
THROUGHFLOW "Kickoff Meeting"
Natural History Museum

March 18-19, 2010

Schedule
Thursday March 18 
 12:00-13:00 Arrival, lunch, informal discussions
 13:00-17:00 Supervisory Board Meeting Part I
 19:00-  Dinner

Friday March 19
 9:30-12:30 Supervisory Board Meeting Part II
 12:30- Lunch, informal discussions (optional)



Agenda
Introductions
Overview of Project Science
Overview of Project Management and Reporting
Summary Financial Regime
Membership of Scientific Advisory Board
Overview of Network Training Events and Scheduling
ESR Recruitment Progress Report
Website/Communications Overview
NTA-1 (Geology of SE Asia) Planning
NTA-2 (Fieldwork in Indonesia) Logistics and Planning
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Goniastrea 49 specimens 
Acropora 50 specimens

Specimens per Genus
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Pliocene Gunung Linggapandang 128 specimens

Sanity Check 1 : Plio/Pleistocene diversification  

Plio/Pleistocene Era Beds PNG
74 extant species
9 extinct species  

57 genera (2 extinct) 
Veron and Kelley 1988       



The pattern of first occurrences provided by
the fossil evidence is strongly supported by mo-
lecular data. Several recent molecular studies have
provided crucial insights into the nature and timing
of IAA origins by using a combination of com-
prehensive species-level phylogenies and geograph-
ic distributions. Estimated minimum divergence
ages of extant cowrie lineages suggest that the ma-
jority of extant species originated in the Miocene,
with only a single IAA species arising in the Pleis-
tocene (32). Similarly, divergence ages of periwin-
kle gastropods are estimated to fall in the range of
10 to 47 Ma, with no evidence for speciation in
the Plio-Pleistocene (4). Most lineages of coral
reef fishes arose in the Late Miocene to Pliocene.
A few species have been identified that diverged

in the Pleistocene, but, as in
the cowries, these young spe-
cies are found throughout the
Indo-Pacific and are not con-
centrated in the IAA (33–38).
Similar ages of origination have
been reported for the symbiotic
dinoflagellate Symbiodinium
(39), echinoids (40), and corals
(16).

In summary, the molecular
and fossil evidence from a range
of taxa contradicts the notion of
Pleistocene origins of the mod-
ern marine IAA fauna and flora
and points to the presence of a
high diversity of extinct and ex-
tant lineages from at least the
Miocene onwards. Fossil data
further establish that the IAA
has not always been the center
of marine biodiversity but that
earlier centers of marine biodi-
versity occurred in at least two

additional places during the past 50 My. There
appear to have been three distinct hotspot loca-
tions. However, the component taxa may shift
from one location to another, demonstrating the
differences in behavior between hotspots and their
component taxa: hotspots hop and taxa shift.

A Role for Plate Tectonics in the Generation
and Senescence of Biodiversity Hotspots?
Our review has identified the presence of three
spatially distinct biodiversity hotspots with dif-
fering biotic and environmental histories through
time. Comparisons of these replicate hotspots pro-
vide a robust framework for evaluating the wide
range of parameters that have been associated
with their formation and maintenance. However,

because of the temporal sequence now availa-
ble, we are also able for the first time to exam-
ine the relationship between hotspots and factors
operating over the past 50 My. One of the most
striking features of these three hotspots is that
each in turn marks the location of a major col-
lision between tectonic plates.

The Eocene West Tethyan and Arabian hot-
spots lie within the convergence zone between
the African and European continents, separated
by the Tethys Ocean and a mosaic of microcon-
tinental fragments (41). Important tectonic phases
are the onset of counterclockwise rotation of
Africa, resulting in the domination of contraction
over extension between the Late Cretaceous and
Early Eocene (99 to 42 Ma) coinciding with the
formation and expansion of the West Tethys
hotspot. Continent-continent collision progressed
from west to east, resulting in emergence and
mountain building in southwestern Europe coin-
ciding with the contraction of the eastern part of
the West Tethys hotspot. About 33 to 30 Ma,
rifting in the Red Sea region formed the Arabian
plate. The progressive rotation of the Arabian
plate resulted in collision with Anatolia (41), start-
ing ~20 Ma, again coinciding with an increase in
diversity in the Arabian hotspot. Mountain build-
ing in Anatolia and Iran and the loss of shallow
marine habitats terminated the Arabian hotspot.
Finally, the IAA hotspot lies in the region of
convergence between Eurasia, Australia, and the
Pacific/Philippine Sea plates, where there is a
complex mosaic of oceanic, arc, and microcon-
tinental fragments. Here, three critical phases are:
(i) the onset of subduction of the Australian and
Pacific plate below the continental part of south-
east Asia ~45 Ma, (ii) the collision of Australia
with Pacific arcs and the southeast Asian margin
~23 Ma, and (iii) regional changes of plate mo-
tions at the Eurasian continental margin in the
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Fig. 1. Generic a-diversity of large benthic foraminifera in (A) the
late Middle Eocene (42 to 39Ma), (B) the Early Miocene (23 to 16Ma),
and (C) the Recent. Solid lines delimit the West Tethys, Arabian, and
IAA biodiversity hotspots (tables S1 to S3). Note the relocation of
hotspots across the globe. Where multiple studies occurred at a single
locality, the highest recorded diversity is reported. Paleogeographic
reconstructions modified after (41, 42).

Fig. 2. Congruent biogeographic patterns are characterized by multiple taxa within the
IAA biodiversity hotspot. Evidence exists from the molecular genetics of (A) fishes and
the fossil record of (B) mangroves, (C) larger benthic foraminifera, and (D) corals.

www.sciencemag.org SCIENCE VOL 321 1 AUGUST 2008 655

REVIEW

 o
n

 J
u

ly
 3

1
, 

2
0

0
8

 
w

w
w

.s
c
ie

n
c
e

m
a

g
.o

rg
D

o
w

n
lo

a
d

e
d

 f
ro

m
 



West Pacific about 5 Ma, initiat-
ing the recent tectonic regime
(42). It was in phase (ii) that the
most extensive creation of new
islands and shallow seas corre-
sponded with the observed for-
mation of the IAA hotspot.

The strong correlation be-
tween the presence of hotspots
and major tectonic events sug-
gests that the primary drivers
may operate over time scales
beyond those traditionally used
to examine diversity. Never-
theless, the geological processes
must be expressed through eco-
logical mechanisms that contin-
ue to act in extant ecosystems.
Plate tectonic movements con-
trol the area and variability of
suitable shallow marine habitat.
Subject to global climatic con-
straints, theywillmodulate ocean
circulation, resulting in changes
in surface water characteristics
aswell as altering connectivity be-
tween (meta)populations. All of
these processes have been iden-
tified as key drivers in the origina-
tion, maintenance, and extinction
of marine taxa (1–4, 7, 13). The
early phase of plate collision is
characterized by the appearance
of, and an increase in, new shal-
low water habitats. The forma-
tion of islands will provide new
opportunities for isolation and
disruption of genetic connectiv-
ity. Also, accumulation of diver-
sity as a result of the juxtaposition
of communities by accretion of
tectonic terranes is most likely to
occur in a compressive tectonic
setting. All of these changes will
serve to increase the biodiversity
in the region, either by the orig-
ination of new species or through
the accumulation of species from
elsewhere. For example, in the
West Tethys hotspot, the ap-
proach of the African plate led
to the creation of numerous shal-
lowmarine platforms in southern
Europe andwas associatedwith a
rapid surge in biodiversity through-
out the region. High levels of
biodiversity were maintained for
millions of years while the colli-
sion matured, during which habi-
tat area and complexity peaked.
The late phase of plate collision is
characterized by continent-continent
contact, resulting in the rise of
mountains, gradual elimination of
shallow seas, closure of seaways,

Fossil record Molecular
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Fig. 3. The earliest records and estimated age of tropical marine taxa occurring in the modern IAA biodiversity hotspot
from fossil and molecular evidence, respectively. In all of the taxa examined, numbers of first occurrences are higher in
the pre-Pleistocene interval than in the Pleistocene, demonstrating the antiquity of most of the taxonomic diversity in the
biodiversity hotspot. The first recorded occurrences of large benthic foraminifera genera (20), mangrove pollen types
(table S4), tonnoid gastropod species (30), cowrie gastropod genera (22), and coral genera (48) are derived from the
fossil record (yellow, first record inside the IAA; blue, first record outside the IAA). In each case, the data are derived from
the lowest taxonomic level currently available in the literature. Minimum divergence ages of sister species of fish,
cowries, littorinids, and Turbo gastropods are based on molecular evidence (4, 17, 32, 34–38). Studies were selected
where there was relatively complete sampling in the focal clades.
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Table A1: List of ParticipantsTable A1: List of ParticipantsTable A1: List of ParticipantsTable A1: List of ParticipantsTable A1: List of ParticipantsTable A1: List of Participants

Beneficiary 
Number Full Network Partner Short 

Name Country
Date 
enter 

project

Date 
exit 

project

1
(Coordinat

or)
Natural History Museum NHM United 

Kingdom Month 1 Month 
48

2 Christian-Albrechts-Universität zu Kiel CAU Germany Month 1 Month 
48

3 Stichting Nationaal Natuurhistorisch Museum 
Naturalis NNM Netherlands Month 1 Month 

48

4 Royal Holloway and Bedford New College RHU
L

United 
Kingdom Month 1 Month 

48

5 Universität Bremen Uni-
HB Germany Month 1 Month 

48

6 Universidad de Granada UGR Spain Month 1 Month 
48

7 Universiteit Utrecht UU Netherlands Month 1 Month 
48

Table A2: List of Associated Partners Table A2: List of Associated Partners Table A2: List of Associated Partners Table A2: List of Associated Partners Table A2: List of Associated Partners Table A2: List of Associated Partners 

Associat
ed 

Partner 
Number

Associated Partner Name Short 
Name Country

Level of 
Participati

on
Organisation Status

1 Curtin University of Technology CU Australia 2
Secondary or higher 

education 
establishment

2 Murphy Sarawak Oil Co. Ltd. MO Malaysia 2 Non-SME

3 Palynova PN United 
Kingdom 2 SME

4 Pusat Survei Geologi PSG Indonesia 2 Non profit public 
body

5 Smithsonian Tropical Research 
Institution STRI Panama 2 Non profit research 

organisation

6 University of Queensland UQ Australia 2
Secondary or higher 

education 
establishment

Overview of Project
Management and Reporting
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Table B1: Research Training Projects Table B1: Research Training Projects Table B1: Research Training Projects Table B1: Research Training Projects Table B1: Research Training Projects Table B1: Research Training Projects 

Work 
Package

Project 
Number Project title Primary Secondary Assoc.

1 1.1 The effects of increasing reef on development coral 
diversity . NHM Uni-HB UQ

1 1.2 The origins and evolution of the modern Pacific reef 
algal flora. UG RHUL UQ

1 1.3 Diversity and Taxonomic turnover of mollusks NNM NHM PSG

1 1.4 Cenozoic history of bryozoan diversity in the Indo-
West Pacific NHM UG STRI

2 2.1 Shallow marine palaeoenvironments and the ITF. UG NNM CU

2 2.2 High-resolution environmental proxies of 
microsampled corals and foraminifera RHUL CAU CU

3 3.1 Impact of changes in the ITF on global climate 
evolution – a modelling approach Uni-HB RHUL PN

3 3.2 Neogene circulation patterns and biogeography of 
foraminifera CAU NNM MO

3 3.3 Quaternary of the Makassar Strait: Base-line for 
Cenozoic reconstructions. CAU UG PN

4 4.1 Building a chronostratigraphic framework UU NNM PSG

4 4.2 Inter- and intra specific variation in large benthic 
foraminifera NNM NHM MO



Table B2: Network Training Activities, Symposia, and other EventsTable B2: Network Training Activities, Symposia, and other EventsTable B2: Network Training Activities, Symposia, and other EventsTable B2: Network Training Activities, Symposia, and other EventsTable B2: Network Training Activities, Symposia, and other EventsTable B2: Network Training Activities, Symposia, and other EventsTable B2: Network Training Activities, Symposia, and other Events

Event 
Name Date Organi

zer Venue
Duratio

n  
(days)

Researcher-
Days

Programme Outline (Research/Complementary skills 
training)

1 SYM-1 1 4 UK 3 12 SAGE: SE Asian Gateway Evolution.

2 NTA-1 5 4 UK 5 0 An introduction to the Geology of SE Asia./GIS and the 
visualisation of spatial data. 

3
NTA-2
(Field 

Training)
9 3 Indonesia 25 150

High-resolution chronostratigraphy in clastic and 
carbonate settings./Live from the field: communicating 
Science to wider audiences. 

4 NTA-3 13 1 UK 5 25
Bioinformatics and geoinformatics: new approaches to 
integrating research data using the WWW/ IPR: Practices 
and implications for research in the Natural Sciences.  

5
NTA-4
(Field 

Training)
21 1 Indonesia 25 150

Palaeoecology, geological analysis, and interpretation of 
past environments. / Life on the other side: Research 
careers in the petroleum industry 

6 SAB 
Review 21 1 Indonesia 10 40 Project review with Scientific Advisory Board

7 NTA-5 25 2 Germany 7 0
Palaeoceanographic proxies and biogeochemical 
modelling./Marine Resources and Risks: Options for 
regional ocean management 

8 NTA-6 34 6 Spain 6 50
Sedimentology, biostratigraphy, and palaeoecology at a 
seismic scale/Geotourism: Sustainable tourism activities 
focused on geoheritage.

9 SYM-2 46 3 Netherlands 3 42 International Symposium on the geological, 
environmental, and biotic history of Southeast Asia.
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Table B5: List and Schedule of Milestones Table B5: List and Schedule of Milestones Table B5: List and Schedule of Milestones Table B5: List and Schedule of Milestones Table B5: List and Schedule of Milestones Table B5: List and Schedule of Milestones 

Milesto
ne no.

Mileston
e
name

WP no's
Lead 
Beneficiar
y

Delivery 
Date Comments

1 End 
Phase I 1 - 6 1 - 7 Month 9  ESRs in place with completed personal 

development plans

2 End 
Phase II 1 - 6 1 - 7 Month 21 Preliminary reports from first field season 

complete

3 End 
Phase III 1 - 6 1 - 7 Month 34 Preliminary reports from second field season 

complete

4 End 
Phase IV 1 - 6 1 - 7 Month 48 Project end, complete final reports

Table B6: Tentative schedule of Project ReviewsTable B6: Tentative schedule of Project ReviewsTable B6: Tentative schedule of Project ReviewsTable B6: Tentative schedule of Project Reviews

Review 
no.

Tentative 
Timing

Planned 
venue Comments

1 Month 9 Indonesia End of Phase I

3 Month 21 Indonesia End of Phase II /SAB Review

2 Month 23 Leiden Midterm Review 

3 Month 34 Granada End of Phase III

4 Month 46 Leiden Final Review


