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STUDIES RELATED TO WILDERNESS
WILDLIFE REFUGES

The Wilderness Act (Public Law 88-577, Sept. 3, 1964)
directs the Secretary of the Interior to review roadless
areas of 5,000 contiguous acres or more, and every road-
less island, within the national wildlife refuges and
game ranges under his jurisdiction and to report on the
suitability or nonsuitability of each such area or island
for preservation as wilderness. As one aspect of the
suitability studies, existing published and unpublished
data on the geology and the occurrence of minerals sub-
ject to leasing under the mineral leasing laws are assem-
bled in brief reports on each area. This bulletin is one
such report and is one of a series by the U.S. Geological
Survey and the U.S. Bureau of Mines on lands under the
jurisdiction of the U.S. Department of the Interior.
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SUMMARY REPORT ON THE GEOLOGY AND MINERAL
RESOURCES OF FLATTERY ROCKS, QUILLAYUTE
NEEDLES, AND COPALIS NATIONAL WILDLIFE REF-
UGES, WASHINGTON

By A. E. WerssenBorN and PArgE D. Sxavery, Jr.

SUMMARY

The Flattery Rocks, Quillayute Needles, and Copalis National Wildlife
Refuges lie off the Pacific coast of the Olympic Peninsula between Cape Flattery
and Grays Harbor. They have a total land area of 247 acres and consist of
numerous small islands, sea stacks, and rocks that rise above a wave-cut plat-
form. The refuges are in a belt of intensely folded and faulted marine sedi-
mentary and volcanic rocks of early Bocene to Pliocene age. This belt borders
the eastern margin of a depositional basin on the continental shelf that probably
containg a thick sequence of upper Tertiary rocks. Pleistocene glaciofiuvial
deposits blanket the Tertiary strata along this coastal belt.

This part of coastal Washington has had no commercial production of oil
and gas, but small production was obtained from a well a few miles south of
the area under discussion. The approximately 35 test wells drilled in past years
along the coastal strip and the number of offshore oil leases taken by various
oil companies in the past few years, however, are indications of the interest in
oil exploration in this area. It must be recognized that the deformed tectonic
belt along, and adjacent to, the coast, which includes the refuges, may very well
include structural or stratigraphic traps suitable for the accumulation of oil
and gas.

A small amount of placer gold has been mined from some of the mainland
beaches along the west side of the Olympic Peninsula, but the thin and limited
deposits of beach sand that surround a few of the islands probably would not
yield a significant amount of gold. The possibility of economic recovery of mag-
netite, ilmenite, or other minerals from the island beach sands likewise is
remote. The few thin lenses of lignite that are interbedded with some of the
upper Hocene sedimentary rocks appear to have no potential economic value.
Sources of dimension stone and crushed stone occur in the refuges but could
be more easily obtained elsewhere, as could sand and gravel.

Except for the untested possibilities for oil and gas, the refuges do not appear
to contain significant mineral resources.

F1

275-127 O—67——2



F2 STUDIES RELATED TO WILDERNESS—WILDLIFE REFUGES

INTRODUCTION
LOCATION AND GEOGRAPHY

This report discusses the geologic setting and mineral resources of
numerous small islands, sea stacks, and rocks that rise above the wave-
cut marine platform along coastal Washington between Cape Flattery
and Grays Harbor. These islands and sea stacks are included in three
national wildlife refuges, designated from north to south: Flattery
Rocks National Wildlife Refuge, Quillayute Needles National Wild-
life Refuge, and Copalis National Wildlife Refuge (pl. 1). The total
land area of these three refuges is 247 acres. All the islands, sea
stacks, and rocks that comprise the refuges are within about 2 miles
of the shore.

Flattery Rocks Refuge, with a land area of 125 acres,® includes all
the islands off the Washington coast between Cape Flattery and lat
48°02’ N., a distance of about 25 miles. The largest islands in the
refuge are Ozette Island and the islands of the Bodelteh group off
Cape Alava. The refuge also includes several hundred smaller islands
and unnamed rocks. Tatoosh Island, which lies off Cape Flattery, is
north of and outside the refuge.

Quillayute Needles Refuge, with a land area of 117 acres, includes
all the islands between the southern limit of Flattery Rocks Refuge
and a point 9 miles south of the Hoh River, a distance along the shore
of a little more than 30 miles. The Quillayute Needles, from which
the refuge gets its name, form a cluster of jagged rocks near the
mouth of the Soleduck River. The refuge includes Destruction Island
(fig. 1), the largest of the islands in the three refuges, James Island,
Abbey Island, Rounded Island, Alexander Island, and numerous
smaller islands and unnamed sea stacks and rocks.

Copalis Refuge extends from about 2 miles north of the Raft River
to about 114 miles north of Copalis River, a distance along the shore
of about 25 miles. The islands in this reach of the coast are smaller
and less numerous than those farther north. An 1l-mile stretch
between Grenville Arch and Copalis Rock contains no islands at all.
The total land area of the refuge is only 5 acres. The principal named
islands and sea stacks in the refuge are Arch Island, Tunnel Island,
Willoughby Rock, Split Rock, Grenville Arch, and Copalis Rock.

In the absence of mineral production or known deposits, the U.S.
Bureau of Mines has not examined the refuges, but the Bureau is
informed of the findings and conclusions of the Geological Survey and
concurs in them.

1The acreages of refuges in this report have been obtained from the U.S. Fish and
Wildlife Service, Bureau of Sport Fisheries and Wildlife.
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of this report near the mouth of the Columbia River. To date (1966)
it has not been feasible to exploit even these deposits. It is extremely
unlikely that any of the island beach deposits would be of commercial

interest.
COAL

Thin irregular lenses of lignite, which may represent single coalified
logs, occur in sandstone units of probable late(?) Focene age at sev-
eral localities along the Washington coast between Cape Flattery and
Grays Harbor. Specific examples are below Portage Head (Reagan,
1909; Arnold, 1905b) and at Jefferson Cove, just south of Hoh Head
(N. S. MacLeod, written commun., 1966). These coal lenses give no
indication that they would ever be of commercial interest. It is un-
likely that any coal on the island refuges would be of great value.

STONE

Stone suitable for dimension stone probably could be obtained from
some of the islands in the refuges, particularly sandstone from islands
in the vicinity of Cape Flattery. However, sources of supply on the
mainland are of equally good quality and better situated to meet
whatever demand should develop. Large quantities of stone suitable
for riprap, crushed rock, and other construction stone, could be ob-
tained from some of the island refuges, but as is true of dimension
stone, other equally good and more convenient sources of supply are
available on the mainland.

SAND AND GRAVEL

Beaches that might yield sand and gravel fringe a few of the larger
islands. However, much larger and more accessible sources of sand
and gravel are abundant at many places along the shore of the main-
land. It is unlikely that it would ever be desirable or economically
feasible to exploit the much smaller and less accessible island beaches.

CONCLUSIONS

According to available information, the Flattery Rocks, Quillayute
Needles, and the Copalis National Wildlife Refuges do not contain
significant mineral resources, but the potential for oil and gas at depth
in the area is not yet fully tested.
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SUMMARY REPORT ON THE GEOLOGY AND MINERAL
RESOURCES OF THE OREGON ISLANDS NATIONAL
WILDLIFE REFUGE, OREGON

By A. E. WeissenBorN and Parke D. Snavery, JR.

SUMMARY

The Oregon Islands National Wildlife Refuge consists principally of Goat
Island, a small island off the coast of Oregon south of Cape Ferrelo and north-
west of Brookings., Sandstone beds of the Dothan Formation, which crop out on
the adjacent mainland, probably make up most of the island and nearby islets.
Except for possible use of the sandstone as a source of crushed stone or other
types of construction stone, the island has no known mineral resources of
economic value.

INTRODUCTION

Oregon Islands National Wildlife Refuge lies off the coast of Oregon
about 3 miles southeast of Cape Ferrelo. It is directly west of Harris
Beach State Park and 1-114 miles northwest of the town of Brookings
(fig. 1). Goat Island, which rises 184 feet above sea level, composes
most of the refuge. Numerous surrounding islets and rocks that project
just above sea level form the remainder of the refuge (figs. 1,2). The
total land are of the refuge is 21 acres.

The following discussion of the geology and mineral resources of
the Oregon Islands Refuge is based entirely on a review of previous
studies. Diller (1914) reported on the mineral resources of the area,
as did Butler and Mitchell (1916), but in both of these reports the
geologic work in the Brookings area was of a cursory nature. Pardee
(1984) studied the beach placers of the Oregon coast, in the course of
which he mapped the beach and terrace deposits along the coast in-
cluding those between Cape Ferrelo and the Oregon-California bound-
ary. The most detailed information on the geology of this area is
portrayed on a preliminary geologic map of southwestern Oregon by
Wells (1955). A publication by Koch (1966) gives additional informa-
tion on the stratigraphy and structure of the area around Brookings.

G1



G2 STUDIES RELATED TO WILDERNESS—WILDLIFE REFUGES

124°15"

2 MILES
|

. S &
- e-1H
Goat _—o0s BWOATERR | S
Island\|6°°\ g ark'&\w@wsxs&\m&x\:&«wq Q
o \\\‘/’ % X § (JQ
v Oregon Islands ¢ "\ 3 é
National Wildlife N\ BROOKINGS 3« oy
O Refuge o N\ ()
~ .
3
- N AN
PN TR N
,%o P R \
e e R N .\\__
o o o N B N
° oo °
*% 000
o
° ﬂo
o o
las 0
& o
¢4
Ne
o] 1

42°05"

42°00'

Ficure 1.—Map showing location of Oregon Islands National Wildlife Refuge.

In the absence of mineral production or deposits, the U.S. Bureau of
Mines has not had occasion to examine the refuge, but the Bureau is
informed of the findings and conclusions of the Geological Survey and

concurs in them.
GEOLOGY

The coastal area contiguous to the Oregon Islands National Wildlife
Refuge is underlain by the Dothan Formation, described by Diller
(1907) as an extensive succession of conformable sandstones and shales
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Analysis of available information indicates that Three Arch Rocks
National Wildlife Refuge does not contain significant mineral
resources.
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