Response to OA
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# Articles Containing
Term "Ocean Acidification”

T T T T T T T T T T T
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
Year

- —— -

* What are the unique considerations of the region?

— Estuaries, Gulf Stream, Eddies, Species (coralline algae,
seagrasses, corals, crustaceans, bivalves, finfish)

e Others TBD?
6 SECOORA
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- !‘esources,!on!a‘cts .

http://oceanacidification.noaa.gov/IWGOA.aspx

Email: paula.keener-chavis@noaa.gov
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