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1. Introduction

Sand is a major reservoir of fossil fuel resource including natural gas, oil, and methane hydrate.
Thus sand layers are generally focused as important targets for exploring those resources. Such
hydrocarbon resources have been exploring by reflection seismic surveys or electromagnetic
surveys though the methods for exploring them are still on the course of developing. In
comparison with remote sensing technology, coring is a method to measure thickness of sand
layers directly. This method, however, tends to underestimate thickness of unconsolidated sand
layers due to low recovery rate of them. Borehole logging technology, which employs various
sensors to measure physical properties of a borehole, can obtain continuous information along
downhole.

The purpose of this study is to establish a new method for discriminating between sand and mud
layers using data from natural gamma ray and electrical resistivity of Logging While Drilling
(LWD) tool. Concretely speaking, we observed core samples in detail and conducted layer-by-layer
correlation between core samples and logging data with accuracy of less than 1m. Formation
evaluation by logging data is very important because core recovery is generally low especially in
offshore drilling. We aim to contribute improvement of accuracy of reservoir assessment of fuel
resources such as methane hydrate, oil and natural gas by establishment of a detecting method for
sand layers. Moreover, reliable estimation of sand distribution is also important for evaluation of

underground methane amount strongly affected to green house effect.

2. Data acquisition
We selected one IODP drilling site located at the southern edge of the Kumano forearc basin for
our study because alternating layers of sand and mud are thick and less deformed. Our data are

logging data and coring samples derived from Expedition 314 and 315 conducted in 2007(Fig1).

3. Results and Discussion
1) Detailed core description based on the criteria used for the Interval 1 was applied to the Interval
3 and revealed existence of many relicts of sand layer (turbidite layer) that were not described

on the shipboard core description(Fig1).



2) Sand layers are generally characterized by low —_—

resistivity and low gamma ray. The causes are
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high porosity and low content of clay mineral

with potassium as high radioactive nuclide.
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Detailed correlation was conducted between core = - ~
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samples and logging data on the Interval 1

having almost 100% recovery. The result shows good correlations with accuracy higher than
1 meter. Correlation in the Interval 3 was conducted only in the cored section due to low core
recovery and reveals existences of sand-rich and mud-rich alternations.

3) A new method for discriminating between sand and Interval 3
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mud layers was established based on detailed

correlation between core samples and logging data.

On the other hand, existence of methane hydrate ('
was reported in this site (Kinoshita et al., 2009). In |~
general, methane hydrate layers exhibit high g
resistivity on logging (Goldberg et al., 2000). § /
Therefore, detections of sand layers are conducted

|~

only using natural gamma ray data. Distributions

of sand layers were estimated in the Interval 1 and
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show a good correlation between the total sand

mud thickness estimated by LWD—gamma ray (m)

thicknesses derived from the core sample and the e ——
But Hole No.4 No.6 is not 9.5 meter

logging data. We also recognized that resistivity o e e

and its borehole image were significant as Fig.2 mud thickness
supplemental information. estimated by
4) The new method for discriminating between sand and LWD-Gamma ray

mud layers was applied for the whole sequence
including the uncored interval (Interval 2) and the low recovery interval (Interval 3). The total
recovery length of mud coincides with the total thickness of mud layers estimated from logging
data even in the core recovery (37.6%) of the Interval 3(Fig2). It can be said that only muds
were successfully recovered and most sands were washed out. In this study, we attained
core-log integration based on natural gamma ray with supplemental usage of resistivity and
its borehole image. The new method enables us to estimate changes of sand supply to deepsea
and contributes to studies of eustatic sea-level changes and earthquake activities.
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