





rentals are paid in order to
maintain the lease in effect
throughout the primary term
and are paid in lieu of royalty
payments. In the event that oil
or gas production is found,
the lease will remain in effect
so long as production contin-
ues, even beyond the primary
term of the lease.

5. A royalty clause, which indi-
cates the share of oil and gas
production that is reserved to
the mineral rights owner.
Royalty is usually indicated as
a fraction or percentage of the
oil or gas that is produced. It
may be any amount mutually
agreed to between the lessor
and the lessee but is usually
1/8 (12%%) of production. If a
larger share is to be reserved
to the lessor, it is usually
provided for with a separate
overriding royalty agreement
and only the 1/8 (12%%) is
stated on the lease. Royalty
may be received in kind, that
is, the lessor may take physi-
cal possession of the oil or
gas, but usually the oil or gas
is sold to a refiner and the
lessor receives payment for his
share.

EXPLORATION

Exploration for petroleum takes
many forms. It is the responsibility of
the petroleum geologist to search for,
analyze, and interpret the geological
clues that may indicate the presence of
the three necessary conditions for the
accumulation of petroleum. These con-
ditions include: 1) a source rock such
as shale that is rich in organic mate-
rial; 2) a reservoir rock such as
porous and permeable limestone, dolo-
mite, and sandstone; 3) a trapping
mechanism such as a structural or

stratigraphic trap. The petroleum
geologist is assisted in this work by
geophysicists, paleontologists, and
geochemists.

The surface of the earth may give
clues as to what may lie hidden below.
Rivers and streams eroding their way
across the landscape may expose layers
of sedimentary rock and give indica-
tions of geologic structures such as
anticlines and faults. The study of

river and stream drainage systems
from aerial or satellite photographs
may indicate patterns that are possibly
related to subsurface structures.
Geologic formations that are known to
underlie a portion of North Dakota may
be exposed on the surface in another
part of the state or in an adjacent
state. The study of these exposed
rocks may give the geologist infor-
mation about the characteristics of the
formation where it lies buried beneath
the surface (fig. 5).

The geologist will also search out
all of the available geological infor-
mation for the area in which he is
exploring. In North Dakota, a wealth
of geological information and data are
available at the office of the North
Dakota Geological Survey and the geol-
ogy library at the University of North
Dakota.

Geophysics

Geophysical surveys are a basic
exploration tooi. They include mag-
netic, gravity, and seismic surveys.

Magnetic surveys are conducted
with the use of a tool known as a
magnetometer. The magnetometer
measures the variations in the earth's
magnetic  field. Sedimentary rocks
generally have low magnetic properties
compared to igneous and metamorphic
rocks, which are more dense and con-
tain more iron. Generally the earth's
magnetic field is slightly stronger over
the top of an anticline or the raised
side of a fault because the more mag-
netic igneous and metamorphic rocks
are closer to the surface. Magnetic
surveys are conducted with small
portable instruments which may be
carried in light trucks on the surface
or aloft in airplanes (fig. 6).

Gravity surveys are conducted
with the use of a gravimeter. A gravi-
meter measures variations in the
earth's gravity which are caused by
differences in the density of various
types of rock. Sedimentary rocks are
generally less dense than igneous and
metamorphic rocks. Gravity is slightly
stronger over the top of an anticline
or on the raised side of a fault because
the denser igneous and metamorphic
rocks are closer to the surface (fig.
7).

Gravity and magnetic surveys have
similar applications even though they
are measuring different characteristics
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Figure 5. Geologic formations that underlie parts of North Dakota may be exposed at the surface elsewhere. Geolagists study
the rocks where they are exposed for information that may aid in the discovery of oil and gas in North Dakota.

of rocks. Both kinds of surveys gener-
ally cause little or no surface distur-
bance.

Seismic surveys, commonly known
as seismographing, are the most pop-
ular method of obtaining subsurface
structural information without the
drilling of deep and expensive wells.
Seismic surveys are conducted by
creating a shock wave at or near the
earth's surface and then recording the
velocity at which the shock wave
penetrates the layers of rock and is
reflected back to the surface. The
speed at which the wave travels
changes whenever it reaches a change
in rock characteristics such as when it
passes from a shale into a limestone.
The reflected signals or shock waves
are detected and measured at the
surface by seismometers, which have
been placed on the ground at specific
intervals. The seismometers are con-
nected to a recorder truck where the
reflected signal 1is recorded. The
recorded signal is known as a seismo-
gram (fig. 8).

Seismic shock waves travel through
different rock types at different velo-
cities. A seismic shock wave will travel
through limestone at a different velo-

city than it will travel through shale,
sandstone, or evaporite. By comparing
the seismogram with the known velocity
of a shock wave in various rock types,
the geophysicist can determine the
approximate depth of various formations
and the possibility of the existence of
subsurface structures, which may
contain petroleum.

A seismic shock wave may be gen-
erated in any of several ways (fig. 9).
The oldest method, and one that is
still widely used, is the detonation of
explosives. While both surface and
subsurface explosions have been used,
the most common practice is to detonate
the explosive charge at the bottom of a
hole which has been drilled for that
purpose. These holes, known as shot
holes, generally range from 25 feet to
200 feet in depth.

Other methods of generating a
seismic shock wave include thumpers,
vibrators, and surface explosions.
These methods generally result in little
surface disturbance.

The thumper method involves the
use of a heavy steel weight weighing
approximately 3 tons, which is trans-
ported by a special truck. The truck
is equipped with lifting equipment,
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Figure 6. Magnetic surveys are conducted to measure variations in the earth’s magnetic field. The magnetic field is stronger
where more magnetic rocks, such as granite, are closer to the surface, as is the case in the anticline illustrated above.
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Figure 7. Gravity surveys measure variations in the earth's gravity due to differences in the density of various types of rock.
Gravity is higher at the crest of the anticline because the denser granitic rock is closer to the surface.




GLOSSARY
A

abandon v: to cease producing oil and
gas from a well when it becomes
unprofitable. A wildcat well may
also be abandoned if it has been
proved unproductive.

acidize v: to treat oil bearing limestone
or dolomite with acid in order to
enlarge pore spaces and improve
permeability. Acid is injected
under pressure.

adjustable choke n: a special valve by
which the rate of flow from a well
may be regulated.

air drilling n: a method of rotary
drilling that uses air under pres-
sure to cool the bit and remove
cuttings from the bore hole.

American Petroleum Institute: founded
in 1920; a national trade organiza-

tion which maintains offices in
Washington, D.C. and Dallas,
Texas; the leading standardizing
organization for the petroleum
industry.

annular space (annulus) n: the space
surrounding a cylindrical object

within a cylinder such as tubing
inside of casing or casing inside of
a bore hole.

anticline n: an arched, inverted trough
configuration of folded and strati-
fied rock layers.

API: abbr. the American Petroleum
Institute.
B
back off v: to unscrew one threaded

section. of pipe from another.

back pressure n: the pressure re-
sulting from restriction of full
natural flow of oil or gas.

barrel n: a measure of volume for
petroleum products. One barrel is
the equivalent of 42 U.S. gallons.

bed n: a specific layer of earth or
rock in contrast to other layers of
material lying above or below it.

bit n: the cutting or boring element
used in drilling oil and gas wells.

blowout n: an uncontrolled flow of
gas, oil or other well fluids into
the atmosphere.

blowout preventer n: equipment in-
stalled at the surface on drilling
rigs to prevent the escape of
pressure from the well during
drilling or completion operations.
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bore hole n: the well bore; the hole
made by drilling or boring.

bottom-hole pressure n: the pressure
in a well measured at or near the
bottom of the hole.

or BS&W: abbr. basic sediment or
basic sediment and water; refers
to contaminants in produced crude
oil.

BS

C

cable tool n: a drilling method in
which the hole is drilled by drop-
ping a sharply pointed bit on the
bottom of the hole. The bit is
raised and dropped by means of a
cable attached to it.

cap rock n: impermeable rock over-
lying an oil or gas reservoir. It is
part of the trapping mechanism.

cased hole n: a well bore in which
casing has been inserted and
cemented.

casing n: steel pipe placed in a bore
hole to prevent the walls from
collapsing and to provide a means
of extracting oil and gas if the
well is productive.

casing head n: a heavy, flanged steel
fitting that connects to the first
string of casing and provides a
housing for the slips and packing
assemblies by which intermediate
strings of casings are suspended
and the annulus sealed off.

casinghead gas n: associated and
dissolved gas produced along with
crude oil.

casing pressure n: gas pressure built
up between the casing and tubing.

casing shoe n: a short, heavy, hollow
cylindrical steel section with a
rounded bottom, which is placed
on the end of the casing string to
facilitate the insertion of the
casing into the well bore.

catch samples v: to obtain cuttings
made by the drill bit. The cuttings
are obtained from the drilling fluid
as it emerges from the well bore.
The cuttings are examined by
geologists to determine the nature
of the rock being penetrated and
the possible presence of oil or
gas.

cellar n: a pit in the ground to pro-
vide additional space between the

well head and the rig floor to
accomodate the installation of
equipment such as blowout pre-
venters, etc.




cement casing v: to fill the annulus
between the casing and bore-hole
wall with cement to support the
casing and to prevent the migration
of fluid between permeable zones.

cementing n: the application of a liquid
slurry of cement and water at
various points between the casing
and the bore-hole wall.

choke n: a device inserted in a flow
line to regulate the rate of flow.

Christmas tree n: the control valves,
pressure gauges, - and chokes
assembled at the top of a well to
control the flow of oil and gas.

circulation n: the movement of drilling
fluid out of the mud pits, down
the drill stem, up the annulus,
and back to the mud pits.

condensate n: hydrocarbons which are
in the gaseous state under reser-
voir conditions but which become
liquid in passage up the hole or at
the surface.

conductor pipe n: a short string of
large diameter pipe or casing that
is used to keep the top of the
well bore open and to provide a
means of conducting the drilling
fluid to the mud pit from the
well bore.

connate water n: water that is inherent
to the producing formation; or
fossil sea water that was trapped
in the pore spaces of sediments
during their deposition.

core n: & cylindrical sample taken from
a formation for geological analysis
during the drilling of a well.

core analysis n: laboratory analysis of
a core sample to determine its
properties such as porosity, per-
meability, type of rock, fluid
content, and probable productivity.

core barrel n: a tubular device at-
tached to the bottom of the drill
pipe with a core bit on the end to
cut a caore sample.

crown block n: an assembly of sheaves
mounted on the top of the derrick

over which the drilling line is
reeved.
cuttings n: fragments of rock which

are dislodged by the drill bit and
returned to the surface by the
drilling fluid.

D

deadman n: a piece of wood or con-
crete which is buried and to which
a guy line is attached for bracing
a mast or tower.
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degasser n: the equipment that is used
to remove gas from the drilling
fluid.

density n: the weight of a substance
per unit volume.

derrick n: the large load-bearing
structure which rises above the
derrick floor on a drill rig, from
which the drill pipe is suspended.
The derrick is equipped with
sheaves and blocks on which the
drilling line is reeved.

desander n: a centrifuge used to
remove fine particles of sand from
the drilling fluid.

desilter n: a centrifuge device, much
like a desander, that is used to
remove silt-sized particles from the
drilling fluid.

development well n: a well drilled in
proven territory to complete a
desired pattern of production.

deviation n: the inclination of the
well bore from the vertical.

deviation survey n: an operation to
determine the angle of deviation
from the vertical.

diamond bit n: a steel bit that has a

surface of industrial diamonds. -

directional drilling n: the intentional
deviation of a well bore from the
vertical.

displacement fluid n: in oil-well ce-
menting, the fluid, usually drilling
mud or salt water, that is pumped
into the well after the cement to
force the cement out of the casing
and into the annulus.
drawworks n: the hoisting equipment
on a drilling rig. It is essentially
a large winch.
drill collar n: a heavy, thick walled
section of pipe that is used be-
tween the drill bit and the drill
pipe to put weight on the bit.
driller n: the employee directly in
charge of the rig and the drilling
crew during a shift or tour. He is
responsible for the drilling rig and
the downhole condition of the well.
drilling crew n: a driller, a derrick-
man, and two or more helpers who
operate a drilling rig for one tour
each day.
drilling fluid n: the circulating fluid
used in the drilling of oil and gas
wells. Its purpose is to cool and
lubricate the drill string and bit,
to return the cuttings to the
surface, and to confine formation
fluids to their respective horizons.
pipe n: the heavy, seamless
tubing used to rotate the bit and

drill



to circulate the drilling fluid.
stem n: the entire length of
tubular pipes composed of the
kelly, drill pipe, and drill collars.
string n: the column of drill
pipe, not including the drill collars
or the kelly.
DST: abbr. drill-stem
formation testing.)
disposal well n: a well through which
water (usually salt water) is
returned to subsurface formations.

dissolved gas n: natural gas which is
in solution with crude oil in the
reservoir.

dry hole n: an exploratory or develop-
ment well that contains insufficient
amounts of oil or gas to justify
completion as an oil or gas well.

drill

drill

test. (See

E-F

electric well log n: a record of certain
electrical characteristics of for-
mations penetrated by the bore
hole, made to identify the for-
mations, determine the porasity,
determine the nature and quantity
of the fluids that they may contain,
and their estimated depth.

fault n: a fracture in the subsurface
strata along which movement has
taken place.

field n: a geographical area in which a
number of oil or gas wells produce
from one or more oil pools.

fish n: an object left in the hole
during drilling operations. It must
be removed before drilling oper-
ations can be resumed.

fishing tool n: a tool designed to
recover equipment lost in the well.

fire wall n: a wall of earth built around
an oil tank or other surface equip-
ment to hold the oil if a leak
should occur.

float collar n: a device used 1n ce-
menting casing. It is attached to
several joints above the bottom of
the casing and prevents the entry
of drilling fluid into the casing as
it is inserted into the well bore,
allowing the casing to float during
its descent, thus decreasing the
load on the derrick.

flow by heads v:; a well that flows at
irregular intervals.

flowing wells n: wells that produce oil
or gas without artificial lift.

flow lines n: the surface pipes through
which oil or gas flow from well
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head to storage. )

fluid injection n: injection of liquid
into a reservoir to force oil toward
and into producing wells.

fluid level n: the distance between the
well head and the point to which
fluid rises in the well.

formation n: a bed or deposit composed
throughout of substantially the
same kinds of rock. Each formation
is given a name.

formation fracturing n: a method of
stimulating production of oil or gas
by fracturing the rock with a
combination of high pressure,
acidic fluid, and propping agents
such as sand and glass beads. The
purpose is to increase the perme-
ability of the producing formation.

formation pressure n: the pressure
exerted by fluids in a formation.

formation testing n: a method of deter-
mining the potential productivity of
a formation or portion of a for-
mation prior to installing casing in

the well. By means of drill pipe,
packers, and special valving
equipment, a sample of the for-

mation fluid can be recovered and
analyzed at the surface. Pressure
data is also acquired from the
formation.
G-H

gas cut mud n: drilling mud that has

formation gas entrained in it. The

gas must be removed prior to

returning the mud or drilling fluid

to the well bore.

lift n: a method of producing oil

by injecting gas into the casing

and allowing it to force the oil to

the surface through the tubing.

gas/oil ratio n: a measurement of the
amount of gas produced for a
specific quantity of oil. The mea-
surement is given in cubic feet per
barrel.

gravity - APl n: the specific gravity
or density of oil expressed in
terms of a scale developed by the
American Petroleum Institute. The
formula is: degrees gravity
APT = mmie ity - 131.5. The
lighter the oil, the higher the
gravity.

hydrocarbons n: organic compounds of
hydrogen and carbon, whose
densities, boiling points, and
freezing points increase as their

gas




molecular weights increase.
I-K

impermeable adj: preventing the pas-
sage of fluid. The absence of
connecting channels between pore
spaces in rock causes its imperme-
ability .

intermediate casing n: the string of
casing that is sometimes inserted
into the well bore after the surface
casing to prevent caving and
further hole problems as drilling
continues.

kelly n: the heavy steel member, four
or six-sided, suspended from the
swivel through the rotary table
and connected to the topmost joint
of the drill string; the kelly turns
the drili stem as the rotary table

turns.
kelly bushing n: a device fitted to the
rotary table through which the

kelly passes and by which the
turning motion of the rotary table
is transferred to the kelly.

L-M
LACT-acronym-"lease automatic cus-
tody transfer”: Automatic mea-
suring equipment that allows for
the transfer of oil or gas from

lease to pipeline without any man-
ual activity or witnessing.

location n: the place at which a well is
to be or has been drilled.

log n: a systematic recording of data,

as from a driller's log, electric
well log, radioactivity log, mud
log, etc.

make a connection v: to connect

another joint of drill pipe to the
drill string.

make a trip v: to withdraw all of the
drill pipe, drill collars, and drill
bit from the well bore and to in-
sert it back into the well bore
again. This is frequently done to
change drill bits.

marginal well n: a well whose produc-
tion is barely sufficient to pay its
operating costs.

miscible flood n: the injection of a
solvent that lowers the viscosity of
the crude oil in a formation which
is followed by a displacing fluid.

mouse hole n: an opening through the
rig floor, usually lined with pipe,
into which a length of drill pipe is
placed temporarily for later con-
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nection to the drill string.

mud n: the drilling fluid circulated
during drilling operations. It may
consist of water and native mud or

may contain many additives that
give the mud certain properties.
mud cake n: the sheath of mud solids
that forms on the wall of the
bore hole when the liquid from the
mud filters into the formation.

mud pit n: a reservoir or tank, usu-
ally made of steel, through which

the drilling fluid 1is circulated.
Additives are mixed with the mud
in the pit.

mud pump n: the pump which circu-
lates the drilling fluid throughout
the drilling system.

multiple compietion n: a well equipped
to produce oil and/or gas sepa-
rately from more than one reser-
vair.

N-O

natural gas n: a mixiure of hydro-
carbons and varying quantities of
nonhydrocarbons that exist either
in the gaseous state or in solution
with crude oil in natural under-
ground reservoirs.

natural gas liquids n: those portions
of reservoir gas which are lique-
fied at the surface in lease sepa-
rators, or gas processing plants.

offset well n: a well that is drilled
close by another producing well.
An offset well is usually only one
spacing unit away from a pro-
ducing well.

oil field n: the surface area overlying

an oil reservoir or reservoirs.

pool n: the accumulation of oil in

the pores of sedimentary rock that

yields petroleum on drilling.

open hole n: the uncased portion of a
well.

operator n: the person or company,
either proprietor or lessee, actually
operating an oil well or lease.

oil

P

pay zone n: the producing formation
or interval within a formation.

perforate v: to pierce the casing wall
and cement so as to enable the
formation fluids to enter the well
bore.

permeability n: a measure of the ease
with which fluids can flow through
porous rock.



petroleum n: oil or gas obtained from
the rocks of the earth.

plug and abandon (P&A) v: 1o place
cement plugs into a dry hole and
abandon it.

pore n: an opening or space within a
rock or mass of rock, usually small
and often filled with fluid.

porosity n: a state of voids or open
spaces existing in rock.

positive choke n: a choke in which the
orifice size must be changed to
change the rate of flow through
the choke.

potential test n: a test of the maximum
rate at which a well can produce
oil.

pressure gradient n: a scale of pres-
sure differences in which there is
a uniform wvariation of pressure
from point to point.

pressure maintenance n: repressuring
of an oil field to maintain pressure
or to slow the decline of reservoir
pressure as oil is produced.

R

radioactivity well logging n: the re-
cording of the natural or induced
radioactive characteristics of
subsurface formations.

hole n: a hole in the rig floor from
30 to 35 feet deep, lined with
casing that projects above the
floor. The kelly and swivel are
placed in the rat hole when hoist-
ing operations are in progress.
reserve pit n: a pit in which a supply

of drilling fluid is stored.

rat

rig n: the derrick, drawworks, and
other surface equipment of a
drilling unit.

rig down v: to dismantle a drilling
rig.

rig up v: to assemble a drilling rig.

roughneck n: a worker on a drilling
rig, a subordinate to the driller.

round trip n: to pull out and subse-
quently run back into the hole a
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string of drill pipe or tubing.

S-T

the well cuttings obtained
footage intervals

samples n:
at designated
during drilling.

seismograph n: a device that detects
vibrations in the earth, used in
prospecting for  probable  oil-
bearing structures.

shale shaker n: a device that sepa-
rates the coarser well cuttings
from the drilling fluid when it

returns to the surface.

spud in v: to commence drilling oper-
ations.

stripper n: a well that produces a
small quantity of oil, usually less
than ten barrels per day.

swab n: a device that is inserted into
the tubing and lifts oil as it is
pulled up.

swab v: to pull a swab through the
tubing in order to lift oil to the
surface.

trip n: (see round trip).

U-2

unitization n: a system of operating a
certain oil and condensate reser-
voir in order to conduct some form
of pressure maintenance, repres-
suring, waterflood, or other co-
operative form to increase ultimate
recovery.
bore n: a bore hole;
drilled by the bit.
completion n: the activities and
methods necessary to prepare a
well for the production of oil or
gas.
well head n: the equipment installed at
the surface of the well bore.

well the hole

well

wildcat n: a well drilled in an area
where no oil or gas production
exists.

WOC: abbr. waiting on cement.




