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Flood transported quartzites: Part
2—west of the Rocky Mountains
Michael Oard, John Hergenrather and Peter Klevberg
The locations of gravels with well-rounded quartzites occurring far west from their apparent source in northern
and central Idaho, northwest Montana and adjacent Canada are described from extensive field studies over the
past twelve years and from the literature. These quartzite gravels are found as far west as the Pacific Ocean,
having been transported about 700 km from their nearest source. They are found on the tops of mountains and
ridges, as well as in the bottom of valleys. The quartzite gravels represent a thin veneer or lag in some places.
The quartzite boulders and cobbles are commonly iron-stained and contain percussion marks. Gold is sometimes
found in the matrix. These deposits provide strong evidence for the Recessive stage of Noah’s Flood.

I

Introduction

n Part I we summarized the locations where well-rounded
quartzite* gravels are found east of their source outcrop
areas in the Rocky Mountains (figure 1). The quartzite source
rocks outcrop in the Belt Formation of the northern Rocky
Mountains of northwest Montana, northern Idaho, central
Idaho and small areas of northeast Washington. Quartzite
boulders and cobbles have been transported at least 1,000
km onto the plains, as far east as northwest North Dakota.
These quartzites are often found in gravels on high plateaus
on the plains. We also documented in Part I the spread of
quartzite gravel through the mountainous areas of southwest
Montana and adjacent Idaho and into northwest Wyoming.
In these areas, the quartzite gravels are sometimes found
on mountaintops, such as the northern Teton Mountains, or
deposited over 4,000 m deep in valleys.
In this paper, we document quartzite gravel locations to
the west of their source in areas in Oregon and Washington
(figure 2). Quartzite gravels are found on mountaintops,
ridges and in valleys and basins west of their source. Some
quartzite gravel has even been found along the Washington
coast about 700 km from its nearest source.
Since the quartzite rocks transported west occur in
gravels spread mostly over the Columbia River basalts, it
is no surprise that rounded basalt clasts are often found in
association with the quartzites. Sometimes, basalt forms
the majority of the clasts* in the gravel deposits.
1

Central and Northeast Oregon

One of the most impressive locations for well-rounded
quartzite gravel is on top of Gold Hill, about 45 km north of
Burns, central Oregon. Gold Hill has an altitude of 1,959
m ASL* and is the top of one of the mountains in the Blue
Mountains, Oregon. Quartzite cobbles are also found on
the ridges and hills 1–2 km west and northwest of Gold Hill.
Small gullies and dirt forest roads have exposed cobbles
that are covered with around 25 cm of soil (figure 3). The
cobbles rest on ‘Miocene’ andesite*. (Uniformitarian
* Defined in the glossary at the end of this article.
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names are used for communication purposes only and are
not meant to imply acceptance of the claimed ages or an
absolute, but compressed, geological column and timescale.)
The clasts include quartzites and local lithologies. The
average intermediate axis* clast size is about 5 cm with a
maximum of about 15 cm. Very few of the clasts contain
percussion marks*, and we saw no iron staining. Gold
also occurs amongst the quartzites—the main reason it is
called Gold Hill.
A second location visited in central Oregon is about
60 km west-northwest of Gold Hill in the Beaver Creek
drainage, 15 to 25 km east of Paulina. Large, well-rounded
quartzite cobbles outcrop surficially over an area of around
25 km2 (figure 4). They are also found 3 m deep in terraces
along the south fork of Beaver Creek, mixed with about
50% local volcanic clasts. The average size of the quartzite
cobbles is around 12 cm along the intermediate axis with a
maximum of about 30 cm. About 5% of the quartzites have
percussion marks, and there is very little iron staining. The
cobbles and boulders appear to be matrix supported. These
quartzites have been transported about 450 km from their
nearest source to the east and northeast.
Extensive outcrops of quartzite cobbles and boulders
occur in the Wallowa Mountains, about 40 km east of
LaGrand in northeast Oregon, mostly capping the western
ridges and peaks.2,3 They occur at elevations ranging from
1,402 to 2,658 m ASL and are sometimes found underneath a
capping of Columbia River Basalts. Figure 5 shows a ridge
just southeast of Lookout Mountain, 2,500 m ASL, in the
Wallowa Mountains that contains a patch of large quartzite
gravel about 10 m thick. The literature describes a quartzite
boulder that is 1 m in diameter,4 but the largest clast that we
found had a diameter of about 60 cm and weighed about
200 kilograms (figure 6). The larger boulders commonly
had percussion marks (figure 7); one of the reasons why
Allen3 suggested the quartzite gravels were deposited in a
torrential stream. One cobble even displayed an unusual
chattermark trail all around it (figure 8).
Ninety percent of the boulders examined on Jim White
Ridge, just east of Lookout Mountain, are quartzite. Many
boulders show abundant percussion marks, and a few have
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boulders appear to be a lag*. Gold
occurs in the matrix, and one in
situ pile of gravel has been mined
for placer gold.
We have found quartzite
boulders at other locations in
the Wallowa Mountains that
were not mentioned in Allen’s
report. One area is 3 to 8 km
southwest of Moss Springs Guard
Station. This discovery widens
the extent of the quartzite gravels
and creates further problems
for Allen’s ‘torrential stream’
hypothesis of transport. Quartzite
cobbles and boulders are thinly
scattered under the ridge tops of
the Little Minam River drainage.
There are probably more locations
to be discovered in the Wallowa
Mountains.
Quartzite does not outcrop in
the Wallowa Mountains, which
is granite cored with a cap of
Columbia River Basalts. The
nearest source of quartzite rock
is about 200 km to the east or
northeast in central Idaho. Hells
Canyon, a 2,500 m deep water
gap, currently lies between the
Wallowa Mountains and the
quartzite source area.
Allen did recognize that the
quartzite gravels had a wider
extent in northeast Oregon. He
stated, in referring to the placer
gold deposit on Jim White Ridge:
‘Similar placers containing
quartzite boulders have been
mined for gold at numerous
localities in northeast Oregon.’5
Carson reinforces this statement:
Figure 1. Outcrop areas for quartzite in northern and central Idaho and northwest Montana.
‘Quartzite-rich
alluvium and
Idaho batholith in west-central, Idaho, also indicated.
scattered boulders and cobbles are
pressure solution marks* (figure 9), caused by high pressure
known from a wide area of northeastern Oregon.’6 Personal
communication from Kevin Pogue and Robert Carson from
from the rocks that at one time lay above (see Part I). Very
Whitman College in Walla Walla, Washington, reinforces
few have an iron patina*. On Jim White Ridge, the boulders
Allen’s statement. They said that there are quite a number
extend for 3 km north and northwest and cover an area of
of abandoned mines in the Elkhorn and Blue Mountains
about 3 km2. They sit on top of a pre-‘Miocene’ erosion
containing quartzite boulders and cobbles. One is in the
surface, formed on granitic basement rock in the Wallowa
vicinity of Greenhorn, which is 50 km west southwest of
Mountains. The extensive quartzite gravel deposit is up to
Baker. Brent Carter, a creationist geologist from Boise,
55 m thick on Jim White Ridge with clasts up to about 25 cm
Idaho, says that there are several gold mines in quartzite
(intermediate axis). The boulders are matrix supported in
gravels in the northern Blue Mountains, southeast of
friable, highly weathered, disaggregated batholithic sands
Pendleton, Oregon. We have not investigated these other
locations.
and gravels, according to Allen.3 Most of the cobbles and
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Figure 2. Locations of quartzite gravels in western Idaho, Oregon
and Washington.

Figure 4. Quartzites from the Bernard Ranch, 25 km east of
Paulina, central Oregon.
JOURNAL OF CREATION 20(2) 2006

Figure 3. Quartzite gravel from on top of Gold
Hill, Blue Mountains of central Oregon.

Figure 5. 10-m-thick outcrop in foreground of well-rounded
mostly quartzite boulders just southeast of Lookout Mountain,
Wallowa Mountains of northeast Oregon.
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Figure 6. 200-kg quartzite boulder from outcrop shown in figure 5.
Sharp angled rocks in foreground are likely due to frost shattering.
(Photograph by Paul Kollas).

Figure 7. Percussion marks on a fractured boulder (probably
developed by frost weathering) just southeast of Lookout Mountain,
Wallow Mountains of northeast Oregon.

Figure 9. Quartzite with pressure solution marks from Jim White
Ridge, Wallow Mountains of northeast Oregon. The pressure
solution marks are faintly visible as whitish circles on the lighter
part of the rock.

Figure 8. Chattermark trail on a quartzite cobble, which goes
all the way around clast, from just southeast of Lookout Mountain,
Wallow Mountains of northeast Oregon.

Figure 10. Iron-stained, small quartzite gravel about 8 km north of
Goldendale, Washington, along Highway 97. Wallowa Mountains
of northeast Oregon.
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Figure 11. Planar-bedded, rounded volcanic conglomerate with
about 25 to 30% quartzite clasts in the lower section from just west
of the bridge over the White Salmon River, Washington. The largest
clasts are volcanic. Dave Anderson provides the scale.
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The Columbia River Valley from The Dalles
to the Pacific Ocean

Quartzite gravel outcrops in numerous places from the
vicinity of the Dalles, Oregon, to the Pacific Ocean. The
gravels or conglomerates have been given several names,
such as the Troutdale Formation, Satsop Formation, Hood
River Conglomerates, and Snipes Mountain Conglomerate.
Uniformitarian scientists have generally settled on the
Troutdale Formation for the Columbia River area. We will
start our survey around The Dalles and move west.
Quartzite gravels outcrop in many locations on the
Horse Heaven Hills along the Columbia River slope in
Washington at altitudes above 900 m.7–9 The highest
location is at 1,330 m ASL east of Satus Pass at the crest of
the Horse Heaven Hills, north of Goldendale, Washington.10
Quartzite gravels can be observed around 8 km north of
Goldendale along Highway 97 (figure 10). At this location,
the quartzite gravels are iron stained with percussion marks,
but the clasts are small, even compared to other areas of the
Horse Heaven Hills. The quartzite gravels stretch both east
and west of Goldendale in scattered outcrops. We have seen
them as far northeast as Bickleton, about 45 km northeast
of Goldendale. Quartzite gravels have also been described
to be north and east of Bickleton.11 Many of these quartzite
clasts, which usually form the majority of the clasts, are
heavily iron stained with an orange or red color.
One very accessible location is approximately 11 km
north of Goldendale. A side road turns west at Three Creeks
Lodge. Two km along this road there is a small exposure
of quartzite gravel on a large hill. On the steeper parts, it
seems quartzite gravel is incorporated 2 to 3 m deep into
the sandy soils. The largest intermediate axis measured
in a cobble is 15 cm with an average of 3 cm. There are
other quartzite gravel locations to the west and southwest
of this hill.
Several other quartzite gravel localities are found near
the Columbia Hills of Washington, north of the Columbia
River across from The Dalles, Oregon.8 There are also
quartzite gravels below the Dalles Formation around The
Dalles.12
To the north of the Columbia Hills, gravels with as much
as 90% quartzites are found on High Prairie.13 Hergenrather
has examined these extensive quartzite gravels at this
location and on hills west of the Klickitat River, where
the locals call them ‘sugar agates.’ The quartzite gravels
are also called ‘potato rocks’ or ‘river rocks’ by the locals.
These quartzite clasts are iron stained with an average
intermediate axis of about 4 cm, but there is one boulder
with an intermediate axis of 30 cm.
About 14 km east of White Salmon, Washington, on
an old highway that runs parallel to and north of Highway
14, quartzite gravels are found in what is called the Balch
Lake Conglomerate that forms a 2 m-high cliff about 60
m above the road. Quartzite clasts form about 1% of the
tightly-cemented conglomerate and are about 1 to 2 cm
intermediate axis with a maximum of 4 cm.
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One very easily accessible spot to view quartzite gravels
is about 100 m west of the bridge over the White Salmon
River about 4 km west of White Salmon along Washington
Highway 14 (figure 11). The planar-bedded gravel has been
called the Underwood gravel.14,15 The gravel is located at
the base of a cliff near river level. It was trapped below
the local Underwood Mountain volcanic flows that kept
them from being subsequently eroded. Most of the gravel
comprises local volcanics, but about 25 to 30% consists
of well rounded, polished quartzites. The quartzites are
around 4 cm intermediate axis with a maximum of 15 cm.
The formation was likely truncated by the Lake Missoula
flood.16 There are also quartzite gravels found across the
Columbia River from White Salmon, just east and west
of Hood River, Oregon.17,18 More quartzite gravels are
found upriver between The Dalles and Hood River west
of Rowena.12
There are many exposures of the Troutdale Formation
down the Columbia River from Hood River and White
Salmon. Although not formally named, rare quartzite
gravels are found between the Pomona and Frenchman
Springs basalts at Mitchell Point just west of Hood River
in the Columbia Gorge.19 One impressively thick exposure
of basalt and quartzite clasts is in Bridal Veil Channel about
18 km east of Troutdale, Oregon. This ‘channel’ is believed
to be the old Columbia River channel when it flowed south
of the current location. Mount Hood lies over this ‘channel’

Figure 12. Rounded volcanic conglomerate with a minor
proportion of quartzites along the east bank of the Sandy River,
5 km south of Interstate 84.
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today. The total thickness of basalt and quartzite gravel in
the ‘Bridal Veil Channel’ is 335 m.20–22
J Harlan Bretz claimed that gravels containing clasts of
quartzites mixed with local lithologies are found scattered
across the Oregon Cascades at high elevations south of the
Columbia River from the town of Hood River west to the
Sandy River.23 One location is Benson Plateau midway
across the Cascades at about 1,170 ASL where the gravel is
220 m thick. Lowry and Baldwin reinforce Bretz’s claim by
reporting quartzite gravels 3 km south of the town of Wyeth
at about 850 m ASL and to the east in the upper reaches of
Viento Creek.24
The Troutdale Formation outcrops extensively to the
east of the Willamette Valley, with quartzite gravels found
north of the Clackamas River.25 We have observed quartzite
gravels on the bluffs and road cuts next to the Sandy River
Highway, just southeast of Troutdale, Oregon (figure 12). At
4 to 6 km southeast of Troutdale, quartzite makes up about
2 to 3% (in spots 20%) of the cobbles in this conglomerate.
The cobbles are generally clast supported. We have
found cobbles up to 10 cm in diameter. Quartzite gravels
continue 25 km southeast up the Sandy River before they
disappear.26 We have also observed quartzite gravels in the
Troutdale Formation along Highway 14 east of Vancouver,
Washington. These conglomerates were not deposited by
the Lake Missoula flood that laid down a huge gravel bar
in the Portland-Vancouver area.
There are many small outcrops of quartzite gravel near
the Columbia River from the Portland-Vancouver area
west to the Pacific Ocean. The quartzites are mixed with
clasts from the substrate basalts and andesites, which often
form the majority of the clasts. The quartzite clasts are
sometimes found on top of the lava substrate and sometimes

interbedded.8,27 Lowry and Baldwin report quartzite gravels
in the Boring Hills at 285 m ASL, southeast of Portland,
and in the Portland Hills silt, west of Portland.28 We have
observed quartzite gravels that cap Rocky Butte in Portland,
Oregon, near the intersection of Interstates 205 and 84. Bretz
also reports conglomerates in the lower Columbia Valley
west of the Cascade Mountains that surprisingly contained
up to 50% quartzite.29 Near the town of St. Helens, about
40 miles downstream from Portland, Oregon, 300 m depth
of the Troutdale Formation, probably with quartzite clasts,
is said to occur.30 The Troutdale Formation is also found
intermittently from St Helens to the Pacific Ocean. Lowry
and Baldwin write of quartzite gravels found on hills at
190 m ASL about 10 km south of Chehalis in southwest
Washington, which is 60 km north of the Columbia River
at Longview.31 Bretz has observed quartzite gravels in
marine terraces along Willapa Bay, Washington, on the
Pacific Ocean.32,33 The quartzite gravels had a base below
tide and an upper surface up to 24 m high above the ocean.
This location represents a transport of about 700 km from
the nearest source of quartzites in central Idaho.
South-Central Washington

Northeast of the Columbia River Gorge in south-central
Washington, there are many widely scattered locations where
quartzite gravels are found. The Columbia River basalts
form a series of east-west orientated basalt anticlines* in
south-central Washington, in which the Horse Heaven Hills
anticline is the most southerly. Quartzite gravels outcrop on
top of practically all of these anticlines and are sometimes
sandwiched between basalt flows near the top.8,34 We have
already mentioned the quartzite gravels at the top and just
south of the ridge of the Horse Heaven Hills. There are
also a few outcrops on the northern
slope of the Horse Heaven Hills.
One location is just south of the
town of Prosser.35
The next anticline to the north
of Horse Heaven Hills is Toppenish
Ridge. One prominent quartzite
gravel location is at the summit
of the east end of the ridge.36,37
North of Toppenish Ridge, there
are quartzite gravels on Ahtanum
Ridge, 34 and on its eastward
extension, the Rattlesnake Hills, at
many locations38,39 They are also
found on the eastern end of the
Yakima and Umtanum Ridges, the
next anticlines to the north.40–42
A very assessable location
for bedded quartzite gravel is
along the south flank of Snipes
Figure 13. Horizontally bedded Snipes Mountain conglomerate at its type section just south of Mountain, a low east-west basalt
ridge that outcrops in the lower
Snipes Mountain in the Lower Yakima Valley between Granger and Sunnyside.
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Figure 14. Close up of Snipes Mountain conglomerate. Note
heavily iron-stained quartzite cobble below rock hammer.

Figure 15. View north with the Columbia River outlined by trees
running west to east in the middle of the photo. A huge gravel bar
can be seen just north of the Columbia River which was formed by
the Lake Missoula flood. The gravel contains a small proportion
of eroded quartzites. The Saddle Mountains, a basalt asymmetric
anticline, in background.

Figure 16. Horizontally-bedded Thorp gravel forming a terrace
75 m high north of Highway 10, 8 km west of Ellensburg,
Washington.
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Yakima Valley south of Interstate 82 between Granger and
Sunnyside (figures 13 and 14).38 Quartzite gravels also
outcrop within the city of Sunnyside. These have been
called the Snipes Mountain Conglomerates, after the name
of the basalt ridge. The gravel is horizontally bedded and
quartzite comprises about 60% of the clasts, which are
heavily iron stained.
In situ quartzite gravels are also located on the next
anticline to the north. This is the Saddle Mountains, where
an outcrop occurs just east of Sentinel Gap on the Columbia
River through the Saddle Mountains at 548 m ASL.40,43
Downstream from Sentinel Gap, quartzite is often found
in a huge sloping gravel bar about 40 m high and 200 km2
that was laid down during the Lake Missoula flood (figure
15). It is called the Wahluke slope. Just north of the Vernita
Bridge, about 65 km east of Yakima, we found that the bar
contained 1 to 3% quartzites with a maximum intermediate
axis of 20 cm and an average of 5 cm.
We have also found quartzite gravels between the
Saddle Mountains and the next anticline to the north, the
Frenchman Hills, several km east of the Columbia River.
These quartzite gravels probably eroded off the Frenchman
Hills, since they are found on the south slope of those
hills. Bretz points out that the quartzite clasts are found
on the gentle slopes of the western parts of both the Saddle
Mountains and Frenchman Hills anticlines.44
One of the most surprising claims for quartzite gravel
locations is on the east slopes of the Cascade Mountains on
some of the anticlinal ridges west of the Columbia River
Basalt anticlines.34 Unfortunately, no specific locations were
mentioned. Such quartzite gravels on ridges probably would
explain the discovery of two quartzite clasts 2 to 4 cm in
diameter in the Thorpe Gravels, 15 km west of Ellensburg,
Washington, just north of State Highway 10 (figure 16).
The Thorpe Gravels are horizontally-bedded volcanic
conglomerate that outcrop extensively west and north of
Ellensburg, forming flat-topped terraces. The gravel is
up to 180 m thick in the northwest, thinning to about 15
m at the southern margin 25 km away.45 There are also
isolated outcrops east of Ellensburg besides fairly extensive
outcrops west of Yakima, Washington. The Thorpe gravel
is not associated with glaciation, and implies a large west
to northwest source of water moving east of the Cascade
Mountains and aggrading the Kittitas Basin as well as the
basins west of Yakima.
Quartzite gravel locations in south central Washington
are commonly on ridges or anticlines, but there are also
several locations at lower elevations. One easily accessible
location is just south of Lower Monumental Dam on the
Snake River, approximately 65 km northeast of Pasco,
Washington. These quartzite gravels are sandwiched
between the valley side, cut in the basalt, and an intracanyon
flow of Saddle Mountain basalt above (figures 17 and 18).
There are around 15 to 25% quartzites among the other
mostly basaltic cobbles and boulders. The average size
of the quartzites is around 7 cm intermediate axis with a
maximum of around 20 cm.
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Another location for quartzite gravels is in portions
of the Ringold Formation that outcrops in the vicinity of
the Columbia River southeast of Sentinel Gap.46,47 This is
around the White Bluffs area that is now on the Hanford
Nuclear Site. Most of the exotic clasts are quartzites.46 These
quartzite gravels are extensive, having been encountered in
many drill holes in the central Pasco Basin.48 The Ringold
Formation is below deposits of the Lake Missoula flood.
A small proportion of quartzite gravels have already
been noted for The Dalles Formation in north central
Oregon, but there are spots in the Ellensburg Formation
in Washington, likely equivalent to the Dalles Formation,
where quartzite gravels are included within the waterlaid interbeds between lava flows.8 Mackin describes
conglomerates with 5 to 10% quartzites in the Ellensburg
Formation south of Sentinal Gap and on the west side of
the river that is now covered over by Priest Rapids Lake
and at another location north of Yakima between basalt on
the Selah anticline.49 A deep test well in the thick basalt
in Pasco Basin may have penetrated gravel quartzites, but
they were considered ‘xenoliths.’50
Southeast Washington and Hells Canyon

Such redating of gravels from the ‘Pleistocene’ to the
‘Pliocene’ or ‘Miocene’ seems to occur without a full
justification.
Quartzite boulders are commonly scattered on eroded
surfaces throughout the Hells Canyon area south of
Clarkston, Washington.57 Hells Canyon is a 100 km long
water gap that is deeper than Grand Canyon. Quartzite
gravels even crop out beneath the Columbia River Basalt
Group in the canyon. One outcrop on limestone in southern
Hells Canyon is described as follows:
‘Quartzite boulders and cobbles are scattered
like watermelons along the eroded surface of Martin
Bridge Limestone between McGraw and Spring
creeks in southern Hells Canyon. The largest
boulders are about two feet [60 cm] in diameter;
common percussion marks on the boulders indicate
that the boulders struck each other forcefully during
transport in a raging stream.’58
Quartzite gravels elsewhere in Washington

There are many locations where quartzite gravels are
either reported in the literature or have been found by us
elsewhere in Washington. In east-central Washington,
quartzite cobbles and boulders were discovered in a clay pit
on a divide southwest of Spokane in the vicinity of Cheney,
Washington59,60 Because these quartzites were striated*
and one was marked with chattermarks*, Bretz considered
them glacial and thought that the Cordilleran Ice Sheet had

Gravels and conglomerates outcrop extensively in
the Lewiston, Idaho/Clarkston, Washington, area and
upstream on the Snake River through Hells Canyon. There
are also gravels associated with the Lake Missoula and
Bonneville floods,16 but the gravels under consideration
are not associated with those
events. The gravels containing
quartzite are more than 100
m thick and up to a height of
375 m ASL. They contain a
wide variety of igneous and
metamorphic rocks. 51–53 We
observed such gravels about one
km west of Little Goose Dam,
well down the Snake River from
Clarkston. The rocks are mostly
well-rounded, iron-stained
quartzites. This should not be
too surprising, since the Belt
Supergroup outcrops about 80
km to the east and 40 km to the
northeast. Some of the gravel
is covered by an intracanyon
lava flow, just like the gravel
well downstream at Lower
Monumental Dam.54 There are
also large-scale cross beds 4 m
thick in the gravel.55 The gravels
at Clarkston, Washington, were
once thought to be ‘Pleistocene’,
but they are now considered to Figure 17. Quartzite and basalt conglomerate overlain by an intracanyon basalt flow in the Snake
be ‘Pliocene’ or ‘Miocene’.56 River Valley just downstream from Lower Monumental Dam.
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cobbles. One disturbing note in Mustoe’s excellent article
extended south of Spokane. Bretz thought that the ‘till’
continued underneath the Palouse Formation silts to the
is that such anomalous ‘quartzites’ have been noted by
south. However, the ice sheet never developed this far south,
many geologists, but no one has published anything on
so the quartzite gravels are pre-glacial. Warren confirms
it: ‘Although many geologists have noticed these cobbles,
that quartzite gravels do occur on top of the basalt beneath
I can find no published discussion of their occurrence.’63
61
the Palouse Formation in east-central Washington. We
One wonders why such an interesting observation full of
have examined several of these locations below the Palouse
provocative interpretations would not be published.
silt formation and have seen rounded basalt gravels but no
quartzites in the gravel.
Summary
Another location is around Leahy Corner, approximately
We have documented the numerous areas of quartzite
27 km west of Electric City on top of the Waterville Plateau
gravels
west of their source areas in the Rocky Mountains.
near the junctions of State Highways 17 and 174 in northWe
started
with central and northeast Oregon where large
central Washington. There are random sands and gravels
deposits
of
quartzite gravels have been found. They have
left in the nooks and crannies of basalt where Hergenrather
been
found
on top of the Wallowa Mountains and on top
found two small quartzite cobbles about 3 cm in diameter.
of
Gold
Hill
in the Blue Mountains. We have documented
This elevated location is probably still in the path of the
16
the
many
quartzite
gravel locations in the Columbia River
Lake Missoula flood, so it is possible the quartzite clasts
valley
from
the
vicinity
of The Dalles clear to the Pacific
were transported by that flood.
Ocean.
These
gravels
contain
quartzite mixed with rounded
A surprising location for quartzite gravels is in the
62
Columbia River Basalt clasts in various proportions. The
Puget Sound area of western Washington. This occurrence
outcrops along the Pacific Ocean are about 700 km from
was described in an innocuous sounding article about a
their nearest source.
trace fossil in a quartzite cobble. The quartzite was found
The quartzite gravels observed or described in the
on Lopez Island in the San Juan Islands of northwest
literature from south central Washington are commonly
Washington northwest of Puget Sound! The article went
found on top of the Columbia River Basalt anticlines. The
on to reveal that quartzite cobbles are common but minor
quartzite gravels are isolated in southeast Washington,
lithologies in the glacial deposits in the Puget Sound
Lowland and San Juan Islands. The quartzite clasts are
but they are extensive in the Lewiston/Clarkston area.
well rounded and predominantly
cobble size. Their origin is an enigma,
but Mustoe, a geologist from Western
Washington University, concludes that
they must have been derived from the
Belt Supergroup of Idaho, Montana or
British Columbia and transported into
the area by water. The quartzites were
subsequently mixed into the glacial
deposits of the region during the Ice
Age. The occurrence of well rounded
quartzite cobbles in the Puget Sound
area is truly remarkable since the
nearest source is around 400 km to the
east. This suggests that the dispersal
of quartzite material from the Rockies
preceded the uplift of the Northern
Cascades and other inland ranges.
We believe Mustoe is correct
about the source and water transport
of the quartzites. Oard examined one
glacial deposit about 35 km northeast
of Everett, Washington, which was
being eroded by a stream, and about 1
out of 200 cobbles is a well-rounded
quartzite. One cobble still retained
percussion marks! This indicates Figure 18. Close up of the well-rounded conglomerate cobbles and boulders shown in
that the ice sheet hardly weathered or Figure 17. There is a well-developed clast imbrication* showing that the current depositing
damaged the surface of the quartzite the gravel was flowing toward the west.
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They are also scattered in Hells Canyon. We reported on
several isolated finds elsewhere in Washington and noted
the surprising location in the Puget Sound area in which
the quartzite cobbles are mixed with glacial debris. As
with quartzite gravels east of their known source, the clasts
west of the source are commonly iron stained and exhibit
percussion marks. We saw very few pressure solution
marks, and these were only in the Wallowa Mountains.
In a subsequent article, we will analyze the meaning
of all these observations of rounded quartzite cobbles and
boulders, both to the west and east of their source area.
We will start with uniformitarian attempts to explain these
widely dispersed gravels. Rivers are unable to transport
quartzite cobbles and boulders such long distances. The
measured distances fit more directly with the Recessive
Stage of the Flood that could easily and rapidly transport
such material. From the spread of the quartzite gravels,
we learn of other major events that occurred late in the
Noahic Flood in what is now the northwest Untied States
and adjacent Canada.
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Glossary
Andesite: A dark coloured, fine grained volcanic rock with
an intermediate (52 to 63%) silica concentration.
Anticline: An inverted U-shaped fold.
ASL: above mean sea level.
Clast: a fragment of rock brocken off a larger larger piece
of rock.
Chattermarks: small, curved cracks commonly found in
nested arrangements.
Imbricated: the flat surfaces of gravels, pebbles or grains
are stacked with their flat surfaces dipping upstream.
Intermediate axis: the axis between the longest and shortest dimensions of a rock that is commonly measured in the
field.
Lag: course material dragged along on the the bottomof
a moving water body, therefore lagging behind the finer
material.
Patina: surficial coating due to weathering, commonly
comprised of iron oxide.
Percussion marks: circular to semicircular (conchoidal)
cracks on the surface of rocks due to impacts.
Pressure solution marks: small circular cavities caused by
the pressure of one clast against another, melting the rock
at the contacts. Such features are caused by the pressure
or weight from rocks or sediments above
Quartzite: a metaporphic rock formed from quartz rich
sandstone that has undergone metamorphism.
Striated: approximately parallel groves and scratches cut
in a rock.
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