
6E NORTHWXST SCIENCE

Reverse Versus Thrust Faults
By J. DONALD FORRESTER

University of fdaho, Moscoly. Ialaho
This note arises from a desire to ur- ignations have been made and defined.

gently caution against the ambiguous "Geology 
suffers accordingly, for loose

employment and false furterpretation of lang]lage is the expression of ioose
the word 'thrust" in the geometric de- thinhing anal leaves the reader in doubt
scdption and treatment of all high-angle as to the value oj the observations
reverse faults. The indiscriminate usage which it records," Willis.,
oI thrust" as a descriptive adiective, Members of the Geotogical Society of
'rl'ith no thought as to what the deform' America early realized the rmportance
ing stresses may have been, has crept of standardization of fault nomencla-
into geologic literature and into the ture. This Society, in an eflort to ov€r-
mental processes of numelous geolo' come ambiguity and inconsistency in
gists. tr'or example, in the well assem- the descriptive treatment of faults, ap_
bled and concisely written text 

'Geol- pointed a committee in 1908 to study
ogy, Prineiples and Processes" by Em' and formulate principles Ior the nomen-
mons, Thiel, Stauffer, and Allison, clature of Jaults. The repod of this
which was recently revised (1939), the committee, published in 1919, has be-
teran thrust and reverse are loosely come accepted as the authority of fault
used. Figure 388 (page 358) illustrates, terminology. Re.r-erse laults are thereih
in geometric description, a normal fault defined3 as fault structures, ,.Where 

the
as compared to a reverse fault struc- hanging wall has been raised relatively
ture, but the reverse fault has therc to the footwall,,' and further it is wr.it-
been unsuitably labeled "thrust". Again, ten,' 'We 

recommend that the terms
on page :t59, it is inferred, if not stated normal and reverse iaults as defined be
directly, that thrust and reverse have used purely 1or purposes of description
synonymous meanings. Many other ref- and not lor the purpose of indicating
erences of like nature can be cited, not extension or contraction, Iensron or
only from textbooks of geology, but also compression, vertical or hodzontal
lrom cuuent geologic journals and pe- forces." Thus it is apparent that the
riodicals. antonym of normal is reverse. certainlv

Willis, in defining the terms normal not "thrust", 
which by its connotation

Iault and reverse fault, writes as fol primarily suggests comptession. In fact,
lowsr' A fault which was the reverse this point is clearty stated by the Com-
oI normal \r'as a reverse fault. These mittee on Nomenclature where thev
old terms have outl ived their usefulness l ist,  as one ol their guidir jg princ_iples,.
and have gathered a number ol mis the desire ..to 

make the classilication
conceptions, but they are so lirmly fixed (of faults) geometric and descriptive,
in the nomenclature of geology that not genetic, il1 order that a fault ma]/
lhey must be contiDued in use, though be descr' ibed so far as i t  may have been
tve should try to avoid the false inter- observed without any inferences as to
pretations with lvhich they are too often the forces which produced it. For in,
itssociated." stance a so called ,,thrust 

fault,, mav
Regardless of whether high angte and sonetimes be formed without any com.

low-angle may constitute more suitable pfession, and a .,tension 
Jault', without

descriptive terms we are, as Wiliis be- any tensionj the terms ,.thrust,, 
and,

l ieves, probably obl iged to continue the "gravity, 
laults .  .  .  should only be

use of, the words normal and reverse in used after the forces $.hich produced
fault terminology. The fact that geology the lault are understood . . . a dynamic
is not an exact science should not pre- system of classification will be in order
clude the proper use of terms and de lvhen the dynamics of laults is better
script ions, especial iy when certain des- understood."
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Because horizontal movement can' un_

der certain concitions, give the appear-

ance of normal or reverse Iault ing. even

though there has been no vertical stress

component during displacement, Nevin.'

in defining a reverse lault, adds the
qualilying adverb that the hanging wall

has appa.rently moved up with respect

to the foot wau. Willis' also qualilies

normal and reverse fault terminology

by the word apPa.rent.
If we grant the premise. or at least

assume, that the dynamics ol laults are

better understood today than they were

in 1913, then still lulther evidence pre-

sents itself in support of the contention
that "thrust" should not be used in lieu

of. or. interchangeably with, the term
"reve!se." Studies ol the dynamic rela-

tions and the stresses involved in the

formation of numerous horst structures
indicate that, in many instances, these
block like forms have been produced

bt actual uplift of the block; that is' by

vertical uplifting stresses or central up

thrusf' adiustments ll the faults which

deltnit the horst are the normal type'

as is frequently the case, then the term
''thrust" can be used conveniently to

describe the manner of stress causlng

the resulting fault ridge even though

the adjacent faults are of normal type.

The particular shuctures should then

be properly called thrust" normal faults.

When the associated iaults ale reverse,

and the center portion has been proven

to be actively 
''up thrust", then the com'

ponent structures, which bound the

area, may be described as thrust reverse

faults.
If 

"thrust" has a place in geologic

terminology, that place is in the treat-

ment of stress relations or in the presen-

tation of dynamic principles. Webster'
defines the geologic use oI thrust as,
"a compressive tangential st less in fhe

earth's crust or the effect oI such a
stless; a thrust lauit. Although a
thrust fault is therein'o given as, 

'when

the angle between the horizontal and
the plane of a reverse lault is small the

Jlault is a thrust lault or an overthrust

fault , '  this employment of thrust fault
ia technically not proper even in the
geometric descdption of overthrust or
underthr'ust faults. The term overthrust
is recommended in l ieu of 

"th!ust" 
by

the Committee on Nomenclature" when
a reverse fault of low dip is being geo
metrically treated.
' To the casual reader the title of this
p i . pec  mLJ  have  appea red  qu i t e  n " i ve .
I{owever, the writer is convinced that
such a reaction, il experienced, waF not
directly induced by the title to the de'
gree that it was from the widespread
improper use of the term "thrust" fault.
The foregoing discussion may be sum-
marized as follows:

"Thrust" and "revefse" 
are not inter-

changeable in fault description.
The antonym of normal fault is re'

verse Iaul t .
Low anglp reveroe laLlts are either

overthrust or underthrust faults when
described geometlically.

"Thrust" 
should be used as an adjec-

tive to describe the flactLrre when tbe
strain can be determined to have re-
sulted through thlusl ing stresses.

The point may be raised that such a
terminology. is confusing and unneces-
scry. ln the writer 's opinion, i t  is cer-
tainly less confusing than the lax treat-
ment now prevalent and. in addit jon, j t
coincides with lhe requiI:ement some
authors' now lind for the use of ihe
terms "lhru<t" 

or "uplhrust 
.
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