UNITED STATES GEOLOGICAL SURVEY

INTRODUCTION

This preliminary compilation of the west half of the Vancouver Washington-Oregon 1° x
2° sheet was undertaken bv the U.S.Geological Survev, Oregon State Universitv and the
Oregon Department of Geology and Mineral Industries for three reasons: 1) to
summarize the present state of geologic mapping in the Tillamook Highlands since the
publication of the last regional geologic map to include the area (Wells and Peck, 1961);
2) to clarify the regional structural and stratigraphic relations between Tertiarv voleanic
and sedimentary sequences in the Tillamook uplift; and 3) to define problem areas and
act as a guide to further geologic investigations. We wish to emphasize the preliminary
nature of this map which is a compilation of published maps by the U.S.G.S. and
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UNCONSOLIDATED DEPOSITS

QOUATERNARY SEDIMENTS (HOLOCENE AND PLEISTOCENE)—
Unconsolidated alluvial elav, silt, sand, and gravel along rivers and streams,
ineludes heach, bar, and dune sands, marine terraces, and estuarine muds and
sands in coastal areas.

QUATERNARY TERRACES (ITOLOCENE AND PLEISTOCENE)—Elevated
deposits of alluvial silt, sand, and gravel along main drainages: unit inecludes
Willamette Silt in the Willamette and Tualatin vallevs.

LANDSLIDE DEBRIS (HOLOCENE AND PLEISTOCENE)—Larger landslides of
poorly sorted colluvium, in places includes echerent glide bloeks; commonly
form below FEoecene and middle Mioecene basaltl where thev overlie weak
Tertiarv mudstone units.

VOLCANIC AND SEDIMENTARY ROCKS OF THE NORTHERN AND EASTERN FLANK

OF THE TILLAMOOK UP[IET

CAPE  FOULWEATHER BASALT (MIDDLE MIOCENE)—Tholeiitic basalt
breecias and pillow lavas with interbeds of mudstones less abundant sparsely to
abundantly plagioclase phyrie flows (Snavely and others, 1973); magnetic
polarity is normal; loealized mudstone interbeds contain a foraminiferal
assemblage  referred to  Saucesian-Relizian  Stages of  Kleinpell  (1938);
correlative of Frenehman Springs Vember of Wanapumn Basalt of the Columbia
River Basalt Group (Snavely and others, 1973; Swanson and others, 1979).
Exposed on northwest flank of Tillamook highlands.

DEPOE  BAY BASALT (MIDDLE MIOCENE)—Aphanitic to mierophyric
tholeiitie basalt brececias, pillow lavas and subaerial flows (Snavely and others,
1973); includes hoth high-Mg bhasalt and low-Mg basalt and flows with both
normal and reverse magnetic polarities:; minor basaltic  conglomerate;
mudstone interbeds contain a foraminiferal assemblage assigned to the
Sancesian Stage of Kleinpell (1938); correlative of the Grande Ronde Basalt of
the Columbia River RBasalt Group (Snavelv and others, 1973; Swanson and
others, 1979, Exposed on northwest flank of Tillamook hichlands.

COLUMBIA RIVER BASALT GROUP (MIDDLE MIOCENE)--Subaerial basalt
flows of the Columbia River Basalt Group (Swanson and others, 1979),
undifferentiateds some flows loeallv weathered to red lateritie soil.

WANAPUM BASALT OF COLUMBIA RIVER GROUP, FRENCHMAN SPRINGS
MEMBER (MIDDLE MIOCENE) (Swanson and others, 1979)—Cray to dark gray
medium-grained subnerial tholeiitie basalt; ineludes breeeias, rare to abundant
plagioclase phenoerysts; generally blocky to platy jointed. Magnetic polarity is
normal.

GRANDE RONDE BASALT OF THE COLUMBIA RIVER GROUP (MIDDLE
MIOCENTE)—-One or more flows of aphanitie to microphyrie subaerial tholeiitic
basalt; locally well developed entablature and pillow breccias; ineludes high-
Mg and lTow-Mg chemical subtvpes of Swanson and others (1979),

ASTORIA FORMATION, Sitver Point member (MIDDLE MIOCENE—Well-
bedded sequenece of laminated foram-bearing mudstone and subordinate thin
micaceous and carbonaceous fine-grained eraded feldspathie sandstone in the
lower part of the unit; foraminiferal assemblages are referred to the Seucesian
Stage of Kleinpell (1938) and mollusean fossils are assigned to the Newportian
Stage of Addicott (1976, 1981, Informal unit of Cooper (1981) and Smith

(1975).
ASTORIA  FORMATION, Angoran  Peak memhber (LOWER TO MIDDLE
MIOCENE)—=Massive, laminated to eross-bedded, arkosic and  voleanie

sandstone, minor  pumiceous-voleanic  conglomerate, and  subordinate
carbonaceons siltstone with thin loeal coal heds; sandstone contains abundant
shallow-water mollusks assignable to the Pillarian and Newportian Stages of
Addicott (1976, 1981). Informal unit of Cooper (1981) and Cressy (1974).

SCAPPOOSE FORMATION (UPPER OLIGOCENE TO MIDDLE MIOCENE)—
Thick-bedded to cross-bedded vellow to tan arkosie and tuffaceous sandstone
and mudstone, a few thin coal beds; minor basaltic conglomerate and arkosie
sandstone in upper part of formation lic unconformahly over lower part and
interfinger with Columbia River Basalts (Kelty, 1981). Principal references:
Warren and others (1945), Warren and Norbiseath (1946).

MUDSTONE OF OSWALD WEST (UPPER EOCENE TO LOWER MIOCENE)—
Predominantly thick-bedded bioturbated tuffaceous elavstone and siltstone
with a few graded voleanie sandstone beds, tuffs, and glauconitie sandstone;
it contains deep-water foraminiferal assemblages assigned to Refugian
(Sehenek and Kleinpell, [936), Zemorrian, and lower Saucesian Stages of
Kleinpell (19238): Mollusks are referred to Galvipian, Matlockian, and Juanian
Stages of Armentrout (1975, 1981), Informal unit of *ressy (1974) and Niem
and Van Atta (1973).

PTTTSBURCG BLUFF FORMATION (UPPER EOCENE TO OLIGOCENE)—Thick,
structureless 1o laminated beds of arkosie to tuffaceous and glauconitie
sandstone und siltstone:; very fine- to medium-grained sandstone beds are
bioturhated, coneretionary, and contain thin tuff heds ond abundant shallow-
marine mollusks referrable to the Galvinian Stage of Armentrout (1975, 1981);
foraminifers are referred to the Refugian Stage of Schenek and Kleinpell
(1936) (Moore, 1976) and cocceoliths 1o the Tower Oligocene (Bukry in Nelson, in
prep.).  Principal references:  Sehenck (1927), Weaver (1937), Warren and
Norbisrath (1946).

KEASEY FORMATION (UPPER EOCENE)—Predominantly thick, structureless,
light gray tuffaceous claystone and siltstone; minor laminated mudstone and
some glauconitic sandstones comionly bioturbated with abundant mollusks and
fornms. The foraminiferal assemblages are referred to the upper Narizian of
Mallory (1959) and lower Refugian Stage of Schenek and Kleinpell (1936)
(MeDougall, 1975, 1980).  Principal references:  Sehenck (1927), Warren and
Norhisrath (1946).

KEASEY  FORMATION, Vesper Chureh  member (UPPER  EOCENE)—
Rhythmically interbhedded dark grav to tan mudstone and graded earbonaceons
and mieaceous, feldspathie sandstone; fine-grained sandstone is laminated to
thin-bedded; unit contains deep-water foraminifera and coccoliths assigned to
the lower Refugian Stage (MeDougal in Olbinski, 1983) and to the NP19-21
ealearcons nannoplankton zone (Poore and Rybell in Olbinski, 1983). Informal
unit of Olhinski (1983) and Nelson (in Prep.)
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DESCRIPTION OF MAP UNITS

KEASEY FORMATION, .Jewell member (UPPER EOCENE)—Thin-bedded to
laminated gravish brown tuffaceous mudstone; a few arkosic sandstone lenses
and clastic dikes: abundant foraminifera referrable to lower Refugian Stage of
Schenck and Kleinpell (1936) (MeDougall, in Nelson, in prep.). Informal unit of
Olbinski (1983) and Nelson (in Prep.). o

MARINE SEDIMENTARY ROCKS (UPPER EOCENE AND OLIGOCENE)—
Siltstone, hasaltic sandstone, basaltic conglomerate and tuff in the lower part,
overlain by quartzose sandstone in most places: upper part of unit contains
tuffaceous sandstone and siltstone; foraminifera are referrable to the Refugian
and Zemorrian stages of Schenck and Kleinpell (1928) and Kleinpell (1938); W,
W. Rau, in Schlicker and Deacon (1967).

SPENCER FORMATION (UPPER EOCENE)—Mostly thick-hedded to massive,
well-sorted, frigble, fine-to coarse-grained arkosic miecaceous sandstone; upper
part of sandstone is coneretionary, carbonaceous, burrowed and locally cross-
bedded; thin-bedded siltstone and clavstone predominate at the top and hottom
of unit according to Schlicker and Deacon (1967); foraminifers are assigned to
the Narizian Stage of Mallory (1959), W. W., Rau, in Schlicker and Deacon
(1967).

COWLITZ FORMATION (MIDDLE AND UPPER EOCENE)—Micaceous, arkosic
to hasaltic sandstone, laminated siltstone and mudstone; basaltic conglomerate
and sandstone locally at the base; arkosic sandstone facies pinches out to the
west: foraminiferal assemblages are referred to the upper Narizian Stage of
Mallory (1959) in Newton and Van Atta (1976). Reference: Warren and others
(1945) Warren and Norbisrath (1946)

YAMHILL FORMATION (MIDDLE EOCENE)—Well indurated, thin-bedded to
massive clavstone and siltstone; lesser amounts of green basaltic sandstone,
basalt lapilli breccia, and poorly sorted tuffaceous sandstone; intruded hy
abundant basaltic and gabbroic dikes, <ills, and irregular masses, foraminifers
are referred to the A-? stage (approx. lower Narizian Stage of Mallory, 1959)
by W. W. Rau, in Schlicker and Deacon (1967). Principal reference: Baldwin
and others, 1955.

TILLAMOOK VOLCANICS (UPPER EOCENE)—Subaerial aphanitic, aphyric to
abundantly plagioclase and pyvroxene phyric hasalt and hasaltie andesite flows
with top and bottom flow breceias and platv interiors, minor dacite; also
includes some voleanic conglomerate, basalt lapilli tuffs, and basaltic
sandstone and siltstone interbeds; subordinate pillow lavas and breccias
associated with a few porphyritic sills and dikes. K-Ar dates range from 46.0
0.9 m.y. in lower part of sequence in Tillamook County (Magill and others,
1981) to 33.4 + 0.5 m.y. in upper part of sequence in Clatsop Countv (McElwee
in Nelson, in prep.). Principal references: Warren and others (1945); Warren
and Norbisrath (1946); Snavelv and others (1970).
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CAPE TFOULWEATHER BASALT (MIDDLE MIOCENFE)—Subaerial and
submarine tholeiitic basalt flows and breccias, see previous detailed
deseription of unit.

MARINE SANDSTONE (MIDDLE VMIOCENE)—Fine- to coarse-grained, massive
to thiek-bedded and cross-bedded, conecretionary, arkosic marine sandstone
above Cape Meares and Cape Lookout; equivalent to sandstone of Whale Cove
of Snavely and others, (1973).

DEPOE BAY BASALT (MIDDLE MIOCENE)—Submarine and subaerial tholeiitic
basalt flows; see previous detailed description of unit.

ASTORIA FORMATION, Silver Point member of Cooper (1981) (MIDDLE
MIOCENE)—Thin-bedded, laminated, micaceous, carbonaceous siltstone and
fine sandstone; see previous detailed deseription of unit.

ASTORIA FORMATION, Angora Peak member of Cooper (1981) (MIDDLE
MIOCENE)—Marine arkosie to voleanic micaceous, carhonaceous sandstone;
see previous detailed description of unit.

MARINE SEDIMENTARY ROCKS (OLIGOCENE AND UPPER EOCENE)—
Massive to thin-bedded tuffaceous siltstone; interbeds of arkosic fine-grained
sandstone and minor glauconitic sandstone primarilv near hase of unit;
foraminiferal assemblages are assigned to Zemorrian and upper Refugian
Stages of Kleinpell (1938).

TURBIDITE SANDSTONE (OLIGOCENE)—massive micaceous, tuffaceous
arkosic sandstone and medium-bedded, flaggv. graded beds (turbidite) of
mieaceous, carhbonaceous arkosic sandstone in middie part of Toem sequence;
foraminifers are assigned to the lower Zemorrian stage of Kleinpell (1938} (W,
W. Rau, written communication 1968).

SANDSTONE AND CONGLOMERATE (MIOCENE OR OLIGOCENE)—Thick-
bedded to massive, fine to coarse-grained arkosic, lithic sandstone and
pumiceous pebble-bearing arkosic conglomerate north of Garibaldi: includes
some massive to thin-bedded tuffaceous siltstone and rhvthmically bedded
arkosie sandstone.

BASALTIC SANDSTONTE OF PACIFIC CITY (UPPER EOCENE)—Massive to
thick-bedded, gritty to coarse-grained basaltic sandstone, contains interbeds of
siltstone and tuff; in places cobble and houlder conglomerate derived from
basalt of Casade Head occur at base of sandstone unit; foraminifers are
assigned to the Refugian Stage of Schenck and Kleinpell (1936), W. W. Rau,
written communication (1956).

BASALT OF CASCADE HEAD (UPPER EOCENE)—Subaerial porphyritic fine-
grained hasalt and flow hrecria, basaltic andesite and rare biotite dacite flows
(M. Rarnes, 1981); near vent breccias with basalt splatter accumulations and
bombs occur locally; extrusive breecia with abundant clasts of siltstone and
caleareous nodules derived from underlving Nestueca Formation oceur at hase
of unit; thin-bedded tuff and lapilli-tuff interbedded with some flows,

numerous basalt feeder dikes cut sequence: voleanic sequence intertongues
Jaterally with upper Eocene Nestucea Formation.
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NESTUCCA FORMATION (UPPER EOCENE)—Massive to thin-bedded
tuffaceous siltstone and fine-grained sandstone; contains tuff beds, caleareous
coneretions and basaltie and glauconitic sandstone in lower part of sequence;
upper part of unit interbeds laterally with basalt flows and breccia of the
Rasalt of Cascade Head; bhasalt flows and breccias also interbedded in the
lower part of unit to the east. Foraminifera in siltstone are assigned to the
upper Narizian Stage of Mallory (1959), W. W, Rau, written communication.

MARINE TUFFACEOUS SILTSTONE (UPPER EQCENE)—Thin-bedded and
laminated, dark gray, tuffaceous siltstone with thin tuff beds and loealized
glauconitic and arkosic sandstone in lower part; upper part of unit locally
contains massive to well bedded tuffaceous siltstone and lesser amounts of
tuffaceous sandstone; contains foraminifers referrable to the Upper Narizian
Stage of Mallorv (1959) in lower part of unit (W. W. Rau written
communication, 1983). '

BASALTIC SANDSTONE (UPPER EOCENE)—Massive to well-bedded, fine to
coarse basaltie sandstone, siltstone, and subordinate hasalt lapilli brececia; in
places basalt or silicic boulder conglomerate is abundant; sandstone is
interbedded with siltstone containing foraminifers referrahble to upper Narizian
Stage (W. W. Rau, written ecommunication, 1983).

TILLAMOOK VOLCANICS (UPPER MIDNLE AND UPPER EOCENE)—A thick
sequence of mostlv subaerial basalt flows; flows are thin, have well developed
flow top and bottom hreccias which are commonly oxidized or deeply
weathered; flows are fine grained, aphvric to abundantly plagioclase and
pyroxene-phyric basalt and basaltic andesite; dacite occurs near the top of the
section; flows interfinger downsection into submarine voleanie facies, and
interbeds of siltstone and tuffaceous sanstone ocecur loeally; dike swarms of
basalt, andesite and dacite are common; K-Ar ages from the middle and lower
part of the sequence range from 42.7 + 0.5 m.y. to 46.0 + 0.9 m.y. (Magill and
others, 1981); dacite from top of voleanic pile near Tillamook gives K-Ar age
of about 40 m.v. (Leda Beth Pickthorn, written communication, 1983).

TILLAMOOK VOLCANICS, SUBMARINE FACIES (UPPER MIDDLE AND
UPPER EOCENE)—Basalt breccia, pillow lava, and basalt lapilli- and augite-
rich tuff with interbeds of basaltic sandstone and conglomerate, well-indurated
siltstone which contain thin calcareous beds or concretions; unit cut by many
dikes and sills which prohably are feeders to volcanic sequence. Foraminiferal
assemblages are assigned to the lower part of the Narizian Stage of Mallorv
(1959); (W. W. Rau, written communication).

YAMHILL FORMATION (MIDDLE AND UPPER EOCENE)—Massive to thin-
hedded coneretionary siltstone with thin interbeds of arkosic, glauconitie, and
hasaltic sandstone: contains localized interbedded basalt flows and lapilli
breccia in SW part of map area; also contains rhythmically hedded arkosic
sandstone on western side of map area: foraminiferal assemhlages in siltstone
referred to Ulatisian Stage and lower part of the Narizian Stage of Mallory
(1959) where unit underlies the Tillamook Voleanics and overlies the Siletz
River Voleanies; Along the southern boundary of the map area near the Mill
Creek type Jlocality, unit consists primarilv of massive, micaeous,
carbonaceous, tuffaceous siltstone and mudstone with a few basaltic sandstone
interbeds and calcareous concretions; foraminifers are assigned to the Narizian
stage of Mallory (1959), as summarized by Brownfield (1982) and Gaston (1974);
original reference: Baldwin and others (1955).

TYEE FORMATION (MIDDLE EOCENE)—Medium- and fine-grained micaceous,
feldspathic, lithic or arkosic marine sandstone and micaceous carbonaceous
siltstone in graded beds 1/2- to 4-in thick of turbidite origin: groove and flute
casts common on soles of heds, contains interbeds of basaltic tuff-breccia and
dacitie tuff; hemipelagic clavstone laminae at top of some turbidite beds
contain a foraminiferal fauna referred to the Ulatisian Stage of Mallory 1959);
nannofossils from thick siltstone interhed are assigned a lower middle Eocene
age by Bukry (personal communication, 1983).

YAMHILL-TYEE FORMATION, UNDIVIDED (MIDDLE
Interfingering tuffaceous siltstone and arkosie turbidite sandstone.

EOCENE)—

SILETZ RIVER VOLCANICS (LOWER AND MIDDLE EOCENE)—Pillow flows,
tuff-breccias, massive flows and sills of tholeiitic and alkalic basalt; unit
pervasively zeolitized and veined with calcite; upper part of sequence contain
numerous interbeds of basaltic <iltstone, sandstone, and locally derived basalt
conglomerate, thick beds of hasaltic tuff, and rare fossiliferous, calcareous-
rich beds; these aceumulations of voleanie rocks are interpreted as volcanic
islands or seamounts that rest on oceanic crust (Snavely and others, 1968);
foraminiferal assemblages are referred to the Ulatisian and Penutian Stages of
Mallory (1959); K-Ar ages from the Siletz River Voleanics in the map area
range from 51.7 + 1.0 m.v. to 56.0 + 1.5 m.v. (Dunean, 1982),

SUBMARINE BASALT (EOCENE)—Pillow basalt and submarine hasall breceia
and lapilli breccia and intrusive rock, fresh to altered, aphvrie to plagioclase-
phvric; exposed heneath Nestucca Formation in southern part of map area; in
places fresh black basalt 1ooks like submarine facies of Tillamook Voleanics: in
other places hasalt is sheared, altered, zeolitized, and veined with calcite
similar to Siletz River Voleanics.

INTRUSIVE ROCKS

INTRUSIVE CAPE FOULWEATHER BASALT (MIDDLE MIOCENE)—Sparselv to
abundantly plagioclase phyrie tholeiitic basaltic sills and dikes: magnetic
polarity is normal and chemistry is equivalent to the Frenchman Springs flows
of the Columbia River Plateau (Snavely and others, 1973; Swanson and others,
1979).

INTRUSIVE DEPOE BAY BASALT (MIDDLE MIOCENE)—Aphanitic to
microphyric tholeiitic hasaltic sills and dikes; some gabbroic and peperitic
basaltic intrusions; normal and reverse polarities; high-Mg and low-Mg
chemieal varieties are similar to Grande Ronde flows of the Columbia River
Plateau (Snavely and others, 1973; Swanson and others, 1979): K-Ar dates
range from 14 + 2.7 m.v. (Turner, 1970) to 15.9 + 0.3 m.y. (Niem and Cressv,
1973).

GRANOPHYRIC GABBRO (OLIGOCENE)—Sills and dikes of massive gabhro
composed largelv of plagioclase, ferroaugite, iron-rich olivine and auartz-
alkali feldspar intergrowths: in places strongly different-iated, forming
pegmatitie gahbro and granophyvre.

g

CAMPTONITE INTRUSIVE ROCK (LOWER OLIGOCENE)—dikes and irregular
intrusive bodies of barkevikite, augite, or biotite camptonite, commonly
porphyritic but may be aphyrie; K-Ar ages of 32.6 + 1 m.y. and 33.6 + 1.7 m.y.
reported for intrusions in Euchre Mt. quadrangle to south (Snavely and others,
1976).

BASALT OF COUGAR MOUNTAIN (LATE EOCENE OR
OLIGOCENE?)—Thick sills and dikes of altered vesicular, amvgdsloidal, and
plagioclase phyric basalt; locallv pillowed and hrecciated at base; secondary
chert and quartz ‘ill interstices between pillows; mav include some flows.
Informal unit of Rarev (in Prep.) and Mumford (in Prep.).

TERTIARY INTRUSIVE ROCKS (EOCENE TO MIOCENEM—Primarily sills and
dikes of aphanitic to coarse-grained, aphyric to augite and plagioclase-phyric
hasalt; includes intrusions in the upper part of the Siletz River Voleanics of
middle to late Focene age and intrusions of late Eocene, Oligocene and middle
Miocene age, mostly in the marine sedimentary sequence.
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