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I. Introduction

Often geophysical surveys leave out water covered areas due to inaccessibility, leading to a lack
of resolution in derived subsurface images and consequently leading to interpretation uncertainty.
For measurements on volcanic lakes a floating transient electromagnetic system (FloatTEM) was
developed. The FloatTEM system was successfully used to image the hydrothermal system and
CO, outgassing areas of the Furnas volcanic lake on the Azores islands down to 180 m depth

1, 3] Recent Audio-magnetotelluric (AMT) geophysical data revealed a conductor in 500m depth
which is assumed to be related to hot fluids near the boiling point [2]. However, as no data was
measured on the lake directly, the spatial dimension of the conductor (C2) is not known precisely.
Due to the latter and due to the limited depth resolution of the current FloatTEM system, we pro-
pose a modified TEM setup to image the Furnas volcanic system. The modified system combines
large fixed loop TEM and grounded dipole transmitter configurations with floating and anchored
receivers. Modeling studies show that the proposed configuration is capable of resolving the deep
conductor. The modified semi-floating TEM system is a novel approach to look “into the depth of
a volcano”.
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I11. Modified 3D-FloatT'EM System

Modified FloatTEM tube frame TEM-3 underwater - tripod
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IV. 3D-FloatTEM Modeling of Deep Conductor

1D modeling study with and without conductive layer (C2) at 500 m depth

* Induced Voltage for TxL at locations S1/S2 indicates strong target response; significantly above
the measured Furnas noise

* electric field target response is between 15% and 45% at late times
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3D modeling study with discontinuous conductor C2

e asymimetric response for transient times t > 1le-3 s; fields are significantly 3D affected

* relative difference to background response assuming a continuous C2 exceeds 10% for times t >
le-3 s for most Rx

e spatial geometry of the conductor at 500 m depth can be detected with the setup
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1D inversion of 3D affected data
e deep subsurface resistivity structure not reproduced for all locations S1, S2 and S3
— data can be fitted well with y < 1.5; depth of C2 overestimated; resistivity underestimated
3D inversion scheme required to reconstruct the subsurface appropriate
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V. Conclusion & Outlook

» Current FloatTEM can image the shallow Furnas hydrothermal system down to 200 m

* To Image the deep conductivity structure a novel 3D-FloatTEM system is proposed that
can investigate water covered areas/volcanic lakes down to more than ~500 m depth with
sufficient spatial resolution

* For the Furnas case a 3D interpretation of the data is required as seen in the modeling
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