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Ocean ecosystems, oceanic biodiversity - Is change expected as
,g the ocean becomes more acidic? Are we monitoring the ocean?

GEO-tasks

BI-06-02 ..monitor biodiversity..

EC-06-01 ..global carbon observations...
EC-06-05 ..new platform and sensors needs...

"business as usuval"

1592a scenario
(IPCC, 1995)

50 2100 85 9 0 2050 2100




de Leeuw

Ocean pH
Less
Acidic
8.20
.« Present
.o global
. Surface
8.00 pH
785
More
acidic
Hawaii Time Series: 1oy

Atmosphere - red
Ocean - blue =y

. al]

Like evaporation, there may be spatial £ 'zf%;a,f';f“f

and structure - time series stations EL* il

capture high vertical resolution, high time ~ ®a*© 77 1o [Ty waltgy
resolution records, key to understanding -~ NS fanrs g
vertical penetration and large scale 3-D K ) ;
pathways. ' Pt it

.
TEOR 1D N 1SR AT TR 1905 TAM) THGT 008t 3000 3001 03
3

Station ALOHA

oz
4
=
=
e
d\l
(5}
(=%

| surface ocean

1988 1881 1293 1985 1897 1908 2001 2001

Long-term observations

‘| surface ocean

1980 1091 1903 1055 1ROT e 2001 2003

Sampling Date




de Leeuw

2070
2060
2050

110Z o 2040
O 22030
2020
2010
2000

2410 1984 1586 1988 1950 11‘91 1954 T‘VI'H 1998 bOIOD 2002 20‘04

2400 M

Long-term observations
BATS

420

400

o 4 1
§"360 ‘;.-.: wl

340 L rpm hd ML

320

L INTE T
o FEE S
80

P
-

"
-

- T T
1984 1586 1988 1990
B.20

8151 W ke s

‘e
£ *
e ., Pl r
R T . - .
B.05+  * : L W
L
8.00

T T T T
1984 1586 1988 1600 1992 1694 1996 1998 000 3002 2004

Long term observations
Equip existing buoys, moorings, SOO, cabled
networks with pH and pCO, sensors
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System Operations
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NIOZ Regional differences
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Arctic Ocean

Nordic Seas - - =, : = Barents Sea
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Celtic-Biscay Shelf

Iberian Coast Black Sea

Mediterranean Sea

Changes of the CO- system in
the North Sea.
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1. North Sea
Cruises

4 cruises in 4 seasons:
2001/2002

1 cruise i summer 2005

j " J/ 92 stations
% 6-12 depths each

20. ODO+ surfacewater
" pCO: data points
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3. Ocean Acidification

Aug. 2001 pH change in Aug. 2005
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Millions of years 'Greenhouse'
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Climate modeling? Model-data mismatch!
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Model output Huber and Nof 2006, Palaeo 3.
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454 Sequencing Technology - Roche Applied Biosystems
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Emulsified PCR Reactions
One template - one bead

~500,000 reads
80-230 bp in length -
Average =100 bp

~ $0.02/read

Solid Phase Pyrosequencing

TRANSAT cruise following the flow of the North Atlantic Deep Water (NAL
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Map of the TRANSAT cruise tracks. Stations occupied during TRANSAT-1 (6 Sep
—4 Oct 02) are indicated by red dots, TRANSAT-2 (9 May — 6 Jun 03) stations gre
in yellow.
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Rare Bacterial biodiversity
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. Unseen microbial diversity

(@) Populations represented in most molecular surveys
Global

Extinction dispersal
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0z Research Strategy and Science
W  Agenda/Recommendations

POGO and GEOSS (Global) perspective:

- Embed OA research in a global context as far as Observations and
Data management are concerned, i.e.:

a) Collaborate closely with global observation programs such as
GEOSS, Ocean Sites, HOTS, BATS, ESTOC, DYFAMED, etc. to
standardize and harmonize on observational instruments, their
calibration, on new technical developments, data acquisition, data
handling and databases (e.g. GLODAP), data transformation into
information to politicians, decision makers, the public at large

b) Pay attention to capacity building (through POGO/SCOR or others)
realizing that the oceans are all connected and that two thirds of the
oceans are in the southern hemisphere, whereas the funding is in the
northern hemisphere

c) Repeat WOCE lines and revisit JGOFS stations 23

0z Research Strategy and Science
W Agenda/Recommendations

MB/ESF (European) perspective:

-Tune new OA research to existing programs with an OA
component (EPOCA, CarboOcean, GMES, ...... )

-Make sure that observations are made and data are handled
under the (future) coordinating umbrella of EMODN
(European Marine Obseration and Data Network; EC blue
book as a response on the green paper and Aberdeen
declaration) assuming that EMODN will collaborate with
GEQOSS, etc.

Data mining; A lot of “hidden”, partly non-digitalized data
relevant for OA are present in many European marine
stations and institutes. Try to surface those data through the

MARS (Marine Research Stations) organization
24
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NIOZ Research Strategy and Science

Agenda/Recommendations

= MB/ESF (European) perspective (continued):

- Make sure that OA research in Europe is well organized per
region (Baltic, North Sea, N-E Atlantic, Mediterranean, Black
Sea), although coordinated under one umbrella (EMODN) to
make sure that instruments and data are harmonized.

25

NIOZ Research Strategy and Science
v Agenda/Recommendations

= ICoMM (International Census of Marine Life)/CoML (Census of
Marine Life) perspective:

Microbes ( Protisits, Bacteria, Archae, Viruses) rule the
biogeochemical C, N, S, etc. cycles. Because we don’t have
any idea how the microbial diversity (including the rare
biodiversity) responds to OA we don’t have a clue about
changes in biogeochemical cycles and therefore about the
future climate (e.g. N,-fixing bacteria, NH,* using Archaea,
AOM, Annamox, SO, -reducingbacteria, etc., etc.)

-Hence, lab-, mesocosm- and in-situ experiments are badly
needed to better understand OA-related changes in microbial
communities

26
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oz Research Strategy and Science
W  Agenda/Recommendations

-ICoMM (International Census of Marine Life)/CoML (Census of
Marine Life) perspective (continued):
-Don’t focus on (de)calcification only!!

- Changes of microbial diversity and associated biogeochemical
cycles must be followed through seasonal high-resolution
studies over the year since the pH (as well as other
parameters) will change dramatically time wise.

27

oz Research Strategy and Science
W Agenda/Recommendations

= General perspectives:

- Perform high-resolution palaeo-climatic studies of palaeo
greenhouse/low pH worlds (e.g. PETM, ELMO'’s, etc.) to learn
from the past; Remember, the past is the key to the future!

-Economic and social consequences of an acid ocean (fisheries,
shell fisheries, aquaculture, climate change, tourism, red
tides, etc.)

-Outreach

28
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Thank you for your attention
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