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1. Das Alter des GHS erstreckt sich von weniger als 1 Ma bis Gber 16 Ma.
2. Altersprogressive Trends lassen sich schwach in der Vulkanismusverteilung entlang der Cocos- und
Carnegie-Hotspotketten erkennen.
3. Mehrere, sich Gberlappende weitraumige magmatische Ereignisse trugen zur Bildung des Grof3teils des GHS
bei.
4. Diese weitrdumige Uberflutung der zugrundeliegenden altersprogressiven Trends entlang der Cocos- und
Carnegierlicken Iasst sich nicht mit Standard-Plume-Hotspot-Theorien erklaren.
5. Die Fille und Qualitdt der hier berichteten Altersdaten sollte, zusammen mit geochemischen und
geophysikalischen Daten anderer SO144-Projekte, wichtige neue Einblicke in die grundlegende
Mantelplumetheorie geben.
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The objective of the SO144/3 rock sampling cruise was a better understanding of the temporal-spatial
distribution and geochemical variability of the Galapagos Hotspot System (GHS), a region of widespread
midplate volcanism located offshore Central America. We report here 83 recently-determined high precision
“OArP°Ar ages for the SO144/3 samples. These numerous, high precision ages for strategically dredged GHS
rock samples — together with geochemical, magnetic and seismic profile information — are essential for
reconstructing the development of the widely dispersed GHS structures. Our key new age information will allow
us, in collaboration with our project partners, to map the physical and geochemical interaction between the
Galapagos plume and local spreading boundaries, reconstruct the absolute motion of the Nazca and Cocos
tectonic plates, and infer the long-term behavior of the Galapagos mantle plume. The most notable initial results
are:

1. The GHS ranges in age from less than 1 Ma to older than 16 Ma.
Age progressive trends can be detected faintly in the distribution of volcanism along the Cocos and Carnegie
hotspot trails.

3. Multiple, overlapping widescale magmatic events contributed to the creation of the bulk of the GHS.

4. This wide-scale swamping of underlying age-progressive trends along the Cocos and Carnegie ridges cannot
be explained by standard plume-hotspot theory.

5. The extent and quality of the age data reported here should, in combination with geochemical and
geophysical data from other SO144 projects, provide important new insights into fundamental mantle plume
theory.
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Schlufbericht

1. Aufgabenstellung

The ultimate objective of the SO144/3 rock sampling cruise was a better understanding
of the temporal-spatial distribution and geochemical variability of the Galapagos Hotspot
System (GHS), a region of widespread midplate volcanism located offshore Central
America. We report here 83 recently-determined high precision YA/ Ar ages for the
SO144/3 samples. These numerous, high precision ages for strategically dredged GHS
rock samples — together with geochemical, magnetic and seismic profile information — are
essential for reconstructing the development of the widely dispersed GHS structures.

Our key new age information will allow us, in collaboration with our project partners, to
map the physical and geochemical interaction between the Galapagos plume and local
spreading boundaries, reconstruct the absolute motion of the Nazca and Cocos tectonic

plates, and infer the long-term behavior of the Galapagos mantle plume.

2. Voraussetzungen

Sufficient rock samples were recovered from the GHS during the SO144/3 cruise.

3. Planung und Ablauf

The major objective of the SO 144-3 cruise was the systematic sampling of volcanic
rocks in the area between the Galdpagos Islands and Central-South America. This work
focused on the aseismic Cocos, Carnegie, Coiba and Malpelo Ridges, together with
associated seamounts. These ridges are generally considered to mark the trail of the
Galapagos hotspot. Most rock sampling took place on profiles that extended both along
and across the ridge axes and seamount chains, and both a dredge and TV-grab were used.
Altogether 96 dredge tracks and 15 TV-grabs were completed without any loss of
equipment. A total of 1225 rock samples from 87 stations were recovered, consisting of
lava (e.g., basalt, trachybasalt), subvolcanic and plutonic rocks (e.g., gabbro, peridotite),
volcaniclastic rocks (e.g., hyaloclastite, scoria, pumice) and sedimentary rocks (e.g., clay-,

silt- and limestone, conglomerate, turbidite).
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