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Wireline Geophysics

Geophysical wireline logs are undertaken to
determine:

• The hydrogeological units present

• The groundwater quality

• Bore construction & it’s condition

Wireline geophysics involves putting a probe
down a bore and recording data about the rock
characteristics, bore casing or water column as
the probe is lowered or pulled up at a steady
rate.

The advantage of wireline logging is that it
provides a continuous dataset for the entire
aquifer or lithological sequence, as opposed to a
core or grab sample, or a groundwater sample
generated after bore purging and equilibration of
part of the water column.

The Department of Water in Western Australia
requires geophysical logging using gamma and
resistivity logs for all groundwater monitoring
bores greater than 50m deep, and for those in
confined aquifers.

There are many different types of logs, used for
determination of various
aquifer and lithological
properties:

Calliper
A calliper is used to
measure the diameter of
the bore and any changes

with depth. This can be used in new bores to
identify washed out or caved in sections, or soft
and hard formations, and in old bores to
ascertain whether the diameter has changed. It
can also be used to locate the screened section
in the casing where bore logs are not available.

Spontaneous potential (SP)
Natural voltage changes between the formation
and a surface probe are logged and can be
used to detect lithological changes and
formation thicknesses, as well as to estimate
fluid resistivity of the formation water.

Gamma
Gamma probes detect
naturally occurring
radiation. Low gamma
radiation indicates rocks
such as sandstone or
limestone and high gamma
values indicate rocks rich in
radiogenic minerals such

as clay or shale.

Electrical resistivity
The resistance between a
down-hole electrode and a
surface electrode is
measure to determine the
changes in the electrical
resistance of the bore
water, surrounding
formations and pore fluids.

Low resistivity can indicate fine grained, low
porosity lithologies, and also can detect high
salinity groundwater.

Induction
The induction log measures conductivity via an
eddy current induced into the bore surrounds,
allowing measurement deeper into the formation.
This log is therefore most representative of true
formation resistivity, and its derived porosity, and
is not affected by drilling fluids.

Fluid logs
Logging tools for fluid parameters record direct
measurements from the bore water column. This
includes Flow logs, using an attached impellor,
Temperature logs, and Electrical Conductivity
logs.

Sonic
High frequency pulses are transmitted to record
seismic travel times within the formation. Sonic
velocity inversion enables detection of different
lithologies, and, most notably, varies strongly
with effective porosity of the formation.

HydroSolutions Pty Ltd
We are a specialist hydrogeological consultancy
providing expert services including investigation,
potable & process resource development & dewatering.
Our environmental capabilities include contaminated
site investigation, auditing, remediation & risk
assessment - qualitative/ quantitative, health, &
ecological. Visit us at: www.HydroSolutions.com.au
Broadband NetMeeting conferencing available
Skype: hydrosolutionspl

Log combinations are often required to correlate
and verify interpretations. Note that geophysics
provides only indirect measurements which
need to be corroborated if possible.
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