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SIWDIES

USINGA

OF OFFSMIREPETROLHUMLEASES

CAR’IIXRWHICDATABASESYSTEM

b

John L. Sibcrt
Los Alamos Scientific Lahratory

Los A.lames, New Mexico 87%15

An innovative system combining techriiques of compter graphics
and dnta base management has been developed at the Los Alms Scientific
Laborntmy for the United States Geological SLUVey (USGS). The systan
is based on a CODASYL-typenetwork data base management system. An
interactive query language has been denmlopcd to allow standard data
base retrievals as well as cartographic display of retrieval results.
Map displays mcludc both real-time display on a CRT terminal (such as
a TektronLx 4014) and postprocessed full-color display nn comptor out-
wt aiicrofllm.

Since the system became operational early in 1978, it has been
used in a number of ongoing studios for both the USGSand the Department
of Energy (DOE]. The primary application to date has been verification
of the Lease, Production, and Revenue data (LPR) amassed by tho USGSas
part of its regulatory responsibility. Over 150 mlor-coded maps of off-
shore areas in the Gulf of Mexico hive been produced for comparison with
hand-drawn originals. This has proved to be m effectivo vcrivication
Procalurc, because differences between the maps are readily visible.
Other current applications include provision of both data and displays
for statistical studios of bidding behavior of oil companies for both
USGSand DuE projects.
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STUDIES W OFPS~RE PETROLEW LEASES USING A CARTOGRAPHICDATA BASE
SYSTR+

INTRODUCTIO~

Sinoe 1954 the US Government haa offered for lease over 3500 trauts

in the outer continental shelf (OCS) region. Some 83* of these offerings

are located in the Gulf of Hexim, making it by far the ❑ost significant

offshore petroleum region. As part of an ongoing research and

development program sponsored by the Conservation Division of the US

Geological Survey (USGS), the Los Alemos Scientific Laboratory has

responsibility foi* maintenance of a data base containing production,

revenue and bidding information for all offshore leases. The data base

currently oontaina information for all tracts offered for sale from 1954

thmu@ 1977s (Offshore traota am oomnmly referred to ae offshore oil

leases although strictly speaking “traot” refers to the physioal location

while a “leasew is a legal agreement, in this oaae between the government

end one or ❑ore oil Oompanieas to allw use of that physical location).

Data for the 1976 sales am ourrently being added to the data base.

In ●ddition to data items deserlbimg production, revenue, stc. the

data base also oontalns the legal description of the looation of each

traot. The balanoe of this paper desoribes an effort to verify these

deaoriptlm using a oartographio data base systeu.
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Fig. 1.

DATAVERIFICATIONPROCEDURE

During data compilation

Network Data Base Structure

a series of seven (f’our Louisiana, two Texas

and om HAFL4) maps, with traeti oolor ooded by ado data, wem produoed

by hand. In order to oompare the oontents of’ our data base with these

origlnala, w produoed a set of 143 OO1OP35 m SlidOb each portraying

omen sales for ● single ●ea with oolor ooding aeleoted to approximate

that of tlm origirnls. A oolor xerox oopy uas made of each elide to

facilitate comparison with the original mnually produoed maps.

Tlw xemx oopiea uere then ompwed to t!w originals and ovary

disorepanoy batueen tho two was reoorded. nn Pwalble the OCS number

(a oode aiquly identifying eaoh tract) was reoorded. IrI mm oases,

the O&3 numbsr -a not rooorded on the original and it was neoeaanry so

_2.



U6e block end area desi~ticne . Along with the identification code, a

brief daseriptim of tM nature of tM dlscrepanoy was recorded. For

●xample, if ● tmct appeared on the original but was missing frun the

●lide, it would be recorded as ‘EiSSi~ D.B.”. A sumary of the results

of this prooedure is given in Table 1.

As ~. be seen f mm Table 1, Louisiana has both the overwhelming

majority of offshore tracts and, not surprisingly, of ●pparent errors as

wll. In additicm, the pmportlon of tracts showing discrepancies Is

somewhat higher in Louisiana than in Texas. This may result from the

higher complexity of th older land survey system in Louisiana, as well

aa, the faot that Louisiana was involved in twice as many sales as Texas.

?!AFLA(an acronym for !Hssissippi, Alabama, Flor?.de, Louisiana) would

appear to have an even higher percentage of discrepancies, but, ten of

the thirteen turn out to have resulted from a single error in data

loading.

TABLEI. WCURR~CEOF DISCREPANCIESBETWEEN-UTSR GENERATED
ANDRANDDRAUNUAPS.

LOUISIANA MAPLA TOTAL

Traots 728 2054 93 2875

Di.norepamies 57 220 13 290

Poroentage 7.83 10071 13.98 10.09

Ar8aa z 43 13 83

Disompanoies 10 27 3 40

Peroen*e 37.04 62.79 23.08 48.19



TM naxt step was to aeareb tbe data baso for uoh of the 290 tracts

with diao~panoiea and try W dete-ne the souroe of tbe difference.

In some oases, swplementary maps ware produced during this procedure.

?Igure 2 ie an example of one of a series of suoh maps showing ail tracts

fhom ● giwn sale. These maps ware used to double check some corrections

which we- sent to us during our prmedure, as mll as, to see if

comparison uas truly facilitated by use of oolor. Although Ito rigorous

testing ma dom, It did a~ear ❑uch eaaier to deteet discrepancies using

tbe color ooded maps, rather than the black and white maps.

During our search of the data base, a number of causes were found

for the differences in the original and uomputer generated maps. These

are given in Table II along w~ch their approximate percentage of

occurrence. We found, as we expected, that most of the discrepancies

could aefely be attributed to oomon errors such aa keypunch and

recording errors. A few others were oaused by p?ogranming bu8s in the

data base loading programa, while, the remainder are to be referred back

to tbe orlghal data souroes for moonoiliation.

CONCLUSIONS

The uaefulneas of any data base is directly related to the

reliability of tbe data it oontaina. There ●re ● maber of methods both

mnua 1 and automat i u to mrlfy the ●ccuracy of data. The more

traditional methods, ●uob as oomparing liata of rnmbera or performing

obeoka on tbe topolo@oal consirntenoy of the data file, war. inadequate

in this inetanoe. The ●bilit y to perf om visual oompariaona of data

mapped frcm tbo data baee had two Primary ●dvantages. ?irat, the
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Fig. 2. Flap Prwduced by Cartographic Data Base System



TABLE11. REAS~S ?OR DI!?CR=ANCIES
-7ER Am ANDHANUALMAPS

category

1.

2.

3.

4.

5.

6.

7.

8.

Bad Link Between Data Itums*

Date Difference Betwen Maps

Erroneous Data Iwm”

Discrepancies in Rejection ●nd Reoffer Codes

Miming Data 1-0

%arbagedw Data ItemW

Bad ARE4Record-

Disagreement in Legal Description

● Probable Data Entry Error
SSpmbable ‘Bugw Data Base Build program

comparisons w ‘F done quickly. Less than one ❑an-week

necessary for the ●ctual c-pa--inn. (Of course other

procedure took c,~”: *-aE:’- lxer, but, that would have

mgardloas of bcs ~ + : r,- wlsa ua done. ) Second,

relatimly eaay to :: ‘ F, tit screpancies, the liklihood

Percentage

15

5

25

5

15

15

15

5

of effort was

parts of the

been the case

since it wa~

of some error

bei~ overlmked ie gr~k--J reduced. This is ❑ost important for data

which is to be mapped wt,en ● single error, that might have been

bamleasly suber#ed in the maaa of data in ● statistical analysis, may

abow up clearly.

TM combination of data base management and oartographio capabilities

Ma muoh wider ●pplicability then the data verification task <Sscribed

●bove . We bavo begun to uae the system in statiatioal studies of the



pmduuticm and mronue htm . Currently, w are also looking for further

●pplioationa of th ●yatam in order to loan what futurw enhancements

my be neoesaary. In the future, ulth nonstant adr”mes in oomputer

teohnolo~, and the theory of bcw to use it, systems such m ours will

hcome ●uch ■ore oomonplace, providing an Invaluble tool in management

of our natural resources.
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