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Log ASCII Standard (LAS) Files for Geophysical (Gamma
Ray) Wireline Well Logs and Their Application to Geologic
Cross Section C-C’ Through the Central Appalachian
Basin

By Michael H. Trippi and Robert D. Crangle, Jr.

Introduction

U.S. Geological Survey (USGS) regional geologic cross section C-C’ (Ryder and others, 2008)
displays key stratigraphic intervals in the central Appalachian basin (fig. 1). For this cross section,
strata were correlated by using descriptions of well cuttings and gamma ray well log traces. This report
summarizes the procedures used to convert gamma ray curves on paper well logs to the digital Log
ASCII (American Standard Code for Information Interchange) Standard (LAS) format using the third-
party software application Neuralog™. The procedures could be used with other geophysical wireline
logs also. The creation of digital LAS files from paper well logs by using Neuralog™ is very helpful,
especially when dealing with older logs with limited or nonexistent digital data.

The LAS files from the gamma ray logs of 11 wells used to construct cross section C-C’ are
included in this report. They may be downloaded from the index page as a single ZIP file.

Procedures Used to Create LAS Files

Paper well logs are first scanned and saved in a digital image file format such as Tagged Image
File Format (TIFF). The digital image files are then imported into Neuralog™ Inc. proprietary
software, and the gamma ray traces are digitized by using the Neuralog™ autovectorizing algorithm,
and the digitized curve values are saved in Log ASCII Standard (LAS) format (fig. 2). Manual edits
added by the user are frequently necessary to correct errors created during the autovectorization process
(figs. 3, 4, 5, and 6). The success of the autovectorizing program depends to a great extent on the quality
of the original paper well logs and the scanned images of those well logs. Even when the original logs
and scanned images are very good, the autovectorizing program may mistakenly follow one of the
horizontal or vertical grid lines instead of the gamma ray trace (figs. 3 and 4) or another nearby curve
(for example, neutron, caliper) instead of the gamma ray trace (figs. 5 and 6). For this reason, manual
corrections of the autovectorized curves by the user are essential to obtain an accurate digital image of
the curve. The x and y values of the digital version of the gamma ray curve (along with well
identification, location, depth, and other information in the header section) are then saved as an LAS
file, a simple text file that can be opened and edited in Microsoft Notepad™. The gamma ray curve
represented by the LAS file can be displayed by a number of LAS-reader applications such as
GeoGraphix PRIZM™ Microsoft Excel™, and GeoTools QuickSyn™.,



For this project, the list of x and y values in the LAS file (below the header section) was opened
in Microsoft Excel™ by using the Text Import Wizard, and the values were graphed on an x,y scatter
plot with depth values as the vertical axis and gamma ray values as the horizontal axis. The graph was
then saved as an Adobe PDF™ image, and the PDF™ file was opened in Adobe Illustrator™, copied,
and pasted into the cross section beside the well location (fig. 7). The height of the gamma ray curve
image was adjusted to match the vertical scale of the well in the cross section (the width of the image

was not adjusted).
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Figure 1.  Location map for regional geologic cross section C-C’ (red line). Well location numbers correspond to
well numbers in table 1.



~Version Information Block

VERS. 2.00. CWLSLOG ASCII STANDARD - VERSION 2.000000
WRAP. NO: One Line Per Depth Step
#
~Well Information Block
#MNEM.UNIT Data Information
Hemmeme e mmmmm e mmm e em e mem e mmm e e emaan
STRTFT 0.0000: START DEPTH
STOPFT 1281.5000: STOP DEPTH
STEPFT 0.3000: STEP

NULL. -999.2500: NULL VALUE
COMP. St. Joe Petroleum Corp.:  COMPANY
WELL. Richard T Asheroft #1:  WELL

FLD . Wildcat: FIELD

LOC. ;. LOCATION

TWP . Greene:  TOWNSHIP
LONG. -80.4341200000: LONGITUDE
LATI. 40.6015500000: LATITUDE
CNTY. Beaver: COUNTY

STAT. PA: STATE

CTRY. USA: COUNTRY
SRVC. Sand Surveys Corp.:  SERVICE COMPANY
DATE. 11/23/1975. DATE

API. 3700720060: API NUMBER
UWI . 3700720060: UWI NUMBER
SLAT. 40.601550:  Surface latitude
SLON. -80.434120:  surface longitude
TVD. NO: TVD flag

WSTA. LOC: Well status

#

~Curve Information Block
#MNEM.UNIT  API CODE  Curve Description

B

DEPTFT . Depth in Feet

GR .GAPI 3531001 01: GammaRay

#

~Parameter Information Block

H#MNEM.UNIT Value Description
Hemmmeeee O,

DATE. 11/23/1975: Date As Month-Day-Year
RUN. ONE: Run Number

PDAT. GL: Permanent Datum

EPD FT 1120.0000: Elevation Of Perm. Datum
LMF . KB: Log Measured From
FAPDFT 10.0000: Feet Above Perm. Datum
EKB FT 1130.0000: Elevation Of Kelly Bushing
EGL FT 1120.0000: Elevation Of Ground Level
™D FT 7590.0000: Total Depth

DD FT 1310.0000: Depth Driller

DL FT 1296.0000: Depth Logger

BLI FT 1290.0000: Bottom Log Interval

TLL FT 0.0000:  Top Log Interval

WSTA. LOC:

NEXTRUN :

DATE. 12/4/1975: Date As Month-Day-Year
RUN. TWO: Run Number

DD FT 7590.0000: Depth Driller

DL FT 7517.0000: Depth Logger

BLI FT 7512.0000: Bottom Log Interval

TLI FT 1280.0000: Top Log Interval
NEXTRUN :

DATE. 12/4/1975:  Date As Month-Day-Year
RUN . THREE: Run Number

DD FT 7590.0000: Depth Driller

DL FT 7517.0000: Depth Logger

BLI FT 5750.0000: Bottom Log Interval

TLI FT 1270.0000: Top Log Interval

Figure 2. (continued on next page; see caption at bottom of next page)



#
~Other Information Block
<DescLogPlotStart> NEURALOG PLOT DEFINITION
PLOTDEFVERSION: 3
LASFILE: C:'\nds'projects\ AppBasintlas\Final AshcroftGR0-1250
DEPTHSCALE: 239.999996
RESOLUTION: 200
DEPTHLABELFREQ: 100.000000
HEAVYGRIDFREQ: 100.000000
MEDIUMGRIDFREQ: 50.000000
LIGHTGRIDFREQ: 10.000000
#
# TRACK 1
#
STARTTRACK:
LEFTX: 0.500000 inch
RIGHTX: 3.000000 inch
SCALETYPE: Linear
NUMCHARTDIVISIONS: 10
CURVE: GR 0.000000 200.000000 (0,0,255)  Solid 2 Y
BACKUP: 0.000000 400.000000 (0,0,255)  Selid 2
ENDTRACK:
<DesclLogPlotEnd=>
~ADEPTH GR

4590.000 276.6

4590.5002872

4591.000 285.2

4591.500283.6

4592.000277.6

45925002695

4593.0002673

45935002555

4594.0002355

45945002184

4595.000 204.0

4595.500169.1

4596.000 1454

4596.500118.0

4597.000105.0

45975001197

4598.0001305

4598.5001675

4599.0001773

4599.500182.7

4600.000 188.6

4600.5001933

4601.000 198.7

4601.500202.8

4602.000 2058

4602.500219.2

4603.000239.7

4603.500 2608

4604.000 286.7

46045003018

4605.0003143

Figure 2. Example of an LAS file for gamma ray log data for Well No. 7 (Richard J. Ashcroft No. 1, Beaver
County, Pennsylvania) with selected data from a depth range of 4590 to 4605 feet. The header portion of the
file provides well identification, location, depth, and other information.
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Figure 3. Autovectorized trace of a gamma ray well log (yellow and dark-blue lines) superimposed on the
scanned image of the gamma ray well log trace (black lines). In this example, the Neuralog™ software has
mistakenly chosen a vertical grid line instead of the gamma ray trace (heavy “V” line to the left). Scanned
image from well No. 7 (Richard J. Ashcroft No. 1) from 4,573 to 4,614 feet.
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Figure 4. Manually corrected trace of a gamma ray well log (yellow lines) superimposed on the scanned image of
the gamma ray well log trace from figure 3 (black lines).
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Figure 5.  Autovectorized trace of a gamma ray well log (dark-blue and yellow lines) superimposed on the
scanned image of the gamma ray well log trace (black lines). In this example, the Neuralog™ software has
mistakenly chosen the neutron trace instead of the gamma ray trace (wavy black line to the left). Scanned
image from well No. 7 (Richard J. Ashcroft No. 1) from 4,931 to 5,082 feet.
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Figure 6.  Manually corrected trace of a gamma ray well log (dark-blue and yellow lines) superimposed on the
scanned image of the gamma ray well log from figure 5 (black lines).



LAS Files Available for Download

USGS geologic cross section C-C” includes 11 wells in the northern Appalachian basin
extending from Erie County, Ohio, in the west to Bedford County, Pennsylvania, in the east. These
wells penetrate strata from surface elevations to depths varying between 4,463 feet (3,621 feet below
sea level; well 1) and 21,460 feet (18,847 feet below sea level; well 9). The strata range in age from
Pennsylvanian (wells 5, 6, and 7) to Mesoproterozoic (wells 1, 2, and 3). Table 1 summarizes
information about the 11 wells and their drilling depths. The 20 LAS files named in table 1 are
available for download and use from the index page from this report.

Reference Cited

Ryder, R.T., Trippi, M.H., Swezey, C.S., Crangle, R.D., Jr., Hope, R.S., Rowan, E.L., and Lentz, E.E.
2008, A regional geologic cross section through the Appalachian basin from near the Findlay arch,
Erie County, north-central Ohio, to the Valley and Ridge province, Bedford County, south-central
Pennsylvania [abs.]: Final Program and Abstracts for the American Association of Petroleum
Geologists — Society of Petroleum Engineers Eastern Section Meeting [Pittsburgh, PA, 11-15 October
2008], P. 6.



Well No. 7

= 4580
z 4595
g 4600 —
& 4605 =
0 100 150 200 250 300 350 400
‘Gamma ray log response
American Petroleum Institute (API) units

Figure 7. Selected segment of geologic cross section C-C’ penetrated by well No. 7 (Richard J. Ashcroft No. 1)
(black vertical line with orange depth tick marks) showing the accompanying digitized gamma ray log of the
well (wavy red line) and the selected lithologic units. Depths (in thousands of feet) are identified on the well.
The area in the white box and the detailed chart to the left correspond to data listed in figure 2 and portions of
figures 3 and 4 between depths 4590 and 4605. Lithologic units and lines: dark gray, black shale; light gray,
shale; dark blue, limestone; wavy line, unconformity; subhorizontal black line on black shale at 5,000 feet, a
bedding-plane detachment fault.



Table 1.

basin from Erie County, Ohio, to Bedford County, Pennsylvania.

Twenty Log ASCII Standard (LAS) files for gamma ray logs of 11 wells used to construct geologic cross section C-C’ through the Appalachian

[Items used: No., number; API, American Petroleum Institute; TD, total depth; ASCII, American Standard Code for Information Interchange; latitude and longitude
values from state surveys]

Well Well name Location API No. Latitude | Longitude D Date(s) of log run(s) | LAS interval Horizontal LAS file names
No. | and operator (feet) (feet) scale range
and units
1 Krysik- Florence 34-043- 41.304302 | - 4,463 | 6/11/1966 0-4,460 0-200 API units | KrysikGR0-4460.las
Wakefield Township, Erie | 20011 82.350463
No.1; Sun Qil | County, Ohio;
Co. Kipton, Ohio,
7.5' quadrangle
2 A. & A. Born | Henrietta 34-093- 41.289298 | - 4,591 | 11/14/1960 0-4,581 0-21 BornGR0-4581.las
No.1; East Township, 20794 82.320852 microRoentgens
Ohio Gas Lorain County, per hour
Ohio; Kipton,
Ohio, 7.5
quadrangle
3 F.L. Smith Hinckley 34-103- 41.228910 | - 7,040 [ 11/5/1958 (Run 1); |0-3,556; 0-10 API units; | SmithGR0-3556.las
Estate No. 1- | Township, 21143 81.702700 11/28/1958 (Run 2); | 3,556-5,849; [ 0-7.5 API units; | SmithGR3556.5-
A; Wiser Oil | Medina County, 1/3/1959 (Run 3) 5,849-7,029 |0-10 APl units | 5849.las
Ohio; West SmithGR5849.5-
Richfield, Ohio, 7026.las
7.5’ quadrangle
4 B. Westfall Marlboro 34-151- 40.952470 | - 7,961 | 6/5/1965 0-7,965 0-200 API units | WestfallGR50-
No. 1-381,; Township, Stark | 21081 81.262630 7965.las
Belden & County, Ohio;
Blake Co. Ltd. | Hartville, Ohio,
Partnership 7.5’ quadrangle
No. 9
5 Frank Murray | Hanover 34-029- 40.785780 | - 10,242 | 7/28/1970 0-10,235 0-200 API units | MurrayGRO-
No. 3; Township, 20648 80.870420 10235.las
Management | Columbiana
Control Corp. | County, Ohio;
Lisbon, Ohio,
7.5’ quadrangle
6 S. Minesinger | Clay Township, |47-029- 40.539722 | - 10,387 | 4/23/1965 (Birdwell | 0-1,025; 0-30 API units; | MinesingerGRO-
No. 1; Hancock 00080 80.556114 Run 1); 1,027-5,714; | 0-150 API 1025.las;
Humble Qil County, West 5/23/1965 5,550- units; MinesingerGR1000-
Virginia; East (Schlumberger Run | 10,377 0-150 API units | 10414.las
Liverpool South, 1);
West Virginia, 8/10/1965




Pennsylvania,

(Schlumberger Run

and Ohio, 7.5 2)
quadrangle
7 Richard J. Greene 37-007- 40.601550 | - 7,590 [ 11/23/1975 (Run 1); [ 0-1,291; 0-200 API AshcroftGRO-
Ashcroft No. | Township, 20060 80.434120 12/4/1975 (Run 2); |1,280-7,512; | units; 1281.5.1as;
1; St. Joe Beaver County, 12/4/1975 (Run 3) | 1,270-5,750 |0-400 API AshcroftGR1282-
Petroleum Pennsylvania; units; 7504.las
Corp. Hookstown, 0-400 API units
Pennsylvania,
7.5’ quadrangle
8 E.C. Ricks Wharton 37-051- 39.843460 | - 12,041 9/22/1966 (Run 1); |0-9,330; 0-250 API RicksGR0-9300.las;
No. 1; Township, 20056 79.654270 3/27/1967 (Run 2) | 8,800- units; RicksGR9300-
William E. Fayette County, 12,033 0-500 API units | 11400.las;
Snee, et al. Pennsylvania; RicksGR11400-
Brownfield, 12040.las
Pennsylvania,
7.5’ quadrangle
9 Leonard Svetz | Middle Creek 37-111- 39.977764 | - 21,4601 11/1/1973 (Run 1); |0-1,450; 0-200 API SvetzGR75-
No. 1; Amoco | Township, 20045 79.333868 5/23/1974 (Run 1); |1,450-9,889; | units; 1449.5 las;
Producing Co. | Somerset 7/21/1974 (Run 2); |9,800- 0-200 API SvetzGR1450-
County, 8/21/1974 (Run 3); |11,910; units; 10249.5.las
Pennsylvania; 8/21/1974 (Run 1); |11,700- 0-200 API
Kingwood, 12/20/1974 (Run 2) |14,622; units;
Pennsylvania, 10,250- 0-200 API SvetzGR10250-
7.5’ quadrangle 15,792; units; 21350.1as
10,348- 0-200 API
21,333 units;
0-200 API units
10 [ Schellsburg Napier 37-009- 40.103520 | - 11,850 12/9/1964 (Run 1); |0-3,124; 0-150 API SchellsGRO-
No. 1; Kerr- | Township, 20034 78.616100 2/23/1965 (Run 2); |3,124-9,262; | units; 5550.las;
McGee Corp. | Bedford County, 3/24/1965 (Run 3) |9,262- 0-150 API SchellsGR5550-
Pennsylvania; 11,834 units; 11812.5.las
Bedford, 0-150 API units
Pennsylvania,
7.5’ quadrangle
11 | Fred Steele Shake Spring 37-009- 40.015830 | - 15,500 | 12/21/1984 (Run 1); | 150-3,935; | 0-200 API SteeleGR150-
No. 1; Township, 20060 78.422050 3/1/1985 (Run 2); | 3,936- units; 15425.las
Atlantic Bedford County, 3/7/1985 (Run 3); 10,860; 0-200 API
Richfield Co. | Pennsylvania; 5/4/1985 (Run 4) 10,800- units;
Everett West, 11,344; 0-200 API
Pennsylvania, 11,450- units;
7.5’ quadrangle 15,468 0-200 API units
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