






DIGITAL LOG DATA

Log analysis calculations used to be done mostly with slide-rules and
charts (pre-1972),  then with calculators, and now increasingly with computers.
The digital data for computations are recorded by the logging truck and are
made available either directly or from the logging company computer processing
center. The data are stored either in binary format (LIS) on tapes, or in ASCII
format (LAS) usually on floppy discs. LAS (Log Ascii Standard) is the more
recent standard and was introduced by the Canadian Well Logging Society in the
late 1980’s.  LIS (Log Information Standard) tapes are often difficult to read, not
only because of their binary code, but the variability in formatting styles. LAS
files on floppy discs can be read by standard word-processing programs and LAS
is ideal for PCs. Both forms conventionally list data at a rate of two readings per
foot of hole for common log combinations which have vertical resolutions of 2 to
3 feet or greater. This frequency is fine enough to pick up the systematic features
of the log curves without wasteful oversampling, but not so coarse as to cause
“aliassing” problems.

Blue-line logs can also be digitized using relatively inexpensive hardware
and software, or through the service of a digitizing company. Digitized logs for
some areas are available for purchase over the Internet. In all cases, the most
popular data format is LAS.

The header information and initial curve data are shown overleaf  for a an
extension well in the Hugoton North field of Scott County, Kansas. The data
were read from an LAS file on the floppy disc pictured below, by a standard
word processing program on a PC.
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The file OCRK.LAS records logs from Lario Oil & Gas Whitebead #2-2
drilled in Garvin County, Oklahoma. The digitized interval on the file ranges
from 5950 - 6150 feet. The well produces oil from the Oil Creek Sandstone (6010 -
6115),  a Middle Ordovician formation. The Oil Creek Sandstone is a prolific oil
producer in parts of Oklahoma, while at other localities it is mined in quarries as
a source of sand for glass manufacture. The grains in this highly pure sandstone
are both well-sorted and very well-rounded.

The logs on OCRK.LAS can be read using a word-processor (such as WORD) or a
spreadsheet program (such as EXCEL).

A spreadsheet program can be used to plot the logs. See the gamma ray, neutron
and density porosity, and resistivity logs plotted for the interval from 5950 - 6150
feet depth by EXCEL.

Log analysis of the Oil Creek Sandstone section between depths of 6010 and 6115
feet depth. can be made on a spreadsheet using the deep induction for the
resistivity (Rt) and the porosity estimated by an average of the neutron and
density limestone-equivalent porosity readings for each depth increment.

Water saturations were computed for the zones, using an Oil Creek Sandstone
water resistivity at formation temperature of 0.03 ohm-m, in conjunction with the
Archie equation, using equation constants of: a=l, m=1.8, n=2.

The bulk volume water (BVW) of each zone is found by multiplying the
(fractional) porosity by the (fractional) water saturation: BVW = @SW
The BVW is the proportion of the rock that is estimated to be formation water.
Bulk volume hydrocarbon (BVH) is computed from BVH = @*(~-SW). Notice that
BVW + BVH = Q, , so that the bulk volumes subdivide the pore volume into
water and hydrocarbon. A log profile of @- BVW - BVH is a graphic illustration
of the reservoir structure created by the log analysis.








