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 Zusammenfassung des Forschungsprogramms des SFB 574

 

 Der SFB 574 ist ausgerichtet auf die Untersuchung der Volatil- und Fluidkreisläufe durch

Subduktionszonen; damit wird ein wichtiger Einfluss auf die lang- und kurzfristige Entwicklung

des Klimas der Erde, die geochemische Entwicklung der Hydrosphäre und Atmosphäre, sowie

die Ursachen von Naturkatastrophen angesprochen. Die Volatile werden mit den Sedimenten,

den Alterationsprodukten der Ozeankruste und vermutlich insbesondere durch die

Serpentinisierung des ozeanischen Mantels in die Subduktionszone eingebracht. Die subduzierte

Platte wird durch Kompaktion, Diagenese und metamorphe Reaktionen fortschreitend

dehydriert; die Prozesse kontrollieren die tiefenabhängige Fluidfreisetzung. Der Fluidausstoss im

Fore-arc Bereich (wo er zur Bildung und Auflösung von Gashydraten beiträgt und somit die

Kohlenstoff-Freisetzung zeitlich moduliert) geschieht an der Deformationsfront im wesentlichen

durch Schlammdiapire und Schlammvulkane. Magmatische Entgasung erzeugt den Fluidausstoss

an der Vulkanfront. Der SFB 574 verfolgt also einen integrativen Ansatz zur Erforschung des

Fluidtransports von der abtauchenden Platte durch den Fore-arc und die Vulkanfront zurück in

die Hydrosphäre und Atmosphäre. Die Prozesse, die an diesem Volatilumsatz beteiligt sind,

werden in drei übergreifenden Themenbereichen angesprochen:

 A: Subduktionszonen-Prozesse und Struktur

 B: Volatile und Fluide im Fore-arc Bereich

 C: Volatiltransfer von der subduzierten Platte über den Vulkanbogen in die Atmosphäre

 Damit wird das gesamte Subduktionssystem wie folgt thematisch abgedeckt:

 Bestimmung der Struktur der abtauchenden und überlagernden Platte sowie die Quantifizierung

ihrer Volatilreservoire (Thema A), Messung der Fluidströme und Identifizierung der

Transportwege durch den Fore-arc, wobei die Zusammensetzung und Größe der

Volatilreservoire durch diagenetische und biogene Reaktionen in verschiedener Weise verändert

werden (Thema B), und die Identifizierung der Migration von Volatilen von der tief

subduzierten Platte durch den Vulkanbogen in die Atmosphäre. Dabei werden der Aufbau und

der Stil der Subduktion der abtauchenden Platte berücksichtigt, die als wesentliche

Kontrollparameter der Mengen, Zusammensetzung und Mechanismen des Volatilrückflusses

angesehen werden (Thema C).

 Unter diesen übergreifenden Themen wurden 13 gekoppelte Forschungsteilprojekte mit

definierten Zielvorgaben für die Antragsperiode 2004-2008 zusammengestellt, die unter anderem

folgende spezifische Forschungsthemen beinhalten:



ii

•  Hydrogeologische Eigenschaften der Ozeankruste, ihre hydrothermale Zirkulation und ihr

Wärmefluss, und das Ausmaß von Biegungsbrüchen und Serpentinisierung in der

subduzierten Platte.

•  Charakterisierung der seismischen Aktivität, tektonischen Struktur, Fluid-Transportwegen

und thermischer Struktur. Diese Themen unterstützen auch den Complex-Drilling Antrag an

IODP zur Bohrung durch die seismogene Zone von Costa Rica.

•  Die Struktur des gesamten Subduktionssystems, einschliesslich der ozeanischen und

überlagernden Platte, der seismogenen Bereiche, der Fluidaustrittsstellen sowie der Zonen

der Entstehung und Speicherung von Magmen.

•  Massentransfer zwischen abtauchender und überlagernder Platte.

•  Fluidtransport durch Strukturen am Kontinentalhang (kalte Quellen, Schlammhügel,

Schlammvulkane), Budgetierung des Fluidaustritts, und Zusammenhänge zwischen

Fluidbewegung und thermischer Struktur.

•  Quelltiefen von Fluiden und mittransportierter Feststoffe, und die Dauer und Prozesse des

Transports zum Meeresboden.

•  Herkunft, Speicherung und Freisetzung von Fluiden in Sedimenten während der Diagenese.

•  Die Rolle von Gashydraten in der (De-)Stabilisierung des Kontinentalhangs und von

Hydraten und authigenen Karbonaten als vergängliche Kohlenstoffreservoire und

Modulatoren der Fluid- und Kohlenstoffflüsse.

•  Volatilumsatz (Methan und Kohlendioxid) an der Sediment-Meerwasser Grenzfläche und

ihre Veränderung in der Wassersäule.

•  Reaktionen und Tiefenintervalle der Devolatilisierung der abtauchenden Platte und die damit

verbundene chemische und isotopische Fraktionierung von Fluiden entlang verschiedener

Aufstiegswege.

•  Volatilenbudget und Fraktionierungen während der Entwicklung von Magmen und ihrer

Speicherung in Kruste unterschiedlicher Mächtigkeit, Zusammensetzung und Struktur.

•  Zusammenhänge zwischen den Volatilflüssen und Zusammensetzungen der permanenten

und explosiven vulkanischen Entgasung und den Bedingungen in der Magmakammer.

•  Volatilfraktionierungen zwischen der Magmakammer und den Fumarolen.

•  Vergleich des Eintrags durch die abtauchende Platte mit dem magmatischen Ausstoss über

Zeitskalen, die wesentliche Änderungen in den Subduktionsbedingungen umfassen.

•  Synthese des Fluid-Volatil-Kreislaufs in Subduktionszonen und seiner langfristigen

Auswirkungen auf die Entwicklung von Atmosphäre, Meerwasser und marine Sedimente.



iii

 Während des ersten Teils der beantragten 4-jährigen Finanzierungsperiode werden unsere

Arbeiten am erosiven mittelamerikanischen Plattenrand konzentriert fortgesetzt. Diese Arbeit

wird ergänzt durch stärker fokussierte und neu definierte Zielsetzungen sowie durch neue

Methoden und intensiver Geländearbeit an Land und auf See, einschliesslich einer bewilligten

METEOR Expedition in 2005. Während des zweiten Teils steht die Synthese der Arbeiten in

Mittelamerika im Vordergrund, gleichzeitig werden sich unsere Arbeitsschwerpunkte

schrittweise zum neuen Arbeitsgebiet entlang des akkretionären Plattenrandes von Zentral-Chile

südlich ~32°S verlagern. Hierfür existiert bereits ein umfangreicher Satz geophysikalischer

Daten als Grundlage unserer weiteren Arbeiten. Der schrittweise Wechsel einzelner Teilprojekte

ins neue Arbeitsgebiet wird sich an der Gewinnung zusätzlicher geophysikalischer Daten

orientieren. Schiffsexpeditionen für die Arbeit vor Zentral-Chile in 2006 und 2007 werden in

Kürze beantragt werden.
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 1 General information concerning SFB 574

 1.1 Research program

 1.1.1 Summary

SFB 574 focuses on the flow of volatiles and fluids into and out of subduction zones  and so

addresses a major influence on the long- and short-term development of the Earth's climate, the

geochemical evolution of the hydrosphere and atmosphere, and the causes of natural disasters.

The volatile input into subduction zones comes from the sediments, the alteration products of the

oceanic crust and perhaps in particular the serpentinization of the oceanic mantle. The

subducting slab is progressively dehydrated by compaction, diagenesis and metamorphic

reactions, which control  depth dependent fluid release. Fluid output in the fore-arc region

(where it may lead to both the formation and the destabilisation of gas hydrates and hence may

cause a time-dependent modulation of carbon release) occurs at the deformation front and

through mud diapirs and mud volcanoes. Fluid output at the volcanic arc occurs through

magmatic devolatilization. SFB 574 thus pursues an integrated investigation of the fluxes and

effects of fluids from the incoming plate through the fore-arc and the volcanic arc back into the

hydrosphere and atmosphere. The processes involved in the throughput of volatiles are addressed

under three overarching themes:

A: Subduction zone processes and structure

B: Fore-arc volatile turnover and fluid flow

C: Slab-arc-atmosphere transfer

They cover the entire subduction zone system as follows by:

Determining the structure of both the incoming plate and the overriding plate and quantify their

volatile reservoirs (Theme A), quantifying fluid flow  and determining pathways through the

fore-arc region, whereby diagenetic and biogenic reactions selectively sequester, mobilize or

otherwise transform the content of volatile reservoirs (Theme B), and establishing the migration

of fluids from the deep subducting slab through the arc into the atmosphere, whereby type and

style of the subducting plate are considered as well their control on quantity, make-up and

mechanism of return transport (Theme C).

Under these broad headings 13 inter-linked research sub-projects with well-defined objectives

and deliverables were established for the funding period 2004 to 2008 from which the following

represent specific subjects of investigation:

•  Hydrogeological properties of the ocean crust, its hydrothermal circulation and heat flow,

and the extent of bend-faulting and of serpentinization in the subducting plate;
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•  Characterization of seismic activity, tectonic structure, fluid flow pathways and thermal

structure. This is linked to and supports a Complex Drilling Proposal submitted to IODP to

drill the seismogenic zone with riser drilling technology;

•  Structure of the entire subduction system, including the oceanic slab and overriding plate,

and the locations of seismogenesis, of fluid release and of magma production and storage;

•  Mass transfer between the overriding and down-going plate;

•  Fluid flow related features on the slope (cold seeps, mud mounds, and mud volcanoes), fluid-

escape budgeting, and the links between fluid flow and thermal structure;

•  Source depths of fluids and extruded solid phase material, and the duration and mechanism

of transport to the seafloor;

•  Origin, storage and release of fluids in sediments during diagenesis;

•  Role of gas hydrates in (de)stabilizing the continental slope and of hydrates and authigenic

carbonates as transient C-reservoirs and modulators of fluid and carbon fluxes;

•  Volatile turnover (methane and carbon dioxide) at the sediment–seawater interface and their

fate in the water column;

•  Reactions and depth intervals involved in the devolatilization of the slab, and the subsequent

chemical and isotopic fractionation of fluids along different ascent paths;

•  Volatile budget and fractionations during arc magma evolution and storage in crust of

variable thickness, composition and structure;

•  Relationships between volatile fluxes and compositions in permanent and explosive

degassing and magma chamber conditions;

•  Volatile fractionations between magma chambers and fumaroles;.

•  Comparison of plate input and magmatic output over a time scale of major changes in

subduction;.

•  Synthesis of fluid/volatile recycling at subduction zones and its effects on long-term

atmosphere, seawater, and marine sediment evolution.

During the first part of the proposed 4-year funding period, work would continue and be

concentrated on the erosive Middle America margin. We will focus on sharpened and newly

defined objectives, include new methods and the offshore work will include an approved RV

METEOR cruise in 2005. During the second part, work would be completed here by final

analysis and synthesis of the data acquired. Furthermore, during the second part work would

shift to a new location along the accretionary margin of Central Chile south of ~32°S. Here

considerable geophysical data exist which provide the basis for such future work. The

acquisition of new geophysical data would also determine the step-by-step shift of the majority
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of the subprojects to the new area. Seagoing work off Central Chile will shortly be proposed for

2006 and 2007.

 1.1.2 Scientific concept

 The scientific concept remains unchanged from that initially proposed for SFB 574; in fact, the

results obtained during the first funding phase have overwhelmingly shown that the concept is

sound, attainable and clearly remains among those of highest priority in Earth system science.

The results have helped sharpen, expand and have lead to shifts and combinations of

subobjectives in such a way as to develop a high degree of confidence for gradually shifting the

focus of work in the coming funding period from the erosive Central American subduction zone

to the accretionary margin segment off Central Chile.

 

 1.1.2.1 Recapitulation of initial scientific concept

 Earthquakes, eruption of magmas and volcanic gases, and submarine fluid venting and mass

extrusions reflect transport processes and reactions from the interior of subduction zones. These

manifestations remain the object of study by the SFB 574 for the future. They are controlled

among other parameters by fluids and volatile elements transported as components of sediments

and altered oceanic crust or are generated within the subduction zones. The devolatilization of

water, sulfur, carbon, and halogens of the subducted slab at volcanoes and vent sites represents

partial return flow pathways which will continue to be studied with emphasis on quantification.

Together with mantle degassing, continental erosion and sedimentation, this complex material

recycling process ultimately controls the chemical evolution of the atmosphere, the oceans,

sediments and continental crust as well as the long- and short-term development of the global

climate. The return flow also plays an essential part in the generation of natural disasters as the

largest volcanic eruptions, earthquakes, slumps and other mass wasting processes occur in the

arc region of subduction zones where they endanger the population living in coastal regions.

 

 1.1.2.2 Progress towards realizing the scientific concept

 Overall progress in the field of subduction zone research worldwide has been followed by the

SFB 574 through a publicly accessible on-line SFB-Library which was continuously up-dated

and currently contains more than 100 entries. The progress within the SFB 574 vis-a-vie the

general development in the field can be gleaned from the following summary of the major

results.

 As to the volatile input by the subducting oceanic plate, the process of serpentinization has

developed into a major topic for the SFB 574. Seismic reflection and wide-angle data indicate
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that large volumes of water might be chemically bound in the oceanic mantle of the incoming

plate due to serpentinization of peridotite produced by water percolation through deep

penetrating bending-related faults which are active across the oceanic trench (Fig. 1). Bending-

related faulting along those >50 km long and ~20 km deep faults (Fig. 2) may produce large

intra-plate earthquakes. Moreover, dehydration reactions in the subducted slab may lead to fault

reactivation and intermediate depth intra-slab seismicity underneath areas of Middle America

where the incoming plate has been pervasively faulted.

 In addition to the input into the subduction zone by the oceanic plate, a large proportion of the

material recycled into the mantle comes from the tectonic erosion of the overriding plate. The

Middle America margin has been dominated by subduction erosion processes for the last ~25 Ma

with average erosional rates of about 30 km3 of upper plate material for each km length of

trench. In the last ~5 Ma subduction erosion has accelerated offshore Costa Rica due to the

arrival of the buoyant Cocos Ridge to the trench with rates that exceed 100 km3 per trench km.

This large amount of removed upper plate material is added to the subduction channel and

eventually recycled back into the mantle. The characterization and quantification of the eroded

rock is critical to understand the properties of the material along the seismogenic zone and the

geochemistry of the arc lavas. The chemical composition of sediment layer and magmatic

oceanic crust and the Galapagos hot spot track obtained from samples collected during ODP

Legs 170, 205 and 206 and SONNE cruises further constrain the oceanic crust input beneath

Nicaragua and Costa Rica.

 The astounding dominance of mud extrusion features off Middle America has brought into focus

the role of that particular pathway in fore-arc volatile transfer. Close to 200 mud diapirs, mud

volcanoes, authigenic carbonate pavements, high back-scatter images of fault traces as well as

active fluid vents (cold seeps) have been identified and mapped. They occur mainly at mid-slope

depths (Fig. 1) and are the surface expressions of deep-penetrating normal faults or circular

vertical conduits as well as at slump-scars formed by seamount subduction. Normal faults are the

tectonic response of the upper plate to the removal of material at its base during subduction

erosion. Faults in seismic data cut across the entire overriding plate and thus provide pathways

for fluid transfer from depths of 5-10 km at the plate interface to the seafloor (Fig. 3).

 Gas hydrates and authigenic carbonate cap rocks have been sampled. From the distribution of

slides along upper slope depths it is concluded that gas hydrate dissociation may be responsible

for extensive mass wasting. Gas hydrates and carbonates represent transient reservoirs of carbon
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 Fig. 1: Bathymetric-topographic map of the Central American subduction zone in Costa Rica and
Nicaragua. Tectonic and surface features of the incoming plate include the smooth northern
segment with intense bend-faulting and the rough southern segment with seamounts. Scarps
from seamount subduction are evident on the slope adjacent to the rough segment, and the
province of mud mounds extents along the entire slope at 1500-3000 m water depths. The
volcanic arc has a marked offset near the Nicaragua-Costa Rica border; major volcanoes are
identified. CNS-1 and CNS-2 are plate segments derived from the Cocos-Nazca spreading ridge.

 
 Fig. 2: Trench-perpendicular seismic section (L41 in Fig. 1) showing numerous bending-related
listric faults creating offsets at the seafloor and reaching deep into the upper mantle of the
subducting plate. White circles mark the crust-mantle boundary (CMB).
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 Fig. 3: Conceptual cartoon showing the relationships between fluid flow, tectonics and
earthquake generation at an erosional margin away from subducting seamounts, based on the
results of themes A and B. Sediment in the subduction channel looses pore water rapidly by
compaction underneath the lower slope. Heat flux data indicates that 60°C degree are reached
underneath the middle slope where dehydration reactions start to release water chemically bound
in sediment. Water release progresively increases until temperatures of about 150°C degrees are
reached where water has been largely depleted from the sediment. The released water leads to
intense hydrofracturing and tectonic erosion of the upper plate beneath the middle slope where
normal faulting and rapid subsidence take place. Seismic images show a highly reflective plate
boundary only along the area where water release and hydrofracturing is inferred. Normal faults
across the middle slope cut deep and reach the base of the upper plate in the area of fluid
infiltration. Fluid chemistry indicates that they rise from the plate boundary along the faults,
leading to mud diapirism, fluid venting, and providing high-energy substrates for
chemosynthetic fauna. Tectonism across the middle slope leads to common mass wasting
processes. Underneath the continental shelf, where little fluid is present at the plate boundary and
the upper plate is competent, "dry" patches may become nucleation asperities of large
earthquakes that may rupture into the area of fluid release.
 

 
 and thus act as modulators as well as archives of dewatering. New data have revealed that low-

salinity fluids possibly originating from as deep as the subducted slab are expelled via deep-

rooted vent sites or along fault planes. Isotope data show that the water is released from

subducted terrigenous sediments at depth of ~10 km below the seafloor during clay mineral

alteration. Authigenic carbonate archives faithfully record these anomalous isotope

compositions. Gabbroic clasts found in mud extrusions could be derived from the subducted

crust as well. The productivity and regional extent of the extrusion features vary with structural

domains of the margin and probably with time as well. All those features are evidence for

widespread and focused fluid escape across the mid-slope region. Budgets of volatiles thus
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transported and expelled by these features are among the core objectives towards realizing the

SFB-concept.

 Geochemical data from rocks of the onshore volcanic arc indicate that central Nicaraguan arc

melts formed in N-MORB type mantle by introduction of fluids carrying a marine sediment

signature. Melts formed beneath Costa Rica received a stronger signature from the subducted

plate including eroded fore-arc material than from Galapagos-type mantle. Modeling studies

suggest that serpentine in the subducted oceanic plate releases large volumes of water below the

arc, triggering volcanic activity and facilitating the transfer of water and water-soluble elements

to the surface (Fig. 4). The strong enrichment of fluid mobile elements in Nicaraguan volcanic

rocks might be related to this process because bending-related faulting of the incoming oceanic

plate is pervasive there. Higher water contents detected in primitive magmas of Nicaragua

compared to Costa Rica may also be related to deep slab faulting at the outer rise. Channelized

fluids from the mantle, probably released by de-serpentinization, pass through the subducted,

gabbroic crust via back-flow at depth and may govern its eclogitization, leading to fractionation

of mobile elements.

 
 

 Fig. 4: Schematic drawing of dehydration and melting processes within a subduction zone.
Fluids are continuously released from the subducting slab with the ‘host lithology’ of these fluids
changing with depth. First sediments dewater at shallow levels, second the altered ocean crust
releases its water, and finally the hydrated lithospheric mantle deserpentinizes. At sub-arc depths
slab derived fluids flux the mantle wedge to trigger arc melting. These melts rise, pond
underneath the overlying plate, differentiate in crustal reservoirs, and finally lead to arc
volcanism. Arc lava chemistry commonly shows a subduction component originating from the
preferential transport of fluid mobile elements from the slab into the arc melting region, so that
understanding the subduction zone water cycle is key to gain further inside into recycling
processes at convergent margins.
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 Measurements from permanent volcanic degassing revealed time-dependent fluxes and

differences between volcanoes but constrain an annual budget of volatile input into the

atmosphere dominated by SO2. Highly explosive eruptions occurred about every 1000 years at

the central Nicaragua arc segment and typically ejected >108 kg climate-relevant volatiles deep

into the stratosphere. The chlorine discharge thereby increased gradually over time. Modeling of

the long-term geological sulfur cycle has shown that concentrations of sulfate in seawater and

partial pressures of oxygen in the atmosphere are heavily affected by sulfur emissions at the

volcanic arc. Moreover, secular trends in the isotope composition of seawater sulfate do not only

reflect the turnover of sedimentary pyrite as previously believed but are strongly influenced by

the varying intensity of volcanic SO2 release.

 1.1.2.3 Renewed objectives and topics of research

The results obtained so far all pertain to and advance broadly the initial concept. They are the

basis for formulating a list of new core objectives from which the following are subjects of

investigation to be pursued during the proposed funding period:

•  Hydrogeological properties of the ocean crust, its hydrothermal circulation and heat flow,

and the extent of bend-faulting and of serpentinization in the subducting plate;

•  Characterization of seismic activity, tectonic structure, fluid flow pathways and thermal

structure. This is linked to and supports a Complex Drilling Proposal submitted to IODP to

drill the seismogenic zone with riser drilling technology;

•  Structure of the entire subduction system, including the oceanic slab and overriding plate,

and the locations of seismogenesis, of fluid release and of magma production and storage;

•  Mass transfer between the overriding and down-going plate;

•  Fluid flow related features on the slope (cold seeps, mud mounds, and mud volcanoes), fluid-

escape budgeting, and the links between fluid flow and thermal structure;

•  Source depths of fluids and extruded solid phase material, and the duration and mechanism

of transport to the seafloor;

•  Origin, storage and release of fluids in sediments during diagenesis;

•  Role of gas hydrates in (de)stabilizing the continental slope and of hydrates and authigenic

carbonates as transient C-reservoirs and modulators of fluid and carbon fluxes;

•  Volatile turnover (methane and carbon dioxide) at the sediment–seawater interface and their

fate in the water column;

•  Reactions and depth intervals involved in the devolatilization of the slab, and the subsequent

chemical and isotopic fractionation of fluids along different ascent pathways;
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•  Volatile budget and fractionations during arc magma evolution and storage in crust of

variable thickness, composition and structure;

•  Relationships between volatile fluxes and compositions in permanent and explosive

degassing and magma chamber conditions;

•  Volatile fractionations between magma chambers and fumaroles;.

•  Comparison of plate input and magmatic output over a time scale of major changes in

subduction;.

•  Synthesis of fluid/volatile recycling at subduction zones and its effects on long-term

atmosphere, seawater, and marine sediment evolution.

 

 

 1.1.3 The new target area: The accretionary margin off Central Chile

 The 4-year funding period sees the SFB 574 during years 1 and 2 (2004–2006) continue work at

the Middle America subduction zone, but during years 3 and 4 (2006-2008), we propose to begin

work on a second field region, the accretionary margin off central Chile. This work will allow us

to expand upon, test and apply the insights gained from the ongoing studies off Central America

to a classical accretionary subduction setting which otherwise is comparable to the erosive

setting off Central America. The central Chile Trench between ~32° and 47°S (Fig. 5) was

chosen for reasons outlined below. In addition to its scientific potential as a case study of the

‘Andean’-type subduction zone, the Chilean margin poses one of the world’s largest risk for

seismic hazards and thus is an exemplary setting for achieving one of the overall SFB goals.

 Our ongoing work off Central America concerns a subduction zone where there is a very small

and poorly developed accretionary prism, no turbiditic trench fill and where the upper plate is

being tectonically eroded. The comparison with an actively accreting margin should reveal how

this key tectonic variable affects fore-arc volatile fluxes, the structure and development of fore-

arc flow pathways, slope stability, and arc volatile fluxes. Ideally, the accretionary subduction

zone includes adjacent non-volcanic and volcanic arc segments as does Central America. This

would provide a further opportunity to better understand how variations in the incoming plate

affect the presence or absence of arc volcanism. Importantly, in order to properly site the

detailed areas of investigation and have knowledge of the regional context for focused offshore

and onshore volatile flux estimates, we need to address a region that has already had significant

large-scale mapping and sufficient supporting reconnaissance data available. For example off

Central America seven offshore campaigns conducted jointly and/or separately by

GEOMAR/BGR/U.Bremen prior to the inititiation of the SFB have provided key
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 Fig. 5: Gravity map of central Chile. The poligones show the areas that have been or will be
mapped during different marine cruises. Numbered black thick lines are seismic profiles that will
be collected during TIPTEQ project in fall 2004. Boxes of SONNE cruises 101 and 161 also
contain numerous seismic reflexion profiles. Red triangles on land are the arc volcanoes of the
Southern Volcanic Zone.



SFB 574 / Phase II: 2004-2008

11

 background information for the design of the work plan central to this SFB. Without this

background information, several years of site characterization would have been needed before

the fore-arc volatile estimates could have been undertaken. Finally, work at the new field region

would provide significant synergy with other previous and ongoing research on structural

geological, paleontological, and geophysical themes not focussed on volatile element recycling.

The importance of such synergies has been ambly demonstrated by the scientific output of the

current SFB-funding phase. In this respect, our Central American studies have provided

opportunities for collaboration with the U.S. MARGINS and INTERMARGINS programs. The

region fortunately is also being considered a ‘high-priority region’ for the future IODP-program

based in large part on our work.

 The margin off Central Chile is the only region worldwide that meets the above criteria and

hence the conditions for synergies are optimal. For example, upon completion of the upcoming

TIPTEQ cruises (end of 2004) as part of the GEOTECHNOLOGIEN Programm, there will be

available an extensive collection of regional bathymetric and seismic data as well as from

previous SPOC (SONNE-161), and SONNE 101, 102, 103 and 104 field programs (Fig. 5). This

vast set of data and knowledge will allow us to properly site our study regions in the fore-arc; for

example to improve documentation of fluid flow manifestations such as mud diapirism and cold

seeps. A minimum of additional marine seismic field programs are required to provide the

necessary seismic information to characterize the study region fully. Furthermore, our land-

based program measuring the volatile fluxes and estimate the explosive volcanic activity in the

Southern Volcanic Zone (SVZ), which comprises about 60 volcanoes active from Holocene to

present times (Fig. 5), will benefit tremendously from the previous nearby geophysical studies of

the ANCORP- and TIPTEQ-projects. During the proposed work off Central Chile we expect to

be able to interact with and learn from colleagues of SFB 267; they have recently worked in this

region addressing different geologic objectives related to margin deformation.

 The proposed work off Central Chile for Phase II (2004 – 2008) and eventually for Phase III will

allow the SFB 574 to achieve the following key objectives which were within the initial concept

of the entire SFB program:

•  Contrast fore-arc fluid outflow between accretionary and erosional tectonic environments.

This would allow more confident extrapolation of volatile flux measurements to estimate

global subduction volatile budgets. It will also let us better understand how the process of

fluid flow and fore-arc mud diapirism/extrusion is governed by the accretionary/erosional

behaviour of the fore-arc.



SFB 574 / Phase II: 2004-2008

12

•  Contrast arc outputs via volcanism between accretionary and erosional tectonic environments

in regions where similarly aged plates are being subducted. This would allow a better

understanding of the causes and consequences of natural hazards by explosive volcanic

activity. A different crustal composition of the Nasza Plate off Chile at comparable plate

thickness to the plate off Central America provides further constraints on continental controls

on arc volatile release.

 1.2 Changes in SFB structure

 1.2.1 Changes in subproject structure from the first phase

 The subproject structure of the first phase will be slightly modified for Phase II in response to

work done and results achieved. Two subprojects (formerly B1, B4) will not be continued but

part of their topics will be pursued in other subprojects. Three new subprojects (A3, A4, B4)

have been established. A3 and A4 introduce new topics into the SFB by being concerned with

hydration of the downgoing slab (serpentinization) and with development of a synoptic digital

model of the Central American subduction zone, respectively. Work which was part of the

former subproject A3 will be transferred into the new subproject B1. Aspects of former B1 will

be continued in the modified subproject B2. Similarly, the authigenic carbonate studies, which

were one of several aspects of former B4, will now be the main topic of the new subproject B4.

The other subprojects from Phase I will be continued but all have refocussed their objectives as

outlined previously.

 Structuring of the new SFB subprojects involved some changes in leadership. A. Eisenhauer,

formerly responsible for subproject B4, will no longer participate actively in the SFB while D.

Garbe-Schönberg will chair the new subproject B4 together with E. Suess. T. Reston and W.

Rabbel, leading the former project B1, parts of which have become incorporated in the new

subprojects B2 and A2, will provide the leadership on these new subprojects, respectively. M.

Hort, G. Bohrmann and A. Kopf took on professorships at the Universities of Hamburg and

Bremen and, although no longer co-leaders of subproject A1, B2 and C5, will continue to

contribute to the SFB as external partners. P. Herms replaces P. Raase as co-leader of subproject

C1. K. Haase became co-leader of project C3 following the sudden and sad death of P. Sachs. I.

Grevemeyer, a new faculty member of the Geodynamics Department at GEOMAR, will co-chair

the new subproject A3. H.-J. Götze (projects A2, A4) and S. Schmidt (project A4) are both new

faculty members of the Institute of Geosciences at Kiel University as of Nov. 1, 2003. Other

subproject leaders have changed responsibilities according to new objectives: K. Wallmann and

M. Schmidt have moved from A3 to B1, P. Linke from B2 to B3, and E. Suess from B3 to B4.
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 1.2.2 List of subprojects proposed for the second phase

 No.  Title  Subject and field of
research

 Project leaders
and institute

 
 Theme A: Subduction zone processes and structure

 A1  Tectonics and fluid flow revealed
with imaging techniques

 Marine bathymetry,
structure of margin

 CR Ranero (GDY)
 W Weinrebe (GDY)

 A2  Subduction zone: Deep structure,
seismicity, potential fields, and fluid
release

 Seismic, gravity and
magnetic analysis of
structural changes with
depth

 W Rabbel (IfG-Gp)
 E Flüh (GDY)
 C Goltz (IfG-Gp)
 HJ Götze (IfG-Gp)

 A3  Structure and hydrogeology of the
incoming lithosphere

 Seismics, heat flow,
hydration of slab crust and
mantle

 I Grevemeyer
(GDY)
 E Flüh (GDY)

 A4  A synoptic digital model of Central
America and adjacent oceanic areas

 Geoinformatic modelling,
plate roughness

 HJ Götze (IfG-Gp)
 C Goltz (IfG-Gp)
 S Schmidt (IfG-Gp)

 
 Theme B: Fore-arc volatile turnover and fluid flow

 B1  Diagenetic processes in fore-arc
sediments: Accumulation and
release of volatiles

 Sediment/fluid analysis,
modelling, kinetic
experiments

 K Wallmann
(MUG)
 M Schmidt (IfG-Gl)

 B2  Mechanisms and budgets of mud
diapirism and mass wasting

 Seismic, sedimentology,
mud diapirs and slumps

 W Brückmann
(POZ)
 T Reston (GDY)

 B3  Sea floor volatile emissions and
turnover

 Vent fluid and water
column analysis

 G Rehder (MUG)
 P Linke (MUG)

 B4  Fluid sources, timing of release and
carbon inventory: Evidence from
authigenic carbonates

 Carbonate analysis for fluid
tracers

 E Suess (MUG)
 D Garbe-Schönberg
(IfG-Gl)

 
 Theme C: Slab-arc-atmosphere transfer

 C1  Metamorphic devolatilization and
subduction channel processes

 Petrology, isotopic tracers
of (de)hydration

 V Schenk (IfG-M)
 P Herms (IfG-M)

 C2  Transfer of volatiles and fluid-
mobile elements through the mantle
wedge

 Geochemistry of mantle-
derived basalts

 K Hoernle (VUP)
 P vd Bogaard
(VUP)

 C3  Fluid fluxes from permanently
degassing active volcanoes

 Remote sensing of gas
fluxes, analysis of fumarole
gases

 T Hansteen (VUP)
 K Haase (IfG-Gl)

 C4  Volatile output from evolving
magma systems in explosive
eruptions

 Volcanology and
petrogenesis of evolved
tephras

 A Freundt (VUP)
 HU Schmincke
(VUP)

 C5  Extent, mechanism and global
implications of volatile turnover in
subduction zones: Mass balances
and models

 Transport-reaction
modeling of subduction
processes, box modeling of
global cycles

 J Phipps-Morgan
(GDY)
 K Wallmann
(MUG)

 
 Central subproject   

 Z  Central services and logistics  Logistics, administration,
management

 E Flüh (GDY)
 T Reston (GDY)

 (New subprojects are shaded)
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 GEOMAR departments: POZ = paleoceanography, MUG = marine environmental geology,
GDY = geodynamics, VUP = volcanology and petrology

 IfG = Institute of Geosciences at Kiel University, departments Gp = geophysics, Gl = geology,
M = mineralogy

 

 1.2.3 List of subprojects not to be continued in the second phase

 No.  Title  Leaders  funded

    from - till  with
thousand

EUR
 B1  Seismic imaging of gas

hydrates and mud diapirs in
sediments: their quantification
using geophysical methods

 T Reston (GDY)
 W Rabbel (IfG-G)

 July 1, 2001
 till

 June 30, 2004

 194.8

 B4  Trace element, fluid and
volatile recycling: evidence
from isotopes and trace
elements

 A Eisenhauer
(MUG)
 D Garbe-Schönberg
(IfG-G)

 July 1, 2001
 till

 June 30, 2004

 281.7

Some of the scientific topics of Phase-I subprojects B1 and B4 will be transferred to subprojects
B2 and B4 in Phase II. Previously subprojects B1 and B4 were funded as follows:

Fiscal year Personnel Administrative
costs and

consumables

Permanent
equipment

Total

B1
2001 24.5 9.2 0 33.7
2002 50.4 4.6 0 55.0
2003 51.2 19.3 0 70.5

Total up to 2003 126.1 33.1 0 159.2
1st phase 2004 26.4 9.2 0 35.6

Total up to 2004 152.5 42.3 0 194.8
B4

2001 24.5 3.9 85.0 113.4
2002 50.4 19.8 0 70.2
2003 51.2 16.6 0 67.8

Total up to 2003 126.1 40.3 85.0 251.4
1st phase 2004 26.4 3.9 0 30.3

Total up to 2004 152.5 44.2 85.0 281.7
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 1.3 Infrastructure, science policy, and cooperations at Kiel promoting SFB-research

 1.3.1 Developments at Kiel relevant to the SFB-objectives

 Kiel has become an internationally recognized center for basic and applied marine science based

on the successful research history of the Institut für Meereskunde (IfM), the Institute of

Geosciences (IfG) at the university, the GEOMAR Research Center, as well as the

Forschungsstelle der Bundeswehr für Wasserschall und Geophysik (navy research center for

hydroacoustics and geophysics). Promotion of marine research and technology are long-term

goals of the state of Schleswig-Holstein and the Christian-Albrechts Universität at Kiel. In an

effort to further strengthen and tie together marine research approaches the Institut für

Meereskunde and GEOMAR Research Center are to be merged starting 1 January, 2004, to form

the new Leibniz Institut für Meereswissenschaften (Leibniz Institute for Marine Sciences),

thereby qualifying for additional block funding through the Federal Government. The SFB 574

will benefit generally from the scientific environment and infrastructure at Kiel providing a wide

spectrum of expertise, and specifically from the IfM-GEOMAR merger facilitating collaboration

among specialists and providing additional technical support.

 Currently there is another Sonderforschungsbereich (SFB 460) operated mainly at the Institute

für Meereskunde and one DFG-Schwerpunktprogramm in Palaeoceanography at the Institute of

Geoscience. Even though their overall goals are distinctly different from each other, cross-

fertilization and exchange of ideas has been realized.

 1.3.2 National and international cooperation by proponents relevant to the SFB-objectives

 Continental margin studies are among the most important geoscientific research topics today.

The Research Center for Ocean Margin studies (RCOM) at the University of Bremen and the

International Research Consortium on Continental Margins (IRCCM) at the International

University of Bremen, are two recently established centers with which extensive collaboration

exists. Examples are the joint operation of the RV METEOR Cruise  M54 in 2003 (RCOM) and

the participation of SFB-members in the thematic groups Fluid Flow, Carbon Sequestration and

Methane Cycling at IRCCM. Also the Continental Margin Initiative of the BMBF-funded

GEOTECHNOLOGIEN program has recently been newly implemented in which SFB-members

play a major role (MERAMEX and TIPTEQ-projects). Existing projects of the Gashydrate

Inititave and coordinated at GEOMAR are: LOTUS (Long-term Observatory for the Study of

Trigger Mechanisms for the Formation and Destabilisation of Gas Hydrates), OMEGA (Shallow

Marine Gas Hydrates: Dynamics of a Sensitive Methane Reservoir), and INGGAS (Integrated

Geophysical Characterisation and Quantification of Gas Hydrates). Other BMBF-funded SFB-

relevant initiatives at GEOMAR are the KOMEX Project (= Kuril Ochotsk Sea Experriment)
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and the SiGer Project ( = Sino-German Continental Margin Studies). These recent active projects

will continue through the duration of the proposed Phase II of SFB 574.

 Internationally, SFB-members continue to be heavily involved in the current ODP-project and

the future Integrated Ocean Drilling Program (IODP). ODP Leg 204 Cascadia margin has seen

participation of SFB-members. IODP plans call for ultra-deep drilling at subduction zones for

the coming decade. The erosive subduction zone off Costa Rica (Osa Peninsula) has been

selected as a candidate site to reach the seismogenic zone. Fluids, pathways, and source depth

play an outstanding role in these drilling objectives. For the Costa Rica drilling (CRISP =

Costa Rica Seismogenesis Project) a planning workshop was recently held at GEOMAR with

strong SFB-participation.

 The motivation by the U.S. and European community in preparing the 2nd stage proposal for the

Integrated Ocean Drilling Program to hold a workshop at GEOMAR is the opportunity to review

much of the data off Costa Rica available through the SFB 574 to optimize development of the

drilling proposal. Bringing seismologists and geophysicists together to construct a consensus

crustal velocity model from 3-D tomography, from seismic wide-angle and seismic reflection

information should improve locations of past earthquakes with respect to the proposed riser drill

site. Continued monitoring and precise location of earthquakes and coordination is important for

site selection of the riser drill hole to the seismogenic zone. A discussion between hydrologists

and the SFB-geochemists will benefit future project direction and the design of all CRISP stages

of drilling.

 The Stage 2 proposal advances into a technical and scientific area not previously explored with

scientific drilling because of its 3-km-deep target at the plate interface, the erosional tectonic

environment, and the desire to instrument a deep hole in close proximity to the seismogenic

zone. Erosional processes occur at depths resolved less clearly in seismic reflection records and

not reached by previous drilling. During Stage 2, the drill will encounter the actively eroding

environment 15 km down the subduction zone from the trench axis and it is targeted to reach the

plate boundary where temperature estimated from surface measurements is greater than 150

degrees C. Temperature this high is commonly implied to be associated with seismogenic

behavior. Features of the plate interface at 3 km depth are resolved at scales of hundred of meters

in seismic reflection records and might be any one of a number of the complex structures in

melanges exposed along uplifted ancient rock masses that are inferred to be fossil plate

interfaces. With the different ideas regarding mechanisms of erosion, the planning of a drill

campaign will benefit from discussions of diverse opinions. Seismic reflection data showing the

Stage 2 candidate area are to a large extent yet unpublished and exist at GEOMAR and the SFB
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574. Also contributing scientists from SFB 574 make available data on fluids sampled at mud

diapirs and carbonate mounds along the middle slope which are thought to be from sources in

high temperature environments and great depths. SFB scientists have also proposed slab

dehydration and serpentinization to explain the steep geochemical gradients in the volcanic arc

from Nicaragua to Costa Rica rather than the variable amounts of subducted sediment.  New

trace element chemistry of volcanic rock is proposed to show an eroded material source.

European, Costa Rican, and US investigators have studied seismicity recorded on different

onshore and offshore seismometer networks with different techniques and velocity models. The

interpretation of GPS observations has also been debated. A comprehensive discussion of such

issues by the groups of proponents and other specialists in front of the available SFB-data were

an aim of the workshop, which was attended by more than 50 scientists from Oct. 20-22, 2003.

 

1.4 Support of junior scientists

 1.4.1 List of current doctoral theses of the SFB

 

 Subject  Student  Institute  Related
subproject

Geoacoustic high resolution imaging of the
continental slope offshore Nicaragua:
Neotectonics, sedimentary processes, fluid
venting and slope stability

 Bürk, D  SFB,
GEOMAR

 A1

 The physical properties of the plate boundary
offshore Costa Rica from seismic measurements

 Schnabel, M  SFB,
GEOMAR

 A2

 The seismogenic zone in Costa Rica  Arroyo, I  GEOMAR
 DAAD-
stipend

 A2

 Alteration kinetics of volcanic ash in marine
sediments

 Schacht, U  SFB, IfG  B1 (old A3)

 Shear waves in gas-hydrate bearing sediments
offshore Costa Rica

 De Nil, D  SFB, IfG  B2 (old B1)

 Seismic investigation of mud diapirs off Central
America

 Fekete, N  SFB,
GEOMAR

 B2 (old B1)

 Methane fluxes and turnover from active fluid-
expelling structures along the Costa Rican and
Nicaraguan continental margins

 Mau, S  SFB,
GEOMAR

 B3

 Fatty acids as bacterial markers in methane rich
marine environments

 Manzke, B  SFB, IOW  B3

 Across arc geochemical variations in the Central
American Volcanic Arc: A comparison of input
and output in the subduction zone

 Nichols, H  SFB,
GEOMAR

 C2

 Emission of halogenated trace gases from
subduction zone volcanoes in Nicaragua

 Frische, M  SFB,
GEOMAR

 C3
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 Composition of fumarolic fluids from subduction
zone volcanoes in Nicaragua

 Garofalo, K  SFB,
GEOMAR

 C3

 Volatile discharge into stratosphere from plinian
arc-volcano eruptions: Comparison of the
rhyolitic Apoyeque and the basaltic Fontana
eruptions, Nicaragua

 Wehrmann,
H

 SFB,
GEOMAR

 C4

 The youngest highly explosive basaltic eruptions
from Masaya Caldera, Nicaragua: eruption
mechanisms, volatile discharge and hazard
assessment for the plinian Masaya Triple Layer
and the phreatomagmatic Masaya Tuff

 Perez, W  GEOMAR
 DAAD-
stipend

 C4

 Geochemical evolution of oceans and atmosphere
in the Phanerozoic

 Bartdorff, O  SFB,
GEOMAR

 C5

 Studies of subduction zone dynamics  Rüpke, L  SFB,
GEOMAR

 C5

 

 1.4.2 Special efforts to support junior scientists

 During the current funding period a major effort was made to recruit junior scientists through

internationally advertising for DFG-funded Research Groups associated with the SFB and

pursuing international scholarships.

 Accordingly, in 2002 a proposal by Dr. Gisela Winkler (Columbia University, New York, USA)

on Noble Gases in Subduction Zones was selected, submitted, reviewed and approved for

funding; Dr. Winkler eventually decided to remain at her current institution. Next Dr. Annette

Deyhle (Scripps Institution of Oceanography, California USA) was offered the opportunity to

collaborate with the SFB 574 through a E. Nöther stipend, pursuing Li-, B- and Cl-Isotopes as

tracers for fluid venting in subduction zones; Dr. Deyhle instead decided to join the Research

Center for Ocean Margins (RCOM) at the University of Bremen.

 Currently and being submitted along with this Phase-II proposal is a new Junior Research Group

proposal entitled: Deformation associated with seismogenesis of subduction zones: the plate

boundary and the fore-arc – subducting-plate contributions (Chapter 4); the proponent is Dr.

Paola Vannucchi, University of Florence.

 Two DAAD stipendiates from Costa Rica, Ivonne Arroyo and Wendy Perez, have begun their

PhD studies within subprojects A2 and C4. Moreover, two guest scientists funded largely by

their home countries (Profs. X. Han, V.R. China, and Y. Yamaguchi, Japan) have been active

within the SFB.

1.5 Special efforts to provide equal opportunities for female and male scientists

 All proponents for Junior Research groups and recipients of scholarships are female scientists;

see above.
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 1.6 List of participating scientists in alphabetical order

 Curricula vitae of the SFB proponents are compiled in an appended separate volume.
 
 GA: Grundausstattung / in-house scientific staff
 EA: Ergänzungsausstattung / requested scientific staff
 EP: externe Partner / external partners
 X: SFB Mitglieder laut Satzung / SFB members according to the charter

  Name, initials,
academic and

professional position

 Academic discipline  Institute  GA,
 EA,

 or EP

 Sub-
project

 X  Appel, P, Dr, senior
scientist

 Petrology  IfG at CAU, Kiel  GA  C1

  Alvarado, G, Dr,
senior scientist

 Volcanology  ICE, Costa Rica  EP  C2,C3

  Bach, W, Dr, senior
scientist

 SIMS analysis  WHOI, USA  EP  C1

  Banks, D, Dr, senior
scientist

 Geochemistry,
LAICPMS

 Univ. Leeds, UK  EP  C1

 X  Bialas, J, Dr, senior
scientist

 Seismics  GEOMAR  GA  B2

 X  Bogaard, P van den,
Dr, senior scientist

 Geochronology  GEOMAR  GA  C2,C3,
C4

  Botz, R, Dr PD, senior
scientist

 O-isotopes  IfG at CAU, Kiel  GA  C1,C2,
C3,C4

 X  Breitzke, M, Dr PD,
senior scientist

 Deep-tow seismics  GEOMAR  EA  B2

 X  Brückmann, W, Dr,
senior scientist

 Sedimentology, physical
properties

 GEOMAR  GA  A1, B2

  Connolly, J, Dr PD,
senior scientist

 Thermodynamics  ETH Zürich  EP  C5

  Deyhle, A, Dr  B-isotope geochemistry  Univ. of Bremen  EP  C2,C3
  Feeser, V, Dr,

professor
 Geotechnics  IfG at CAU Kiel  GA  B2

  Fleitout, L, Dr  Mantle flow modelling  ENS Paris, France  EP  C5
 X  Flüh, E, Prof Dr, senior

scientist
 Geophysics  GEOMAR  GA  A3,Z

 X  Freundt, A, Dr PD,
senior scientist

 Volcanology, petrology  GEOMAR  GA  C3,C4,
Z

 X  Garbe-Schönberg, CD,
Dr, senior scientist

 Geochemistry  IfG at CAU, Kiel  GA  B4,C1,
C2,C3

 X  Götze, HJ, Dr,
professor

 Geophysics,
geoinformatics

 IfG at CAU, Kiel  GA  A4,A2

 X  Goltz, C, Dr, assistant
professor

 Geophysics  IfG at CAU, Kiel  GA  A4

 X  Greinert, J, Dr, senior
scientist

 Sedimentology  GEOMAR, SFB
574

 EA  B2

 X  Grevemeyer, I, Dr,
senior scientist

 Geophysics  GEOMAR  GA  A1, A3
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 X  Haase, K, Dr, assistant
professor

 Geochemistry  IfG at CAU, Kiel  GA  C3

 X  Hansteen, T, Dr PD,
senior scientist

 Petrology, remote
sensing, geothermometry

 GEOMAR  GA  C2,C3

 X  Hauff, F, Dr, senior
scientist

 Isotope geochemistry  GEOMAR  GA  C2,C3,
C4

 X  Herms, P, Dr, senior
scientist

 Petrology  IfG at CAU, Kiel  GA  C1

  Hildreth, W, Prof  Chile volcanology  USGS, USA  EP  C4
 X  Hoernle, K, Dr,

professor
 Geochemistry  GEOMAR  GA  C2,C3,

Z
  Hort, M, Dr, professor  Numerical modelling  Univ. Hamburg  EP  C5
 X  John, T, Dr  Petrology  IfG at CAU, Kiel,

SFB 574
 EA  C1,C4

 X  Keir, R, Dr, senior
scientist

 Marine geochemistry  GEOMAR  GA  B3

 X  Kläeschen, D, Dr,
senior scientist

 Geophysics  GEOMAR  GA  A1,B2

  Kopf, A, Dr, professor  Structural geology  RCOM, Univ.
Bremen

 EP  B2

 X  Kopp, H, Dr, junior
professor

 Geophysics  GEOMAR  GA  A3

  Kunze, R, Dr, senior
scientist

 Computing administrator  GEOMAR  GA  A1,C5,
Z

 X  Kutterolf, S, Dr  Tephrostratigraphy  GEOMAR, SFB
574

 EA  C4

  Layne, G, Dr, senior
scientist

 SIMS  WHOI, USA  EP  C1

 X  Linke, P, Dr, senior
scientist

 Vent studies  GEOMAR  GA  B2, B3

  Martens, U, Dr  Geology  San Carlos Univ,
Guatemala

 EP  C2

  Mörz, T, Dr, junior
professor

 Sedimentology  RCOM, Univ.
Bremen

 EP  B2

 X  Phipps Morgan, J, Dr,
professor

 Geophysics, numerical
modelling

 GEOMAR  GA  A1,C5

 X  Rabbel, W, Dr,
professor

 Geophysics  IfG at CAU Kiel  GA  B2

 X  Ranero, CR, Dr, senior
scientist

 Geophysics  GEOMAR  GA  A1

 X  Rehder, G, Dr, senior
scientist

 Chemical oceanography  GEOMAR  GA  B3

 X  Reston, T, Dr,
professor

 Geophysics  GEOMAR  GA  A1,B2,
Z

 X  Rüpke, L, Dr  Numerical modelling  GEOMAR, SFB
574

 EA  C5

 X  Sadofsky, S, Dr  Geochemistry  GEOMAR, SFB
574

 EA  C2

 X  Schenk, V, Dr,
professor

 Petrology  IfG at CAU Kiel  GA  C1,C2,
C3
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 X  Schmidt, M, Dr, junior
professor

 Geochemistry  IfG at CAU Kiel  GA  B1

 X  Schmidt, S, Dr, senior
scientist

 Geoinformatics  IfG at CAU Kiel  GA  A4

 X  Schmincke, HU, Dr,
professor

 Volcanology, petrology  GEOMAR  emer.  C3,C4

 X  Scholten, J, Dr, senior
scientist

 Geochemistry  IfG at CAU Kiel  GA  B1

 X  Schulz-Bull, D, Dr,
professor

 Chemical oceanography  IOW, Warnemünde  EP  B3

  Spieß, V, Dr, professor  High-resolution seismics  University of
Bremen

 EP  B2

  Strauch, W, Dr, senior
scientist

 Geophysics  INETER,
Nicaragua

 EP  C2,C3,
C4

 X  Suess, E, Dr, professor  Marine environmental
geology

 GEOMAR  GA  B4,Z

  Theilen, F, Dr, senior
scientist

 Geophysics  IfG at CAU Kiel  GA  A4

  Villinger, H, Dr,
professor

 Geophysics,
hydrothermalism

 University of
Bremen

 EP  A3

 X  Wallace, D, Dr,
professor

 Organic geochemistry  IfM Kiel  GA  B3

 X  Wallmann, K, Dr PD,
senior scientist

 Geochemistry, modelling  GEOMAR  GA  B1,C5,
Z

 X  Weinrebe, W, Dr,
senior scientist

 Geophysics, computing  GEOMAR  GA  A1,C5,
Z

 X  Werner, R, Dr, senior
scientist

 Geology  Tethys Consulting  EP  C2

  Wiedenbeck, M, Dr,
senior scientist

 SIMS analysis  GFZ Potsdam  EP  C2,C3

  Yamaguchi, Y, Dr,
professor

 Japan arc volatiles  Matsumoto Univ.,
Japan

 EP  C4
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 1.7 List of research projects in which SFB scientists cooperate, and which are funded
by other programs of the DFG or other funding agencies or for which proposals
have been submitted

 Research project  Name(s) of
participating

 scientist(s)

 Funding agency,
reference number

and dates

 Related
SFB

subprojects
SEDUCTION  SO-173/2  Weinrebe W,

Ramero CR
 BMBF
 2003-2005

 A1

Imaging West Mediterranean
basins

 Ranero, CR  DFG Ra 925/2-1,2-2
 2003-2005

 A1

SwathSeis  Ranero, CR  DFG Ra 925/3-1
 2003-2005

 A1

PREPARED (Application of
practical experience gained from
two recent large earthquakes in the
South Iceland seismic zone in the
context of earthquake prediction
research to develop technology for
improving preparedness and
mitigating risk)

 Goltz C, Stefansson
R, Gudmundsson A,
et al.

 EU
 2003-2005

 A2

 IHP-OBSIDIAN - Access to Large
Scale Facilities

 Flüh, E  EU, 2001-2004  A2

 Gershwin, Auswertung Meteor 47-
2

 Flüh E, Reston T,
Ranero C,
Grevemeyer I

 DFG Fl 147/16
 2001-2005

 A1,A2,A3

 ORION: Ocean Research by
Integrated Networks

 Flüh, E  EU, 2002-2005
 

 A2

 CRIMEA: Contributions of high-
intensity gas seeps in the Black
Sea to methane emissions to the
atmosphere

 Flüh E, Bialas J,
Rehder G, Linke P

 EU, 2003-2005
 

 A2, B2, B3

 MARGASH, Auswertung M52-1  Bialas J, Flüh E  DFG Bi 404/2
 2003-2005

 A2

 Porcupine basin, Meteor M61-2  Reston T, Flüh E  DFG Re 873/10-1
 2004

 A2,B2

 CHARISMA – Cape Verde
hotspot: a seismic refraction study
of isostasy and magmatic
underplating, Meteor M62-3

 Grevemeyer I, Flüh
E

 DFG Gr 1964/3-1
2004

 A2,A3

 TIPTEQ  (from The Incoming
Plate to mega-Thrust EarthQuake
processes)

 Ranero C, Flüh E,
Götze HJ,
Grevemeyer I,
Phipps-Morgan J,
Schmidt S

 BMBF (subm.)
 2004-2007

 A1,A2,A3,
A4, C5

 Seismo-Elektric  Rabbel, W  BGR, 2003-2004  A2
 Multisensoric  Rabbel, W  BMBF, 2001-2004  A2
 3D marine archeometry  Rabbel W, Wendt  BMBF, 2004-2007  A2
 Wateruse  Rabbel W, and 8

European partners
 EU, BMBF
 2001-2004

 A2
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 Sunda arc: high-risk volcanism and
its relation to regional stress field
at the active continental margin of
the Sunda arc

 Kopp H, Flüh E  BMBF (subm.)
 2004-2007

 A2,A3

 COIN  Grevemeyer I,
Villinger H

 DFG Gr 1964/2-1, 2-
2; 2002-2004

 A3

 MAMAST  Villinger H,
Grevemeyer I

 DFG Vi 133/7-1, 11-
1; 2002-2004

 A3

 PRITZBRA (SPP 1135)  Götze HJ, Schmidt
S

 DFG Go 380/23-1
 2003-2005

 A4,A2

 Deformation processes in the
Andes: Dynamics and rigidity

 Götze, HJ  DFG, SFB 267/F1
 2002-2004

 A4,A2

 Deformation processes in the
Andes: Interdisciplinary modelling

 Götze, HJ  DFG, SFB 267/F4
 2002-2004

 A4,A2

 Canodón Asfálto - Gravity
investigations in the back arc of
the Andes

 Götze, HJ  Wintershall
Argentina S.A. /
Repsol-YPF S.A.
Argentina
 2002-2004

 A4,A2

 CHICAGO (Chilean Coastal
Aerogravity Observations)

 Götze, HJ  GFZ, BMBF
 2002-2004

 A4,A2

 Comparative study of gravity
fields and geoids

 Schmidt, S  DAAD, VIGONI
 2003-2004

 A4

 Authigenic carbonates and CO3
sources in reservoir rocks of the
CO3 province in the Lower
Saxony Basin (SPP 1135)

 Botz R, Schmidt M,
Littke R

 DFG Bo 1028/12-1
 2002-2004

 B1

 Transition from continental to an
oceanic rift: geology and
biogeochemistry of the Northern
Red Sea

 Stoffers P, Schmidt
M, Botz R

 DFG (Euromargins)
 Sto 110/39
 2004-2005

 B1

 KOMEX II - subproject 5,
Geological, geochemical, and
biological investigation of cold
seeps in the Sea of Okhotsk

 Wallmann K,
Bohrmann G, Suess
E, Aloisi G

 BMBF
 2001-2004

 B1

 Porcupine basin imaging  Reston T, Kläschen
D, Ranero C

 DFG Re 873/8-2
 2003-2005

 B2, A1

 ASTERICS, Meteor M64-2 cruise  Reston T, Bialas J,
Grevemeyer I

 DFG Re 873/11-1
 2004

 B2, A3

 ASTERICS, Meteor M64-2
evaluation

 Reston T, Bialas J,
Grevemeyer I

 DFG Re 873/12-1
 2004-2005

 B2, A3

 ESONET  Linke, P  EU 2002-2004  B3
 HYDROMAR (M60-3)  Garbe-Schönberg, D  DFG, Ga 500/4-1

 2004-2005
 B4

 Hydrothermal fluids at MAR 15°N  Garbe-Schönberg, D  DFG, Ba 2289/1-1
 2003-2004

 B4

 Pressure-temperature-time paths of
Precambrian eclogites in Sambia
and Tansania

 Schenk, V  DFG Sche 265/10-3
 2004-2006

 C1
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 Metamorphism in Madagaskar  Schenk, V  DFG Sche 265/16-1,
17-1; 2004-2005

 C1

 UHP metamorphism at Labwor
Hills

 Schenk, V  DFG Sche 265/14-1
 2004-2005

 C1

 The magmatic complexes in
Southwest Costa Rica and Panama:
Connecting the younger Galapagos
hotspot track and the Caribbean
flood basalt province

 Hoernle K, v.d.
Bogaard P, Hauff F,
Werner R

 DFG Ho 1833/6
 2000-2003

 C2

 Magmatic and volcanic evolution
of the Desertas rift system
(Madeira archipelago) as an
example for the formation of
volcanic rift zones in the North
Atlantic

 Klügel A, Hoernle
K, v.d. Bogaard P

 DFG Ho 1833/8
 2001-2004

 C2

 Causes and consequences of
volcanism in the eastern North
Atlantic and western
Mediterranean

 Hoernle K, v.d.
Bogaard P, Klügel
A

 DFG Ho 1833/11
 SPP Meteor
Auswertung
 2002-2004

 C2

 Causes and Effects of Plume and
Rift-related Cretaceous and
Cenozoic Volcanism on Zealandia
(SO 168 ZEALANDIA)

 Hoernle K, v.d.
Bogaard P, Hauff F

 BMBF
 2002-2004

 C2

 Spreading of Galapagos plume
material in the equatorial East-
Pacific (PLUMEFLUX)

 Hoernle K, v.d.
Bogaard P, Hauff F

 BMBF
 submitted

 C2

 The Origin of Intraplate Volcanism
in New Zealand

 Hoernle K, Phipps-
Morgan J, v.d.
Bogaard P

 DFG Ho 1833/12
 submitted

 C2, C5

 U series study of MORB from
Gakkel Ridge, an isotopic study of
mid-ocean ridge basalts from the
Arctic Gakkel Ridge

 Haase, K  DFG Ha 2568/7-2
 2002-2004

 C3

 Plume-ridge interactions; noble
gases and volatiles in OIB and
plume-influenced MORB

 Haase K,
Niedermann S

 DFG Ha 2568/8-1
 2002-2004

 C3

 Mantle dynamics and magmatism
of an oceanic plateau: the Azores
hotspot

 Haase K, Mertz D  DFG Ha 2568/9-2
 2003-2005

 C3

 The magmatic and tectonic
evolution of the Eger Rift

 Haase K, Renno A  DFG Ha 2568/10-1
 2003-2004

 C3

 Generation and transport of
magma in the recent Cumbre Vieja
rift zone of La Palma (Canary
Islands)

 Klügel A, Hansteen
T, v.d. Bogaard P

 DFG Ha 2100/8-2
 2001-2004

 C3, C2

 The influence of environmental
factors on the composition of
statoliths in Sepia officinalis
(Cephalopoda: Sepioidea)

 Piatkowski U,
Hansteen T, Croot
PL

 DFG Ha 2100/9-1
 2003-2005

 C3
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 Rheology, transport mechanisms
and separation processes of
pyroclastic flows

 Freundt, A  DFG Fr 947/9-1
 2003-2005

 C4

 Timeslice Laacher See Tephra:
Volatile budget, evolution and
environmental impact of the
Laacher See volcano

 Schmincke, H-U  DFG Schm 250/58-6
 1993-2004

 C4

 Evolution of highly differentiated
zoned magma reservoirs on Gran
Canaria, Canary Islands

 Schmincke, H-U  DFG Schm 250/72-2
 1999-2004

 C4

 Internal and external forcing in
large volume
pyroclastic/hydroclastic flow
eruptions  analyzed in in two large
volume low aspect ratio
Quaternary ignimbrites in
Hokkaido (Japan)

 Schmincke, H-U  DFG Schm 250/80-1
 2002-2004
 (80-2 submitted)

 C4

 Continental splitting  Phipps Morgan, J  DFG Mo 961/4-1
 2002-2004

 C5

COSTMAR, M60-2  Phipps Morgan J,
Ranero CR,
Tilmann F

 DFG Mo 961/5-1
 2003-2004

 C5, A1
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 1.8 Committees and persons operating the SFB

 Those formally responsible for operating the SFB according to the charter (last modified June

12, 2002; see Chapter 5) are:

 

 The Member Assembly, and

 

 The Chair

 Prof. Dr. Erwin Suess

 A search committee has proposed Prof. Dr. Timothy Reston to succeed Prof. Suess

as chair upon his retirement. Appointment of Prof. Reston needs to be confirmed by

the Member Assembly scheduled for December 2003.

 

 The Executive Board

 Chair: Prof. Dr. Erwin Suess
 Vice-chair: PD Dr. Klaus Wallmann
 Vice-chair: Prof. Dr. Ernst Flüh
 Scientific secretary: PD Dr. Armin Freundt
 Board member: Prof. Dr. Wolfgang Rabbel
 Board member: Prof. Dr. Volker Schenk
 Board member: Dr. Steffen Kutterolf (Postdocs‘ representative)
 

 The Extended Executive Board

 This group comprises the executive board members and plus representatives elected

to complement the scientific expertise in such a way that each field of research is

adequately represented; these representatives are:

 Prof. Dr. Timothy Reston
 Prof. Dr. Hans-Ulrich Schmincke
 Dr. Cesar Ranero

 Dipl. Geol. Ulrike Schacht
 (PhD students‘ representative)

 

 Among defining the general scientific direction and overseeing progress towards the SFB-

concept, a major responsibilitiy of the executive board is to implement, facilitate and supervise

good scientific conduct according to the recommendations issued by the DFG (1998) and as

specified in the SFB-charter.


