Melting of a deep subcontinental lithospheric
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East African Rift System (EAR)
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North Tanzanian Divergence zone (NTD)
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Active since 5.8 Ma
Mana et al. 2012
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NTD Samples Distribution
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Stages of Magmatic Activity

Material Failure Forecast Method Precursory phenomena = volcanic eruption
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New Chronologlcal Framework

[ Two pulses of enhanced magmatism

[ Two main volcanic lineages
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Synrift Major Elements Variation
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Trace Elements Variations

[ MgO > 6 wt%
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Hydrous Phases: Phlogopite vs Amphibole

Partitioning of large-ion
lithophile elements (LILE)

103 i ;*z-o—mmmxl
oo Piogopue 03
l"'. RI|,h|1|‘.j,N1-blll‘.l L Isl lélfntGld IIIII 1:-1N1 IE'._I hI . \
Ba U K Ce P Na BT Li Ho Er Lu Al F _ Phlogopite

LaTourette et al. 1995
02 F ?

01

Rb/Sr

e [ Amphibole J

0.0 | | I 1 1
0 20 40 &0 &0 100 120

Ba/Rb




Evidence for a Metasomatized Source
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Garnet + Amphibole as residual phases in the source

Hydrous phases = METASOMATIZED SUB-CONTINENTAL
LITHOSPHERIC MANTLE
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Partial Melting Model
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Partial Melting Model
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== Stage 1(59-2.9 Ma) Depth Of Melting
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Sr-Nd and Pb Isotopic Signature
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NHRL (Hart 1984); EACL (Bell & Simonetti 2010); C (Hanan & Graham 1996); Afar Plume (Furman et al. 2006) and ref. therein;
Kenya Plume (Aulbach et al. 2011); Kerimasi (Kalt et al. 1997); Oldoinyo Lengai (Bell & Simonetti 1996; Bell & Tilton 2001)



Two Proposed Tectonic Models
Stage 1 and 4 - Melting of Amphibole Rich Veins

Stage 2 and 3 - Contributions from hydrous veins was drowned out
by melting of a different source component
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West Turkana Basin

» unique intra-domal region

» evidence for the earliest
phases of both magmatism
and extension co-occur

» opportunity to track magma
evolution throughout the
history of the basin and
constrain plume-
lithosphere interactions

EAR map modified from Ebinger and Scholz, 2011




Preliminary data...

Tectonomagmatic evolution of the East African Rift System as documented in West Turkana Kenya
¢ Earch Observatary Sara Mana', (Merry) Yue Cai?, Catherine C. Beck?, Steven L. Goldstein? I

Eaf s FR T T ——— s —y
TUEARTE AR ML smana@salemstate edu e

Salem &

ETATE UNIVERSITY

L.mmn Doh

Hamilton

N N

BACKGROUND INFORMATION SAMPLES DISTRIBUTION GEOCHEMISTRY

A set of igneous samples were collected
with the aim to better constrain and explore
the tectonomagmatic development of the
Turkana Basin within the East African Rift
System (EARS). This study seeks to combine
new high-precision “Ar™*Ar dating analyses
with  whele rock geochemistry and
radiogenic isotope data.
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Rasaltic trachy-andesite to trachyte, phonalite : ] Sampled lavas show a wide range in chemical compaosition. Even thaugh

. fractional crystallization had an important role in the elemental chemistry,

s - crustal contamination is minimal even in the most fractionated samples,
Thus, combined trace element ratios and isotopic data can provide
Mg : important constraints on the nature of the source and the depth of melting.
H Trace elements variation are indicative of varying depth of melt separation of
. . a sub-continental lithospheric mantle
- containing variable amounts of amph S
Locherangan 17.5 £ 0.3 Ma [KAr] . -

Hasalts ul and garnet. Isotopic variations can be
modelled as mixing of two or more
i components consistent with partial
melting of SCLM.

The Turkana Basin is a unique intra-domal
region, where we see evidence that both
magmatism and extension occured during
the earliest phases of rifting (Morley et al,
1992; George et al, 1998). The onset of
magmatism during the Late Eocene in the
Turkana Basin shares the distinction of being
the earliest magmatism in the EARS,
together with the Amaro and Gamo tholeiitic
basalts in southern Ethiopia. Magmatism
continued in the Turkana Basin until modern
times providing the opportunity to track the
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history of the basin. Previous geochemical T Giveat ANZA rilk (BEICE. 1984) RELEVANCE - FUTURE WORK

studies in the Turkana Basin revealed a T Late cenoznic sedinsents (a) Eval the role of ism on rift inception and the breakage of the continent

sub-lithospheric mantle sources as well as a W Pliecene and Quatemary basales (b Link magmatic ages with basin development through time

plume component  with melting depths B Plosene ibyelies and mupeniie () Constrain plume dynamics and plume lithosphere interaction in west Turkana region

shallower than those recorded elsewhere B Miocene besalry (d) ﬁeﬁned geochronolegy of the West Turkana basin will allow better und ding of the res of
aleng the rift. However, no data exist from m Miocene alkaling complenes ital variables to climate change in the East Africa region

(Nephelinises, Phorises)

Matn Faults (&) Implications on human evelution studies during Miocene and Pliocene

West Turkana.
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