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Fault. Zone along Northern 
Boundary of 'Vestern 
Snal,e River Plain, Idaho 

AbJIf({cl . G ravity, seismic, and geologic 
studies indi cate that at leas t 9000 ft of 
aggregate throw along a zone of north­
west-trending, high-angle faults has dis­
placed the western Snake River Plain 
downward relative to highlands on the 
north. At least 5000 ft of mO\'ement oc­
curred betwecn the C;1r\y and middle 
Pliocene . Progressively diminishing move­
ment since then amounts to 4000 ft. 

l"fo\"('m ent within a northwcst-trend­
ing zone o f high-angle faults, producing 
Ihe abrupt escarpment that rises along 
the northern boundary of the western 
Snake Ri\ 'er Plain in Idaho, was first 
recognized during reconnaissance sur­
veys 60 vears ago (1) but was disre­
ga rd ed in subsequent di scussions that 
attribut ed the Snake River Plain to 
dml'n\\'arping (2) . R ecently publi shed 
g ravitv and seism ic stildi es support the 
role of faulting as a cause of the escarp­
ment , and current geologic mapping by 
th e U .S. Geological Survey helps to date 
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the tim es of movement. The faul t zone 
aligns llIiddle Pliocene and younger 
rocks of till' SlIake River Plain against 
a variety of old er rocks in highlands to 
the norl h, in cillding granite of the Idaho 
batholith north of Mayfield a nd sili cic 
volcanics of ('a rly Pliocene age north of 
Ivfountain Home. 

The pertinent gravity m easuremen ts 
a re in a network of 800 loca tions that 
embraces southern Idaho and adjacent 
parts of neighboring sta tes. In this net­
work the g rea test change in gravity is 

. across the northern boundary of the 
Snake River Plain, amounting to a dif­
ference of 166 milligals between a high 
in the Snake River Plai n 10 mi south­
west of Ivfounlain I-lome and the low 
in the Idaho batholith (3). This differ­
ence in g ravi ty is opposite to that asso­
ciated with high-angle faults elsewhere 
in weste rn United States and indi cates 
that rocks · in the downthrown block of 
lhe Snake River Plain are heavy com­
pared with the Idaho batholith. From 
analysis of a 50-milligal residual anom ­
aly' associaled ,,·ith the steep gravity 
gradi ent near :Mountain Home, it is 
calcul ated that from 13,000 to 38,000 
ft of rocks about as dense as Columbia 
River basalt have been dropped down 
against the Idaho batholith (4), the 
thickness of the displaced rockS' depend­
ing on the densit)f contrast assul1led 
(0.3 alld 0.1 g/cm3 , respectively ). 

The crusta l break impli ed by lhe 
gravity measurements is possibly ex­
pressed by a linc of ear thquake epic,'n­
tel'S that extends diagonally from Puget 
Sound , across the Columbia River 
Plateau , a long the ' northern bOllndary 
of the ,,"eslern Snake Ri ver Plain, and 
thence across the plain to northern Utah 
(5). In Idaho, these earthquakes origi­
nate principally at average depths of 61 
and 38 km (38 and 24 II1i), the sha l­
lower earthquakes being nca r the base 
of the cm st (6) . The displacement ca l­
cul ated from the gravity m easurements 
therefore ranges from one-tenth to. one­
third of the local crustal thickness. 

Geologic evidence of intermitt ent 
crustal adjustment has been fou nd nca r 
K ing Hill along the zone of faulting in­
ferreel from the geophysica l observations, 
indi cating that rocks of ea rly Pliocene 
and younger age a re dropped downward 
toward the Snake River Plain in progres­
si\'ely dimini shing amou nts. Thus, the 
bounding ('sca rpnl ent is formed by a large 
di splacement of thc si li cic volcani cs of 
early Pliocene agc; basalt of middle Plio­
ccne age that overl aps these fault ed vol­
canics is ollse t a ksser amount; sed im en­
tary rocks of late Pliocene age overl ying 
the faulted basa lt arc somewhat olTset 
and di sa rrayed by faulting; deposits of 
('a rl y Pleistoc'ene age resting on the d is­
turbed late Pliocene rocks arc dropped 

down only a few hundred fee t; anu, 
finally, the d eposits of lIIiddl e 1'1('isto­
eenc a nd youngcr age an' fractmed, 
but not m easurably offse t, a long the 
fault zone. The d eta iled paleontologic 
evidence by which this rock sequence 
has been dated will be described else­
where, bu t the amounts of progressive 
cl"llstal displacement can be summarized 
briefly. 

The faulted silicic volcanics north of 
the fault zone are part of an eroded high­
land as much as 7500 ft above sea level, 
,,·hereas drilling in the Snake River 
Plain 15 mi south of the fault zone 
reached a depth of 1200 ft below sea 
lew' l without encountering these vol­
canics (7); this seemingly demonstrates 
a minimum displacelil ent of about 9000 
feet. The basalt of middle P lioccne age 
form s an upland 3800 ft above sea level 
north of the fault zone, but at King Hill, 
ncar th e soilthern margi n of the zone, 
drilling reached a depth o f . 1600 fce t 
above se'a level withou t penetrating this 
basalt (8); this suggesls .an offset of 
about 2200 fee t. Displacement of the 
sedimelltary rocks of uppcr Pliocene age 
is showll by exposures m a inly along the 
1Iorth ern margin of the fault zone, where 
one promi1lcnt fault offse ts these rocks 
GOO ft, but tilting, no doubt caused by 
concea led faults within the fault ZOIle, 
;\"("01l1lt s for all equal alllC11111t of adLii· 
tiOl'la l displacement, aggregating abollt 
1200 ft. The deposits o f early Plcisto· 
cene agl~ along the fault zo1l e arc stc'pped 
down by a serics o f fault s whosc COIn­

hi1l('r1 throw is about 600 ft. :\ s ·the sum 
o f all thc measurabl e displacements in 
rocks YOllnger than the silic ic volcanics 
(-1000 ft ) accounts for less th an half the 
minimum total dispiac('ment a long the 
fault zo1le (9000 ft ), m ost of the move­
ment lIIust have occurred before deposi. 
tion o f the middle Pliocene and younger 
rocks, but after eruption o f the early 
Plioce ll e silicic volcanics (9). 
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