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1.0 INTRODUCTION

Volcanic deformation evolves through a series of distinct stages during
continental rifting and is a key element in causing geohazards. Volcanic
eruptions are governed by the magmatic plumbing system of the
volcano which sets the stage, style, occurrences and the magnitude of
eruptive activity. An understanding of magma plumbing systems is vital
for effective volcanic monitoring and hazard mitigation.
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Figure TA. The TZVOLCANO permanent GNSS network. B. Ol Doinyo Lengai volcanic eruption
during the 2007-2008 explosive episode (from Kervyn et al., 2010).

-2°51'

Ol Doinyo Lengai (ODL) is the only active volcano worldwide known to
erupt low-temperature carbonatites. Between 2007 and 2010, the
volcano has had several explosions, and it erupted with ash falls and
lava flows (VEI 3) (Figure 1B) that caused damage to the nearby
communities. Its volcanic system in part is poorly understood due to
lack of precise surface deformation measurements.

The aim of this work is to investigate the magmatic system of ODL using
geodesy and numerical modeling to better understand the subsurface
plumbing system.
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Figure 2A. The continental East Africa Rift. B. A simplified section of the Natron Rift. Faults are
black lines with tick marks. The active Ol Doinyo Lengai, the two dormant volcanoes, Gelai and
Kerimasi (triangle in red), continuous GNSS stations (OLO1-OLO8) constituting the permanent
TZVOLCANO network (white circles) and GEL1-GEL4 are campaign sites

Ol Doinyo Lengai is a polygenetic stratovolcano within the Natron Rift,
along the southern Eastern Branch of the East African Rift System
(Figure 1A) characterized by the presence of the Natron rift adjacent to
the Victoria microplate and the Gelai fault to the east (Figure 1A, B). The
Natron rift extends eastward at ~3.8 mm/yr relative to the Nubian Plate
(Stamps et al., 2021).

2.1 Hypothesis

We hypothesis that the onset, size, duration and hazard of eruptions are
influenced by the volcanic system. To address the hypothesis, we
investigate the magma plumbing system of ODL using the inverse
USGS code dMODELS (Battaglia et al., 2013) to solve for different

magma sources embedded in a homogeneous and elastic half space.
We invert both GNSS data and InSAR data with dMODELS.

3.0 METHODS

3.3 Numerical Modeling with dMODELS
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5 RESULT DISCUSSION

Both GNSS and InSAR measurements are consistence depecting subsid-
ence at a low rate (-1 to -2 mm/yr) although OLO7 is uplifting.

GNSS inversions suggest a shallow deflating volcanic source at ~1.3 km

depth east of ODL (Figure 9).

InSAR alone quantifies a closing dike (~9 to 15 km depth, Figure 9) in a
similar location to the resolved by Biggs et al. (2013).

The dike suggests a deep magmatic source at ~15 km (Baer et al., 2008;
Calais et al., 2008; Biggs et al., 2013; Reiss et al., 2021).

Our conceptual model is shown in Figure 9.
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Figure 9. A conceptu-
al model geometry
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This work suggests a shallow and deep magma reservoir exists east of

ODL and that the 2007 dike is actively contracting.

The TZVOLCANO network quantifies the subsurface system, and can
track volcanic signatures during volcanic unrest periods.

This work suggests an offset magmatic plumbing system feeds ODL.
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