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A traveler entering the State of Washington 
from the East crosses a flat-to-roll ing country
side of deep, fertile soil commonly sown with 
wheat. Continuing westward, he abruptly enters a 
deeply scarred land of bare black rock cut by 
labyrinthine canyons and channels, plunge pools 
and rock basins, cascade and cataract ledges, and 
displaying ragged buttes and cliffs, alcoves, i m 
mense gravel bars, and giant ripple marks. The 
traveler has reached the starkly scenic "Chan 
neled Scablands," and this dramatic change in the 
landscape may well cause him to wonder "what 
happened here?" The answer—the greatest f lood 
documented by man. 

This publication, summarizing the sequence of 
geologic events that culminated in the so-called 
"Spokane Flood," was prepared in response to a 
general interest in geology and a particular interest 
in the origin of the Scablands often expressed 
by those crossing the State of Washington. 

Fig. 1.-Soil-covered land sown with wheat is shown on the right; the Chan
neled Scablands is on the left. 
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Fig. 2.—Geographic setting of the Channeled Scablands,eastern Washington. 

Geologic Setting 
The name "Channeled Scablands" was first used in the early 

1920's by geologist J Harlen Bretz of the University of Chicago, who 
made a comprehensive study of the region and proposed the idea 
that the erosional features were the result of a gigantic f lood. Al
though Bretz' concept sparked a lively controversy, most geologists 
today agree that the Scablands were carved by a f lood of unprece
dented proportions that took place 18,000 to 20,000 years ago during 
the Great Ice Age. 

The Spokane Flood left its mark along a course of more than 
550 miles, extending from western Montana to the Pacific Ocean, 
but the most spectacular f lood features were carved into the black 
volcanic rock terrain in eastern Washington. This rock, the " f loor" 
of the Scablands, is basalt—a dense crystalline lava that covers more 
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Fig. 3—Vertical dikes of basalt cut
ting lava flows. These are the fis
sures now filled with solidified 
material that once served as con
duits through which molten rock 
reached the surface. 

than 100,000 square miles in 
parts of Washington, Oregon, 
and Idaho. The part of the lava 
field that underlies theScablands 
in eastern Washington is a saucer-
shaped area of about 15,000 
square miles almost completely 
surrounded by mountains and 
nearly encircled by three rivers 
—the Columbia, the Spokane, 
and the Snake (Fig. 2,page 3). 

Most of the lava erupted 
during the Miocene Epoch of the Tertiary Period—between 30 mi l 
l ion and 10 mil l ion years ago. At times, one f low fol lowed 
another at short intervals/ but at other times, tens of thousands 

Fig. 4.-Canyon cut into layers of basalt (each layer represents a separate flow). 
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Fig. 5.-Steptoe Butte. An island of older rock standing above the sea of 
basalt that surrounds it. In this area the basalt is covered by a "frosting" of 
loess. 

of years intervened between 
flows. Erupting from long wide 
fissures, the molten rock f lowed 
onto a hilly terrain of older rocks 
—an area that probably looked 
much like the present-day coun
try north of the lava field. The 
molten material crystallized in 
the fissures to form dikes. In 
places, erosion has exposed 
swarms of dikes that cut older 
rocks. These places are believed 
to be major sources of the lava. 

Early flows fil led the valleys 
and subsequent flows covered 
most of the high hills as layer 
upon layer of lava eventually 
formed a solid sea of basalt, in 
places more than 10,000 feet 
thick. Several individual flows, 
wi th thickness of more than 75 
feet, have been traced for more 

than 100 miles. 

Around the edges of the 
lava field a few hills poke up, 
island-like, through the basalt. 
One of the most prominent of 
these, Steptoe Butte, near Colfax, 
Washington, has given its name 
to all such features. Geologists 
call any island of older rock sur
rounded by lava a steptoe. 

Molten lava occupies a greater 
volume than solidified lava. As 
fresh lava slowly cools and crys
tallizes, a hexagonal pattern of 
shrinkage joints commonly de
velops at right angles to the cool
ing surface. These joints break 
up the lava into vertical columns 
of rock. Many of the basalt flows 
in eastern Washington display 
this feature called columnar 
jointing. 
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Fig. 6.-Columnar Basalt. Large regular columns exposed in a road cut near 
Spokane, Washington. 

Where basalt encroached 
upon a pond or lake, the quickly-
quenched lava formed rounded 
blobs called "p i l lows" instead of 
columnar joints. In the western 
part of the lava field, a f low of 
basalt engulfed a swamp forest 
but, because of the water, the 
molten rock formed pillows and 
did not completely consume the 
plants. Among the fossilized re
mains of these plants are logs of 
the famous Ginkgo tree, a 
species that has survived for 250 
mil l ion years. In 1934 an area of 
about 6,000 acres near the town 
of Vantage, Washington, where 
the vestiges of this ancient swamp 
are exposed, was set aside as the 
Ginkgo Petrified Forest State Park 
(Fig. 2, page 3). 

At a different time, but less 
than 50 miles northeast of the 
site of the swamp forest, another 
advancing lava f low encountered 
a shallow pond containing the 
floating body of a dead rhinoc
eros. Again, water prevented the 
molten rock from completely 
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Fig. 7.—Artist's concept of Diceratherium. 

Mold 



consuming the flesh; instead, pi l 
lows of lava enclosed the body 
forming a crude mold. In 1935, 
the site of the incident was 
discovered in the form of a 
cavity in a basalt cliff (Fig. 2, 
page 3) . The cavity contained 
several teeth and numerous 
pieces of fossilized bone. Studies 
of the shape of the cavity and 
the fossil remains showed the 
rhino to be one of an extinct 
species of Diceratherium. 

After the eruptions ended, 
the lava field was tilted as a unit 
to the southwest. Today the 
northeast rim of the saucer-like 
field is about 2,500 feet above 
sea level whereas its lowest 
point, near Pasco, Washington, is 
less than 400 feet above sea level. 
In addit ion to regional t i l t ing, the 
lava field was deformed in places 
to yield a series of fold ridges. 
Saddle Mountain, Frenchman 

Hills, and Horse Heaven Hills are 
examples. Several of these can 
be seen along the west side of 
the lava field between Wenat-
chee and Pasco (Fig. 2, 
page 3). Of particular interest 
is the Coulee Monocl ine, an 
asymmetric fold that trends 
across the north-central part of 
the lava field. The physical fea
tures of this monocline were to 
play an important role in deter
mining the nature of the ero-
sional features of Grand Coulee 
carved during the great f lood. 

Beginning some time after 
the f low of lava ended, a cover 
of windblown silt or loess began 
to accumulate over much of the 
lava field, eventually producing 
the fertile soils of the Palouse 
country of southeastern Wash
ington. The loess attained its 
maximum thickness in the Pull-
man-Colfax area where it is lo-

Fig. 8.-Cross-section showing the folded and broken lava flows in the Coulee 
Monocline. The steep face and broken rocks of the fold had an important 
bearing on the formation of Upper Grand Coulee during the Spokane Flood. 
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The Great Ice Age 

Although glaciation began throughout the northern hemisphere 
at least two mil l ion years ago, the important chapter in the glacial 
history of the Scablands began about 100,000 years ago. At that 
time glaciers were moving southward from great ice fields in south
ern British Columbia, fol lowing major south-trending valleys leading 
into the United States. From west to east the valleys are Okanogan, 
San Poil, Columbia, Colville, Pend Oreil le, and Priest River Valleys 
and the Purcell Trench, a great valley that in places contains the 
Kootenai River (F ig.10) . 

The Okanogan ice lobe encroached far out onto the lava field, 
and in so doing dammed the Columbia River. This diverted the 
stream from its course and forced it to f low southward along the 
Coulee Monocl ine. 

Fig.9—Palouse Hills. Rolling hills of w ind -b lown silt (loess) in the rich wheat 
country of eastern Washington. Fig. lO.-The advance of glacial ice and the corking of the Clark Fork River. 

cally as much as 200 feet thick 
and displays a distinctive rolling 
surface with steep north-facing 
slopes. 

The source of the silt was 
the western part of the lava field 
where temporary lakes had 
formed during the folding. Also 
incorporated in the Palouse soils 
is volcanic ash, derived from 
some of the western volcanoes 
scattered along the Cascade 
Mountains of Washington and 
Oregon. 

Thus, before the onset of 
the Great Flood, the geologic 
setting of the scabland region 
consisted of a thick, ti lted saucer 
of basalt, in places warped into 
ridges and completely overlain 
by a " f rost ing" of loess. How did 
the region look? If one were 
standing atop Steptoe Butte, the 
view in any direction would be 
p e a c e f u l r o l l i n g g rass land 
speckled with roaming herds of 
antelope, buffalo, and camel 
with the distant mountains of 
the Cascades and Rockies form
ing hazy blue backdrops to the 
West and East. This tranquil 
scene was the setting for a catas
trophe! 
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Farther east the Colville lobe reached the edge of the lava field 
and dammed the Spokane River, creating Glacial Lake Spokane 
whose surface reached an elevation of about 2,300 feet. 

The Purcell lobe scoured its way into a basin that now holds 
Pend Oreil le Lake, and from there moved southwestward across 
Rathdrum Prairie and Spokane Valley to a point very near the east
ern city limits of Spokane. 

Glacial debris was deposited along the edges of the Purcell 
lobe, forming lateral moraines and kame terraces. This debris 
dammed the mouths of side valleys along the glacier's path and 
created many lakes. Spirit Lake, Twin Lakes, and Newman Lake on 
the northwest side of the glacier near Spokane are remnants of 
larger lakes that existed while the ice occupied the main part of the 
valley. On the southeast, Hayden Lake, Coeur d'Alene Lake, and 
Liberty Lake are other examples of lakes formed when the stream 
valleys became partly or entirely blocked by dams of glacial debris. 

The largest lake that formed in the Pacific Northwest during the 
Great Ice Age was Glacial Lake Missoula, the lake that spawned the 
f lood (Fig.10, page9). 

Glacial Lake Missoula 

As the Purcell lobe moved southward within the Purcell Trench, 
glacial ice plugged the Clark Fork Valley like a giant cork, wi th the 
2,000-foot cliff at the extreme northern end of the Bitterroot 
Range serving as a buttress. The ice dammed the Clark 

Fig. 11.—Cliff buttress at northern end of Bitterroot Range and mouth 
of Clark Fork River. 
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Fig. 12.-Wave-cut shorelines of glacial Lake Missoula on Sentinel Mountain, 
Missoula, Montana. The lake once had a depth of 950 feet where the Uni
versity of Montana stadium now stands. 

Fork River near the point where 
it empties into Pend Oreil le Lake. 

The water that was im
pounded behind the dam fil led 
the tributary valleys for many 
miles to the east. At its highest 
level Glacial Lake Missoula cov
ered an area of about 3,000 
square miles and contained an 
estimated 500 cubic miles of 
water—half the volume of pres
ent day Lake Michigan. Its sur
face stood at 4,150 feet above 
sea level, giving the lake a depth 
of nearly 2,000 feet at the ice 
dam (more than twice the depth 
of Lake Superior). Traces of an
cient shore lines in western Mon
tana indicate that the lake was 
about 950 feet deep at present-
day Missoula, 260 feet deep at 
Darby, and more than 1,100 feet 
deep at the south end of Flat
head Lake. The glacial lake's east
ern shore was some place east of 
Drummond. The Drummond area 
itself was beneath nearly 200 feet 

of water. 
The shorelines of Glacial 

Lake Missoula are still visible in 
several places and are especially 
well shown at Missoula. 

The wave-cut shorelines are 
faint and delicate, suggesting that 
no one stand of the lake was of 
long duration. The close spacing 
of the shorelines may indicate 
successive water levels as the 
lake gradually fi l led. 

While ice plugged the mouth 
of the Clark Fork River at the 
Idaho-Montana border, other 
glaciers contributed meltwater to 
the growing lake. A large lobe of 
ice from Canada reached the 
south end of present-day Flat
head Lake, and at this point its 
rate of melting was greater than 
its rate of advance. Its terminus 
became part of the north shore 
of Glacial Lake Missoula, and its 
meltwater poured in the lake. A l 
pine glaciers in the Bitterroot 
Range added their meltwater, 
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and summer rains and snowmelt 
also helped to raise the level of 
the lake. 

Eventually, the lake level 
reached the lip of the ice dam 
and began to overflow. One can 
only guess at the details from this 
point until the dam was breached 
completely, but some aspects of 
the event can be surmised. The 
overflowing stream must have 
cut deeply into the ice. As the 
outlet was quickly lowered, the 
water roared through the breach, 
probably widening the channel 
very rapidly by undercutting the 
sides until the dam collapsed. No 
doubt huge icebergs were fer
ried away by the stream. With in 
a very short time—perhaps no 
more than a day or two—the ice 
dam was destroyed and the con
tents of the lake were released. 

The Spokane Flood 

When the ice dam at the 
mouth of the Clark Fork River 
failed, the lake drained at a rate 
unmatched by any f lood known, 
and the water had only one place 
to go—south and southwest-
ward across Rathdrum Prairie 
and down the Spokane Valley 
(Fig. 13) which by this time 
was probably ice free. As 
the lake basin drained, the 
water had to pass through nar
row parts of the Clark Fork Can
yon where current velocities are 
calculated to have reached 45 
miles per hour. The maximum 
rate of f low is estimated to have 
been 9V2 cubic miles per hour— 
a rate of 386 mil l ion cubic feet 
per second, or about 10 times 
the combined f low of all the 
rivers of the wor ld. For compari
son, the rate of f low of the 
world's largest river, the Amazon, 
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Fig. 13.- The Channeled Scablands. 
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is 6 mil l ion cubic feet per sec
ond, and the Columbia averages 
about 255 thousand cubic feet 
per second. 

From fragmentary evidence 
it appears that the Purcell lobe 
advanced and blocked the Clark 
Fork River and impounded water 
at least four times, perhaps as 
many as seven times. The largest 
lake, however, was formed about 
18,000-20,000 years ago, and its 
draining produced the last great 
f lood. The enormous volume of 
water and the violent currents of 
this f lood modif ied or destroyed 
much of the evidence of earlier 
floods. 

As the vast basin of Lake 
Missoula drained, local deposits 
were formed that bear striking 
testimony to the power of the 
moving water. Perhaps the most 
dramatic of these are the "giant 
ripple marks" that formed in 
many places. These gravel ridges 
are plainly visible on aerial pho
tographs, but went unnoticed for 
many years simply because their 
immense size makes their pat
tern and symmetry almost indis
tinguishable from the ground. A 
series of these ripple marks is 
particularly well displayed on the 
south side of Markle Pass, less 
14 

than a mile east of State High
way 28 between Perma and 
Camas Hot Springs. 

Water poured across the 
ridge from the broad valley north 
of the pass in a cascade at least 
800 feet deep, scoured the rocks 
at the ridge crest, and plucked 
away at the bedrock to form the 
two basins that now contain the 
Schmitz Lakes. South of the pass 
the currents deposited ridge 
after ridge of coarse gravel in 
great sweeping curves. These 
ridges are typical ripple marks in 
every respect except their great 
size. Covering an area of more 
than 6 square miles, they meas
ure from 20 to 30 feet high and 
from 200 to 300 feet apart. Some 
of the individual ridges are 
nearly 2 miles long. 

The powerful, turbulent cur
rents of the f lood moved mate
rial of all sizes including huge 
boulders. One characteristic of 
the f lood boulders is the pres
ence of percussion marks—chips 
and nicks made as the boulders 
coll ided with one another while 
suspended in the f lood. Sedi-



merits ranging in size from clay 
particles to boulders were heaped 
together where the currents 
dropped them to form deposits 
of chaotic debris. 

The water that poured out 
of the mouth of the Clark Fork 
Valley swept through Pend 
Oreil le Lake, spread across Rath-
drum Prairie, and roared down 
Spokane Valley. An arm of the 
f lood surged up Coeur d'Alene 
Lake and spilled across the divide 
between Lake Creek and Rock 
Creek, but most of the water 
f lowed down Spokane Valley to 
the north rim of the lava field. 

Fig. 14.-Giant ripple marks. Long 
gravel ridges formed by the power
ful currents that flowed across 
Markle Pass, near Camas Hot 
Springs, Montana. The view is to
ward the northwest. 

Fig. 15.-Deposit of flood debris ex
posed in a quarry near Coeur 
d'Alene, Idaho. 
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The Carving of the Scablands 

As noted earlier the lava field is shaped somewhat like a giant 
saucer, tilted to the southwest. Slopes (gradients) down the tilted 
field are as much as 25 to 35 feet per mile (for comparison, the 
Spokane River between Coeur d'Alene and Spokane has an average 
gradient of only 9 feet per mile). When the f lood reached the lava 
field and started down this sloping surface, the enormous volume, 
velocity, and turbulence of the water provided the erosional energy 
required to sweep away the loess and expose the jointed basalt 
underneath. The currents were so turbulent and so powerful that 
they were able to pluck out and transport blocks of basalt, some 
measuring more than thirty feet across. Deep canyons were eroded 
into the basalt and, where cascades developed, plunge pools and 
cataracts formed. Some of these depressions are more than 200 feet 
deep. Many of the lake basins in the northeastern part of the area 
were formed in this manner. In other places, great amounts of 
stream-borne rock debris were dumped to form immense gravel 
bars and deltas. 

Three giant rivers raced across the lava field (Fig. 13, 
page 12) . The easternmost stream, 20 miles wide in places and 
locally 600 feet deep, carved the widest channel, the Cheney-Palouse 
Tract. A middle river carved the Crab Creek Channel and its tr ibu
taries, a tract about 14 miles wide crossed near its head by U. S. 
Highway 2 between Davenport and Creston. The third and western
most river, which may have carried the greatest volume of water, 
carved Grand Coulee. 

Fig. 16.-Sprague Channels, part of the Cheney-Palouse Tract. 
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These three major torrents, together wi th dozens of smaller 
streams, f lowed simultaneously, and at times criss-crossed their 
channels until the 500 cubic miles of water stored in Glacial Lake 
Missoula had drained away. 

At Sprague, in part of the Cheney-Palouse Tract, f lood waters 
swirled along a channel eight miles wide and more than 200 feet 
deep? Here it stripped away 100 to 150 feet of Palouse soil and 
parts of jointed lava flows, leaving a wi ld rough wasteland in its 
wake. This jumble of mesas and depressions is so irregular that an 
area of more than 70 square miles contains no throughgoing streams. 

The sides of the scabland channels in the eastern part of the 
lava field are marked in many places by steep slopes cut in the 
Palouse soil revealing in spectacular fashion the depth of the soil. 
South of Ewan, Washington, for example, eroded scarps are nearly 
200 feet high. 

Fig. 17.—Palouse " is land"—an erosion remnant of Palouse soil, along Inter
state Highway 90 about 5 miles north of Sprague. 

The largest of the scabland channels is Grand Coulee, a two-
stage canyon 50 miles long and as much as 900 feet deep. Its ances
tral channel was cut by the Columbia River when it was forced to 
f low across the lava field by the Okanogan ice lobe. When f lood 
waters cascaded down the steep southeast-facing slope of the mon
ocline, this fold was eroded upstream across the zone of broken 
rocks and into the higher, flat-lying basalt, forming a typical recessional 
gorge nowcalled Upper Grand Coulee (Fig.18). Erosion and cataract 
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Fig. 18.-Upper Grand Coulee, looking south. Steamboat Rock is a lava rem
nant that forms the flat-topped island-like mesa in the Coulee. In front of it 
are exposures of granite that form the floor of the upper end of the Coulee. 

retreat continued in Upper Grand 
Coulee until the basalt flows at 
the head of the Coulee were 
completely removed. This ex
posed the granitic rocks that 
form the Coulee floor and the 
foundations for Coulee Dam to
day. The granite is tough and 
hard, but most importantly, it is 
not jointed like the basalt, and 
therefore could not be plucked 
and removed by the f lood. But 
erosion did lower the divide be
tween the Columbia and the 
Coulee to a point where the falls 
essentially destroyed itself. 

Lower Grand Coulee, cut 
along the foot of the monocline, 
also developed a series of falls 
and plunge pools as erosion pro
gressed upstream. Dry Falls, a 
350-foot high, 3-mile-wide group 
of scalloped cliffs shows today 
the position of the falls at the 
end of the f lood. 
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Fig. 19.-Cross section illustrating 
formation of falls, under-cutting, 
plunge pool and cataract retreat. 
Upper Grand Coulee was eroded 
by the process of cataract retreat. 
Water in the plunge pool at the 
base of the falls undercuts the rock 
on the upstream side, causing the 
lip of the falls to collapse and form
ing a new lip farther upstream. 



South of Grand Coulee the water from the Coulee channel was 
joined by the great river that boiled down Crab Creek. Together 
they surged into Quincy Basin, spread, slowed, and dumped a great 
blanket of boulders, sand, and gravel—material mostly derived from 
flood erosion upstream. This f lood debris now covers an area of 
about 500 square miles to a depth of at least 125 feet. As Quincy 
Basin f i l led, some of the water overflowed through two large cata-

Fig. 20.—Aerial view of Dry Falls. 
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racts into the Columbia River Valley at the Potholes and Frenchman 
Springs dischargeways (Fig. 13, page 12). But most of the 
water escaped to the south around the east end of Frenchman Hills. 

At the east end of Frenchman Hills the f lood crossed a 50 square 
mile area covered by a layer of weak sedimentary rocks called the 
Ringold Formation which was deposited during early Pleistocene 
time (2 to 3 mil l ion years ago). This part of the Scablands, called the 
Drumheller Channels, is perhaps the most spectacularly erod
ed area of its size in the region (Fig. 13, page 12). The 
erosional features can be seen especially well from the road built 
on the crest of O'Sullivan Dam, along the north edge of the Channels 
(Wash. State Highway 11G). South of the dam is a wi ld jumble of 
cliffs, depressions, ponds, and remnants of lava flows. This channel 
area has a local relief of 150-200 feet. 

South of Frenchman Hills another branch of the f lood f lowed 
eastward in Lower Crab Creek Valley along Saddle Mountain, and 

near here this branch was joined by more f lood waters from Wash-
tucna and Lind Coulees. These surging torrents cut the Othello 
Channels at the east end of Saddle Mountain (Fig. 13, 
page 12). 

Like roads to Rome, all of the scabland rivers led to Pasco Basin, 
a down-warped area of more than 500 square miles at the southwest 
corner of the lava field. The southwestern edge of Pasco Basin is 
marked by the Horse Heaven Hills, which was an effective barrier 
to the escape of water except for a single outlet—Wallula Gap. Be
cause all f lood waters from the lava field had to pass through this 
narrow squeezeway, a huge lake formed in Pasco Basin and extended 
more than 100 miles upstream in the valley of the Snake River. At 
the junction of the Snake and Clearwater Rivers at Lewiston, 
Idaho, this impounded water was almost 600 feet deep (Fig. 13, 
page12). 

Leaving the Gap the f lood waters f lowed westward through 
the Columbia River Gorge and on past the Cascade Mountains 

to the Portland, Oregon area. 
There the great stream created a 
large delta and continued on up 
the Willamette Valley to form a 
short-lived lake nearly 400 feet 
deep. As this lake gradually re
ceded, huge icebergs loaded 
wi th rock debris were stranded 
along its shoreline. When the ice 
melted, the debris, containing 
boulders as much as seven feet 
across, was left behind as mute 
evidence of the immense size 
and power of the f lood. 

Fig. 21.-Drumheller Chan
nels, viewed southward from 
the crest of O'Sullivan Dam. 
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Fig. 22.—Wallula Gap, looking northeast (upstream) to the valley 

cut through Horse Heaven Hills by the Columbia River. When 
the f lood occurred,water f i l led this gapto the top and over f lowed 
the basalt surface on both sides. 

Did early man witness the fearful destruction of the land by the 
raging torrent? No one knows for sure, because the earliest known 
evidence of man in the region has been dated at about 10,130 years 
B.P. (before the present), or a few thousand years after the f lood as 
determined in the Carbon-14 laboratory of the U. S. Geological Sur
vey from charcoal collected at the "Marmes Man" site in 
southeastern Washington (Fig. 13, page 12). This prehistoric rock 
shelter, carved along the base of a basalt cliff by the Palouse River, 
is believed to be among the oldest known inhabited sites in the 
United States. Thus, at the present time, definite proof is lacking 
that man was living in the Pacific Northwest at the time of the f lood. 

The duration of the f lood is not known, but a reasonable guess 
is that at any one point on the lava field it consisted of a series of 
surges, and that the crest was short-lived—perhaps lasting only a 
day or two. At Wallula Gap, where the maximum f low was calcu
lated at nearly 40 cubic miles per day, the main part of the f lood 
probably lasted 2 to 3 weeks. 

The maximum rate of f low at the site of the ice dam has been 
estimated at 9.5 cubic miles of water per hour. If this rate were 
sustained, Glacial Lake Missoula would have drained in little more 
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than two days. The maximum rate of f low at Wallula Gap has been 
estimated at 39.5 cubic miles per day, which would drain the lava 
field in about two weeks. But these maximum rates of f low probably 
could not have been maintained for that long. A realistic estimate 
of the duration of the f lood, from the time when water first spilled 
over the ice dam to the time when scabland streams returned to 
normal f low, was probably about a month. 

The unique combination of geologic events, beginning with a 
vast series of lava flows, then regional t i l t ing of the land, fol lowed 
by deposition of a one hundred-to-two-hundred-foot layer of w ind
blown si l t , and ending with a glacial lake dammed and suddenly 
released to form earth's greatest known f lood, involved such a large 
area that only parts of the scabland picture can be seen at one time. 
Now, as a result of the detailed studies of many geologists working 
in the area for more than fifty years, the many fragments of evidence 
have been pieced together to support Bretz' concept of the Great 
Spokane Flood. 
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Fig. 23-This unique v iew of the Channeled Scablands re
gion, covering an area of about 13,225 square miles, was 
taken on August 31, 1972, by the first NASA Earth 
Resources Technology Satellite [(ERTS-1) now called 
Landsat) f rom an alt i tude of 569 miles. 
The dark " b r a i d e d " pattern clearly depicts the channel-
ways of the Great Spokane Flood—the areas where vigor
ous stream erosion stripped away the " f ros t ing " of loess 
to expose underly ing dark basalt. 

A large part of the region is planted in wheat as the 
checkered appearance of the terrain denotes. The clusters 
of small red circles at the lower left are fields irrigated 
w i th rotating sprinklers as part of the Columbia Basin 
Reclamation Project. The dark red area north of the 
Columbia and Spokane Rivers is the densely t imbered 
region called the Okanogan Highlands. Grand Coulee 

and Grand Coulee Dam are visible at the upper left. 
* # * 

This color "pho tog raph" was prepared from a set of three 
Earth images recorded in the green, red, and infrared 
bands of the spectrum by the Landsat Mult i-spectral 
Scanner. The electronic data were transmitted to a 
ground station and processed. The three images were 
combined, using appropriate color filters, to make this 
" fa lse" color composite. Green vegetation appears red 
on this composite mainly because of the strong response 
of the infrared band to chlorophyl l . 

Each of the spectral bands tends to enhance certain 
ground condi t ions; study of the various images, sepa
rately or combined, leads to a better understanding of 
the nature of the Earth's surface. Suitable coverage of the 
entire Uni ted States is being acquired. The satellite pro
vides images of the same area every 18 days enabling 
scientists to moni tor natural and man-made changes in 

the Earth's surface. 
* * # 

Inquiries concerning Earth imagery should be addressed 
to the EROS Data Center, U.S. Geological Survey, Sioux 
Falls, South Dakota 57198. 



* * * 
(from material supplied by Paul L. Weis and William L. Newman) 



As the Nation's principal conservation 
agency, the Department of the Interior has 
basic responsibilities for water, fish, wildlife, 
mineral, land, park, and recreational re
sources. Indian and Territorial affairs are 
other major concerns of America's "Depart
ment of Natural Resources." 

The Department works to assure the wisest 
choice in managing all our resources so 
each will make its full contribution to a 
better United States—now and in the future. 


