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CORRELATION OF CENOZOIC STRATIGRAPHIC UNITS
OF
WESTERN OREGON AND WASHINGTON

Correlation of rock units is a fundamental data base for interpreting
earth history. The chart accompanying this report is a graphical display
of current knowledge by thirty stratigraphers on the correlation of
the Cenozoic stratigraphic units of twenty local successions in western
Oregon and Washington (see Exhibits 1, 2,and 3). The local successions are
correlated to both provincial and global chronostratigraphic units.

The new correlation chart, "Correlation of Cenozoic Stratigraphic Units of

Western Oregon and Washington," revises part of the 1944 chart "Correlation
of the Marine Cenozoic Formations of Western North America," constructed
under the chairmanship of C. E. Weaver and published by the Geological

Society of America.

Correlations shown on the new chart differ from many previously published
reports. The changes reflect two origins:

1) New data that change or refine previous correlations; and
2) Changes 1in the 1local usage of the European series-epoch and
stage-age units.

Access to new data is facilitated by the data sheets for individual
stratigraphic units. The data sheets have been provided by the geologists
contributing to the construction of the local stratigraphic columns. Each
data sheet consists of basic nomenclatural, stratigraphical, and
biostratigraphical information including references for the first use of
the stratigraphic unit and a "most useful" publication. Use of the data
sheets and the references cited thereon is essential to the correct usage
of the correlation chart.

Changes in European series-epoch and stage-age usage result from the
recalibration of Oregon and Washington biostratigraphic and
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chronostratigraphic units to the global chronostratigraphic units. This
recalibration has been accomplished by redefinition of 1local zonal and
stage units and their correlation, through the wuse of new data on
planktonic microfossils collected from local stratigraphic units, to the
planktonic zonal schemes of the worldwide geologic time scale. The
biostratigraphic correlations are augmented by integration of radiometric
ages (see Armentrout, 1981).

The refinement of correlation between provincial and global chrono-
stratigraphic units requires reevaluation of previously published
Oregon-Washington usage of European series-epoch and stage-age units.
A case in point are those formations containing foraminiferal faunas
assigned to the Narizian and Refugian Foraminiferal Stages. Based on the
best data available, Weaver and others (1944) correlated the Narizian Stage
to the late Eocene and the Refugian Stage to the Eocene-0ligocene. Recent
work incorporating planktonic microfossil faunas recovered from the same
strata as the benthic foraminifers has shown that the Narizian best corre-
lates with the middle to early late Eocene, and the Refugian best correlates
with the late Eocene (Armentrout, 1981; Rau, 1981; Warren and Newell, 1981).

Geologists must identify the basis of published age assignments, including
the time scale used by the original author, and reevaluate that data in
light of current correlation frameworks. Reevaluation of provincial usage
of European terms is facilitated by inclusion of both global and provincial
chronostratigraphic frameworks on the "Correlation of Cenozoic Strati-
graphic Units of Western Oregon and Washington" chart and by use of
the information on the stratigraphic unit data sheets.

The construction of this chart, "Correlation of Cenozoic Stratigraphic Units
of Western Oregon and Washington," has been a cooperative effort of the
Oregon Department of Geology and Mineral Industries and the Washington
Department of Natural Resources - Geology and Earth Resources Division.
Development of the Oregon-Washington chart is part of a national project
entitled "Correlation of Stratigraphic Units of North America" (COSUNA).
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COSUNA is a research project of the American Association of Petroleum
Geologists in cooperation with the United States Geological Survey and the
Geological Society of America. The COSUNA project began in 1976 and is
concluding during 1983 with the publication of a series of regional
correlation charts. These charts are intended to serve as replacements for
the sixteen correlation charts published as Bulletins of the Geological
Society of America during 1942-1960.

Publication of the COSUNA charts is coordinated by 0. E. Childs, A.
Salvador and G. Steel. Childs, in his 1981 Annual Report on the COSUNA
project, noted that G. Arthur Cooper, senior author of the 1942 Correlation
Chart #4, admonished chart users to remember that "Many of the correlations
are only tentative; the reader is warned not to accept the chart as a final
or fixed expression of correlations; it is a statement of existing
knowledge only." The publication of a new correlation chart series in the
1980's provides a new "tentative" statement of existing knowledge reflect-

ing the ever—increasing understanding of the stratigraphic record.

To facilitate understanding of the present chart for the "Correlation of
Cenozoic Stratigraphic Units of Western Oregon and Washington," the
following aspects of chart construction are noted:

1. The "Correlation of Stratigraphic Units of North America" (COSUNA)
project provides a series of correlation charts using a uniform time
scale to facilitate correlation of stratigraphic units between
different geographic regions of North America. While the correlation
of global chronostratigraphic units continues to undergo modification
and recalibration (see Berggren, Kent, and Flynn, 1983), the COSUNA
charts use the time scale proposed by the COSUNA Geochronology
Committee (Salvador, 1981). Use of a single time scale for all charts
facilitates both correlations between regions and with updated time
scales.



2. The absolute time scale of this chart changes at 1, 5,and 25 million
years to conform with the California COSUNA Chart allowing for format
uniformity between the two West Coast charts.

3. The Oregon and Washington Chronostratigraphic Units are correlated
to the Global and Oceanic Chronostratigraphic Units by specialists in
each discipline and are in general agreement with the California
COSUNA Chart.

NOTE: To this point, all correlations are by committee and are thus a
'compromise' to attain uniformity between all charts or at Tleast
charts of adjacent areas.

4. Correlation of the western Oregon and Washington Cenozoic strati-
graphic units 1is based on the recommendations of local authorities
using biostratigraphic data and superpositional relationships.

5. Radiometric data are noted only on the formation data sheets. Some of
the radiometric ages are not compatible with biostratigraphically
derived million-year ages. Because the Global Chronostratigraphic
Units are based on biostratigraphically defined units, correlations to
that time scale must be biostratigraphic (see Berggren, 1981).
Resolution of discrepancies between biostratigraphically and radio-
netrically derived million-year ages requires further research.

6. The western Oregon and Washington Cenozoic COSUNA Chart represents a
statement of knowledge by the centributing authors as of March 18,
1983.
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EXHIBIT 2
STRATIGRAPHIC COLUMNS

ROSEBURG AREA: composited from units cropping out in the vicinity of Roseburg, Douglas and
eastern Coos Counties, Oregon

CAPE BLANCO AREA: composited fram units cropping out along the sea cliffs between Sixes
River and Floras Lake near Cape Blanco, Curry County, Oregon

COOS BAY AREA: composited fram units cropping out between Fivemile Point northward to Coos
Head and eastward to the Coast Range foothills, Coos County, Oregon

REEDSPORT AREA: composited from surface and subsurface units in the vicinity of Reedsport,
Douglas County, Oregon

EUGENE AREA: composited fram surface and subsurface units in the Eugene area, Lane County, Oregon

CENTRAL COAST RANGE: composited from units cropping out in the vicinity of Newport,
Lincoln County, Oregon

McMINNVILLE-SHERIDAN AREA: composited from surface and subsurface units in Polk County, Oregon

OREGON CITY-MOLALLA AREA: composited fram surface and subsurface units in the vicinity of
Oregon City and Molalla, Clackamas County, Oregon

ASTORIA AREA: conposited from units cropping out along the coastal cliffs and inland
in Clatsop County, Oregon

COLUMBIA COUNTY AREA: composited from surface and subsurface units in Colurbia County, Oregon

SOUTH FLANK-WILLAPA HILLS: composited from surface units in Wahkiakum and Pacific
Counties, Washington

GRAYS HARBOR BASIN: composited fram units cropping out along the Willapa, Chehalis, Satsop
and Wishkah Rivers, Pacific and Grays Harbor Counties, Washington

CENTRALIA-CHEHALIS AREA: composited from surface and subsurface units in the Centralia-
Chehalis coal district, Thurston and Lewis Counties, Washington

WESTERN OLYMPIC PENINSULA: composited from units cropping out along the sea cliffs and
stream valleys between Point Grenville and the Hoh River, western Grays Harbor and
Jdefferson Counties, Washington

NORTHWEST OLYMPIC PENINSULA: composited from units cropping out in the vicinity of Cape
Flattery and Crescent Lake, Clallam County, Washington

NORTHEAST OLYMPIC PENINSULA: composited from units cropping out along the coastline of
Discovery Bay and between Port Townsend and Port Ludlow, Jefferson County, Washington

BREMERTON AREA: conposited fram units cropping out along the shoreline between Bramerton
and Blakeley Harbor, Kitsap County, Washington

SEATTLE AREA: composited from surface and subsurface units in the vicinity of Seattle and
Hobart, King County, Washington

CARBON RIVER AREA: composited from units cropping out in the Lake Tapps quadrangle, Pierce
County, Washington

BELLINGHAM AREA: composited fram surface and subsurface units in western Whatcom and Skagit
Counties, Washington -8-



EXHIBIT 3
LOCATION OF STRATIGRAPHIC COLUMNS
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DATA SHEETS

The first entry in each section gives the location, column name,
general location description, principal reference, and column authors
for that particular stratigraphic column.

The following entries in each section are data sheets for each
stratigraphic unit included in that particular stratigraphic column.
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1. ROSEBURG AREA

A. COMPOSITE SECTION LOCATION

Reference #
Latitude 43°

County or Counties 019

15 N

Location #
Longitude

Oouglas County

123° 20 W

State. . . . . . . 36

Oregon State

Column Name:

Chart Name:

General Location Description:

Roseburg Area

Cenozoic Stratigraphic Units, Western Oregon and Washington

Cenozoic section composited from units in

and around Roseburg, Oregon, within Douglas County and eastern Coos

County.

Principal Reference:

Baldwin, E. M., 1974, Eocene stratigraphy of southwestern Oregon:

Oregon Department of Geology and Mineral Industries

40 p., 1 map.

Biostratigraphy:

Bulletin 83,

Miles, G. A., 1981, Planktonic foraminifers of the lower Tertiary
Roseburg, Lookingglass, and Flournoy Formations (Umpqua Group),

Southwest Oregon:
p. 85-103.

Column Authors:

Geological Society of America Special Paper 184,

E. M. Baldwin, University of Oregon

R. McKeel, Consultant, Otis, Oregon
G. A. Miles, Exxon U.S.A.

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3.
Column Name Roseburg Area
Chart # 6. Column # 1

Name of Stratigraphic Unit _fluvial terrace deposits

€S0 Province # 710

Stratigraphic Rank and Status:

{Circle Appropriate Rank} Group{formatiomMember, Bed,
{Circle Appropriate Status) Formal Qloiormal)

Age _Quaternary Pleistocene
System Series Stage
Surface Subsurface or Both _Surface
Bounding Units: Abave alluvium Below various Eocene Units
Lithology: Dominznt ands 07
Subordinant gravels N
Thickness (Metric 10-30m }

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Econoric Data: sand and gravel

Other Data: (?) Plio-Pleistocene river terraces occur intermittently

along the valleys.

Original Reference:

Baldwin, E. M., and Beaulieu, J. D., 1973,

Most Significant Reference:
Oregon Department of

Geology and Mineral Resources of Coos County, Oregon:
Geology and Mineral Industries Bulletin 80, 40 p.

J. M. Armentrout

Author(s) of Sheet Preparation:
d 12/31/82

Date Prepared:

-13-

© N0

10.
12.

13,
14.

20,

21.

Reference # Location # 3. CSD Province # 710

2
Column Mame _Roseburg Area
Chart #

6
Mame of Stratigraphic Unit Bateman Formation

Column # 1

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groypfformation) HMember, Bed,
(Circle Appropriate Status){Formaly Intormal

Age _Paleogene Eocene Lutetian
System Series Stage
Surface Subsurface or Both _Surface
Bounding Units: Above __ alluvium Bclow ETKton/Tyee Formation
Litholegy: Dominant sandstone 70 %
Subordinant ravel 30 %
Thickness {Metric 500m
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within:

Below: X

Upper Ulatisian Stage Forams; megafossils upper Middle Eocene (?).
See Baldwin, 1974,

Fossil Data:
Fossil plants listed by Brown in Baldwin, 1961:

Radiometric Data: None Years Nethod

Source:

Coal beds of marginal quality present in upper part of
formation.

Econonic Data:

Other Data:

Original Reference: Baldwin, E. M., 1961, Geologic map of the lower
Umpqua River Area, Oregon; U. S. Geological Survey Map OM-204

Most Significant Reference: E. M. Baldwin, 1974, Eocene Stratigraphy of
Southwestern Oregon: Oregon Department Geology and Mineral Industries
Bulletin 83, 40 p.

E. M. Baldwin
12-9-82

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. CSD Province # 710
Column Name __Roseburg Area

Chart # 6.
Name of Stratigraphic Unit Tyee Formation
Stratigraphic Rank and Status:

{Circle Appropriate Rank) Groupomatiory!iember, Bed,
(Circle Appropriate Status) nformal

Location # 3.

Column # 1

Age Paleogene Eocene Lutetian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above __ Elkton Fm Bclow Flourfiey Fm
Lithology: Dominant sandstone %
Subordinant iltstone 30_%
Thickness (Metric 1,750 o )
Major Unconformities: - Check Appropriate Line -
None = Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data: Ulitizian Stage Forams: Miles, G. A., 1981, in Geological Society
of America Special Paper 184, p. 85-103.

Radiometric Data: Method

Source:

None Years

Economic Data: Coal beds at Eden Ridge are possibly commercial.

Other Data: Tyee Formation rests on Flournoy Formation. Both contain massive
sandstone beds but the Flournoy beds are better graded and may be of deeper water
deposition than Tyee beds. Tyee Formation contains coal and conglomerate at
southern end of basin.

Original Reference: piller, J. S,,1898, Description of the Roseburg quadrangle,
Oregon: U. S. Geological Survey Geological Atlas, Folio 49

Most Significant Reference: Baldwin, E. M., 1974, Eocene stratigraphy of
southwestern Oregon: Oregon Department of Geology and Mineral Industries
Bulletin 80, 82 p.

E. M. Baldwin
July 1, 1982

Author(s) of Sheet Preparation:
Date Prepared:

Reference # 2. Location # 3. CSD Province # 710
Column Mame __ Roseburg Area
Chart # 6. CoTumn # 1

Name of Stratigraphic Unit _Flgurngy Formation
Stratigraphic Rank and Status:
{Circle Appropriate Rank)

Group(Tormation)tember, Bed,
{Circle Appropriate Status)(formaly Informal i i
Age Paleogene OCene Ypresian-Lutetian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _Tyee Fm Below Lookingglass Fm
Lithology: Dominant siltstone %
Subordinant sapdstone 45 %
Thickness (Metric 1.500 m_ )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: Ulitizian Stage Forams: Miles, G. A., 1981, in Geological
Society of America Special Paper 184, p. 85-103.

Radiometric Data: None  Years

Source:

Method

Economic Data:

Other Data: Basal Flournoy is largely graded sandstone, upper Flournoy
is largely siltstone.

Baldwin, E. M., 1974, Eocene stratigraphy of southwestern
Bulletin B3, 40 p.

Original Reference:
Oregon: Oregon Depar ment of Geology and Mineral Industries

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, L.,
Gray, J., Newton, V. C., Jr., and Mason, R. S., 1973, Geology and mineral
resources of Coos County, Oregon: Oregon Department of Geology and Mineral
Industries Bulletin BO, 82 p.

E. M. Baldwin

Author(s) of Sheet Preparation:
July 1, 1982

Date Prepared:
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Reference # 2.
Column Name _Roseburg Area
Chart # 6. Column #
Name of Stratigraphic Unit ETkton 571tstone M mber

Stratigraphic Rank and Status:
F mation Bed, of Tyee Formation

Location # 3. CSD Province # 710

(Circle Appropriate Rank) Grouj
(Circle Appropriate Status)(Formal) Informa

Age Paleogene Eocene Lutetian
System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above _ Bateman Fm Below Tyee Tm
Lithology: Dominant si1tstone 75 ¢
Subordinant _sandstone AN
Thickness (Metric 1000m )]

Major Unconformities: - Check Appropriate Line -
None Disconformable Angular

Above: X

Within:

Below: X

Fossil Data: Ulatisian Stage Forams (Rau and Stewart): perhaps upper part -
See Baldwin, 1973. Also Miles, G. A., 1981 in Geological Society of America
Special Paper 184, p. 85-103. -

Method

Radiometric Data: None

Source:

Years

Economic Data:  None

Other Data:
Tyee may interfinger or grade upward into the Elkton:
"Elkton Formation".

Elkton sandStone beds are similar to those in Tyee and the
Baldwin (1973) uses

Original Reference: Baldwin, E.M., 1961, Geologic map of the Lower Umpqua
River area, Oregon: U.S. Geological Survey Map OM-204

Most Significant Reference: Baldwin, E. M.,1973, Eocene Stratigraphy of
southwestern Oregon: Oregon Department Geology and Minerals Industries
Bulletin 80, 82 p.

E. M. Baldwin
July 1, 1982

Author(s) of Sheet Preparation:
Date Prepared:

Reference # 2. Location # 3. CSD Province # 710
Column Name _ Roseburg Area
Chart # 6. Column # 1

Name of Stratigraphic Unit _jpgkingglass Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group( Member, Bed,
{Circle Appropriate Status)(ormal) Informal
Age Paleogene ogene

Ypresian
System Series Stage
Surface Subsurface or Both Surface .
Bounding Units: Above Flournoy Fm Bolow RoSeburg and vre-Tertiary
Lithology: Dominant siltstone [

Subordinant and_sandstone _% %
Thickness (Metric

Major Unconformities:

000 m i
- Check Appropriate Line -

None  Disconformable  Angular
Above: 3
Within:
Below: X

Fossil Data: Penutian Stage (R. Thoms) and Penutian-Ypresian Stage Forams. :
Miles, G. A., 1981, in Geological Society of America Special Paper

184, p. 85-103. -

None Method

Radiometric Data: Years

Source:

Economic Data:

Other Data: The basal member is largely conglomerate; middle member mostly
siltstone and sandstone; upper member of locally derived conglomerate and
sandstone.

Baldwin, E. M., 1974, Eocene stratigraphy of southwestern
Bulletin 83, 40 p.

Original Reference:
Oregon: Oregon Department of Geology and Mineral Industries

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, L., Gray, J.,
Newton, V. C., Jr., and Mason, R. S., 1973, Geology and mineral resources of
Coos County, Oregon: Oregon Department of Geology and Mineral Industries
Bulletin 80, 82 p.

E. M. Baldwin
July 1, 1982

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3. CSD Province # 710

Column Name _ Roseburg Area

Chart # 6. Column # 1

Name of Stratigraphic Unit _Roseburg Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupgformation)tember, Bed,
(Circle Appropriate Status)ormaly Informal
Age _Paleogene ocene Danian-Ypresian

System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above _Lookingglass Fm Bclow __Unknown
Lithology: Dominant siltstone and sandstone 65 %
Subordinant _basalt flows and breccia 35 %
Thickness (Metric 5000+ m. )]
Magor Unconformities: - Check Appropriate Line -
lone  Disconformable  Angular
Above: X
Within:

Below:  Unknown

Fossil Data: Forams indicate early Eocene Ypresian of Planktonic stages or
Penutian-Bulitian: Miles, G. A., 1981, Geological Society of American Special
Paper 184, p. 85-103.
Average 62

Radiometric Data: mﬂ]ioq Years flethod K/Ar (Range 58-66 my)

Source: Duncan, R. A., in press (19837, 'K'crm’g‘Tp & wn“almn in

in the Coast Range of Oregon and Washington: Journal of

Geophysical Research

Economic Data: Basalt used for road construction - also petroleum exploration
targets within sedimentary interbeds.

Other Data: The fossil data is for the upper part of the Roseburg Formation
where sedimentary rocks are abundant. The lower Roseburg Formation age is
determined on Potassium/Argon dates.

Original Reference:Baldwin, €. M., 1974, Eocene stratigraphy of southwestern
Oregon: Oregon Department of Geology and Mineral Industries Bulletin 83, 40 p.

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, L., Gray, J.,
Newton, V. C., Jr., and Mason, R. S., 1973, Geology and

Mineral Resources of Coos County Oregon: Oregon Department of Geology and
Mineral Industries Bulletin 80, 82 p.

Author(s) of Sheet Precparation: E. M. Baldwin
Date Prepared: 7-1-82
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2. CAPE BLANCO AREA

A. COMPOSITE SECTION LOCATION

Reference # Location #

Latitude 2° 50 N Longitude 124° 3 W
County or Counties _Q15 Curry County

State. . . . . .. _3 Oregon State

Cotumn Hame: Cape Blanco Area

Chart Name: Cenozoic Stratigraphic Units, Western Oregon and Washington
General Location Description: Cenozoic section composited from units cropping
out along the sea cliff between Sixes River and Floras Lake at Cape Blanco,
Curry County, Oregon

Principal Reference (with Biostratigraphic review):

Armentrout, J. M., 1980, Cenozoic stratigraphy of Coos Bay and
Cape Blanco, southwestern Oregon: Oregon Department of Geology
and Mineral Industries Bulletin 101, p. 175-216.

Column Authors: E. M. Baldwin, University of Oregon
J. M. Armentrout, Mobil 0i1 Corporation

W. 0. Addicott, U. S. Geological Survey

12.

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # 710 1. Reference # 2. Location # 3. CSD Province # 710
Column Name Cape Blanco Area 4. Column Name _Cape Blanco Area
Chart # 6. Column # _2 5. Chart # 6. Column #2
Name of Stratigraphic Unit parine and fluvial terrace deposits 7. Mame of Stratigraphic Unit EIk River Beds
Stratigraphic Rank and Status: 8. Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group tigntierber, Bed, {Circle Appropriate Rank) Group £ormation)Member, Bed,
(Circle Appropriate Status) Formal {Qotermal) {Circle Appropriate Status) ormaly Informal
Age Quaternary Pleistocene 9. Age _Quaternary Pleistocene
System Series Stage System Series Stage
Surface Subsurface or Both Surface — 10. Surface Subsurface or Both
Bounding Units: Above alluvium BeTow ETk River Beds 11. Bounding Units: Above terrace degosws BeTow Port Orford Formation
Lithology: Dominant san: Uz 12. Lithology: ODominant sandstone 90
Subordinant __ gravel 30 % Subordinant _conglomerate 10 ¢
Thickness (Metric _about 13 M } 13. Thickness (Metric 7mn ]
Major Unconformities: - Check Appropriate Line - 14. Major Unconformities: - Check Appropriate Line -
None  Disconformable Angular None  Disconformable  Angular
Above: X Above: X
Within: Within:
Below: X Below: X
Fossil Data: Molluscan fauna reported by Addicott (1964) 15. Fossil Data: Forams and Mollusks discussed in Armentrout (1980), Mammals mentioned
in Armentrout, J. M., 1981, Geological Society of America Special Paper 184,
p. 137-148.
Radiometric pata: None Years MNethod 16. Radiometric Data: None Years Method
Source: Source:
Economic Data: sand and gravel 17. Economic Data:
Other Data: Part of Oregon coastal terrace sequence under study by U. S. 18. Other Data:
Geological Survey, Menlo Park
Original Reference: Addicott, W. 0., 1964, A late Pleistocene invertebrate fauna 19. Original Reference: Diller, J. S., 1902, Topographic development of the
from southwestern Oregon: Journal of Paleontology, v. 38, no. 4, p. 650-661. Klamath Mountains: U. S. Geological Survey Bulletin 196, 69 p.
Redefinition: Baldwin, E. M., 1945, Some revisions of the late Cenozoic stratigraphy
of the southern Oregon coast: Journal of Geology, v. 53, no. 1, p. 35-46.
Most Significant Reference: J. M. Ammentrout, 1980, Field trip road log for the 20. Most Significant Reference: Armentrout, J. M,, 1980, Field trip road log for the
Cenozoic stratigraphy of Coos Bay and Cape Blanco southwestern Oregon: Oregon Cenozoic stratigraphy of Caos Bay and Cape Blanco southwestern Oregon: Oregon
Department of Geology and Mineral Industries Bulletin 101, p. 175-216. Department of Geology and Mineral Industries Bulletin 101, p. 175-216.
Author(s) of Sheet Preparation: J. M. Armnentrout 21. Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-10-82 22. Date Prepared: 9-10-82
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19.

2. CAPE BLANCO AREA

Reference # Location # 3. CSD Province # 710
Column Name —
Chart # 6. Column # 2
Name of Stratigraphic Unit _ Port Orford Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupfformation)Hember, Bed,
(Circle Appropriate Status)Formal) Informal

Age _Quaternary Pleistocene
System

2.
Cape Blanco Area

Series

Surface Subsurface or Both Surface
Bounding Units: Above _Elk River Beds Below Empire Fm.
Lithology: Dominant sandstone %
Subordinant siltstone + conglomerate I5 %
Thickness (Metric 56 m
Major Unconformities: - Check Appropriate Line -
tione  Disconformable
Above: 3
Within:
Below: X

Stage

Angular

1979, Late Cenozoic
University of

Fossil Data: Molluscan fauna discussed by Roth, B.,
invertebrates from northwest California and southwest Oregon:
California Berkeley, Doctoral thesis, 803 p., unpublished.
Hethod

Radiometric Data: Years

Source:

None

Economic Data:

Other Data:

Baldwin, E. M., 1945, Some revisions of the late Cenozoic

Original Reference:
Journal of Geology, v. 53, p. 35-46.

Stratigraphy of the southern Oregon coast:

1980, Field trip road log for the
Oregon Department of

Most Significant Reference: Armentrout, J. M.,
Cenozoic stratigraphy of Coos Bay and Cape Blanco, Oregon:
Geology and Mineral Industries Bulletin 101, p. 175-216.

Author{s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 7

Reference # Location # 3. CSD Province # 710
Column Name Cape Blanco Area

Chart # 6. Column # 2
Mame of Stratigraphic Unit sandstone of Tloras Lake

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group@ormatioMMenber, Bed,
(Circle Appropriate Status) Formal (informal)

Age _Paleogene Miocene Burdigalian-Serravallian
System Series Stage
Surface Subsurface or Both Surface ~
Bounding Units: Above _gmpire Formation BeTow Roseburg fm
Lithology: Dominant andstone 95 %
Subordinant  conglomeratic sandstone 5 %
Thickness (Metric _150-180 m

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: x
Within:
Below: x

Fossil Data: Extensive marine larger invertebrate fauna throughout formation,
principally mollusks. A 7-8 m thick tuff bed near top contains fossil leaves.
Fossil invertebrates indicate assignment to the Newportian Stage. See
Addicott (1980).
Radiometric Data:
Source:

None Years tethod

Economc Data:

Other Data:

Original Reference:

Addicott, W. 0., 1980, Miocene strat1graphy and fossils,
Cape Blanco, Oregon: 87-

Oregon Geology, v. 42, no. 5, p.

Addicott, W. 0., 1980, Miocene stratigraphy and

Most Significant Reference:
Oregon Geolcgy, v. 42, no. 5, p. 87-97.

fossils, Cape Blanco, Oregon:

Author(s) of Sheet Preparation:

W. 0. Addicott
Date Prepared: -8-82
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Reference # 2. Location # 3. CSD Province # _710
Column Name Cape Blanco Area
Chart # 6. Column # 2

Name of Stratigraphic Unit Empire Formation (restricted)

Stratigraphic Rank and Status

(Circle Appropriate Rank) Groupffomation)Member, Bed,
{Circle Appropriate Status) @Qormal}” Informal

Age _Cenozoic Miocene

Tortonian-Messinian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Port Orford Formation Below sandstone of Floras Lake
Lithology: Dominant sandstone 80 %
Subordinant sandy siltstone )
Thickness (Metric _ 100 m (approx) 7
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X,

Within:

Below: X

Fossil Data: Mollusks (lower part) and diatoms (upper part). The mollusks are

referable to the Wishkahan Stage; the diatoms can be correlated with the upper

part of the Montesano Formation of Fowler (1965) in western Washington, by

J. A. Barron in Addicott (1980).

Radiometric Data: ___None
Source:

Years Method

Econonic Data:

Other Data: Restricted formation excluding sandstone of Floras Lake which was
formerly included in the Empire Formation.

The Empire Formation unconformably overlies the Jurassic Otter Point
Formation at the main western prominence; south of the main cape the Empire
Formation unconformably overlies the sandstone of Floras Lake.

Original Reference: Addicott, W. 0., 1980, Miocene strat\graphy and fossils, Cape
Blanco, Oregon : Oregon Geology, v. 42, no. 5, p. 87-97

Addicott, W. 0., 1980, Miocene stratigraphy and
Oregon Geology, v. 42, no. 5, p. 87-97.

Most Significant Reference:
fossils, Cape Blanco, Oregon :

W. 0. Addicott

Author(s) of Sheet Precparation:
Date Prepared:

Reference # . €S0 Province # 710
Column Name Cape Blanco Ar‘ea
Chart # 6.
Name of Stratigraphic Unit _ Roseburg Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupgormationytfember, Bed,
{Circle Appropriate Status)(ormaly Informal

Location # 3.

Column # 2

Age __Palecgene Eocene Thanetian-Ypresian
System Series Stage

Surface Subsurface or Both _Surface
Bounding Units: Above Floras Lake and Empire Fms. Below Unknown
Lithology: Dominant shale
Subordinant 7
Thickness (Metric _ 40+ m )
Major Unconformities: - Check Appropriate Line -
None  Disconformable

Angular
Above: X
Within:
Below: Unknown

Bandy, 0. L., 1944, Eocene Foraminifera
18, no. 4, p. 366-377.

Middle Eocene forams:
Journal of Paleontology, v.

Fossil Data:
from Cape Blanco, Oregon:

Radiometric Data: None Hethod

Source:

Years

Economic Data:

Other Data: E. M. Baldwin and others (1973, Oregon Department of Geology and
Mineral Industries Bulletin 80) assigned these shales to the Roseburg Formation.
The Roseburg Formation shales are in fault contact with Jurassic Otter Point
Formation metasediments.

1902, Topographic development of the Klamath

Original Reference:Diller, J. S.,
U. S. Geological Survey Bulletin 196,

Mountains (California and Oregon):
p. 1-69.

1980, Field trip road log for the

Most Significant Reference: Armentrout, J. M.,
Oregon Department of

Cenozoic stratigraphy of Coos Bay and Cape Blanco, Oregon:
Geology and Mineral Industries Bulletin 101, p. 175-216.

J. M. Armentrout

Author(s) of Sheet Preparation:
9-10-82

Date Prepared:
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3. COOS BAY AREA

A. COMPOSITE SECTION LOCATION

Reference #

23°

Latitude
36
Column Name: Coos Bay Area
Chart Hame:

General Location Description:

Coos County, Oregon.

25
County or Counties _011 Coos County
_Oregon State

N

Location #

Longitude

124° 15 W

Cenozoic Stratigraphic Units, Western Oregon and Washington

Cenozoic section composited from units
cropping out between Fivemile Point northward to Cape Arago and Coos
Head, and eastward to the Coast Range foothills east of Coos Bay,

Principal Reference (with Biostratigraphic review):

Armentrout, J. M., 1980, Cenozoic stratigraphy of Coos Bay and

Cape Blanco, southwestern Oregon:

Oregon Department of Geology

and Mineral Industries Bulletin 101, p. 175-216.

Column Authors:

E. M. Baldwin, University of Oregon

J. M. Armentrout, Mobil 0il Corporation

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # _710
Column Name _ Cops Bay Area
Chart # 6. Column #

Name of Stratigraphic Unit marine and fluvial terrace deposits

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(fOmation)tember, Bed, Nymgrous units
(Circle Appropriate Status) Formal {{niormal)
Age Quaternary Pleistocene

System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above _ alluvium Below A1l formations in area
Lithology: Dominant _ ~ sand 90 %
Subordinant silts_ 10 %
Thickness {Metric 1-10 m. )]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above : X
Within:
Below: X

Fossil Data: None in Coos Bay area

Radiometric Data: None Years Method

Source:

Economic Data: sand and gravel

littoral and aeolian sands - several terraces are present -

Other Data:
i (1945).

see Griggs

Griggs, A. B., 1945, Chromite bearing sands of the
U. S. Geological Survey Bulletin

Original Reference:
southern part of the coast of Oregon:
945-E, 150 p.

Most Significant Reference: Armentrout, J. M., 1980, Field trip road log
for the Cenozoic stratigraphy of Coos Bay and Cape Blanco, southwest
Oregun:2 gregcn Department of Geology and Mineral Industries Bulletin 101,
p. 175-216.

Author(s) of Sheet Preparation: J.

M. Armentrout
Date Prepared: 9-10-82
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Reference # 2. Location # 3. CSD Province # 710
Column Name __Coos Bay Area
Chart # 6. Column # _3

Name of Stratigraphic Unit __Empire Formatiop
Stratigraphic Rank and Status:

{Circle Appropriate Rank) GroupQomation)Member, Bed,
(Circle Appropriate Status)(forma nformal

Age _ Neogene Miocene Tortonian-Zanclean
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Pleistocene deposits BeTow Tunnel Point Fm, and
Lithology: Dominant sandstone £
. Subordinant siltstone 15z
Thickness (Metric 500 m )

Major Unconformities: - Check Appropriate Line -
None = Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data: Abundant mollusks assigned to Graysian Stage - by recorrelation

using Diatoms: See Barron and Armentrout, 1980, Late Miocene diatom florules

of the Empire Formation, Coos Bay, Oregon: Geological Society of America

Abstracts with Programs v. 12, p. 95-96.

Radiometric Data: _ None Years
Source:

Hethod

Economic Data:

Other Data: W. 0. Addicott (1976) assigned Empire to Wishkahan Molluscan
Stage. Subsequent data on diatoms (Barron and Armentrout, 1980) resulted in
Addicott redefining Wishkahan and correlating Empire Fm. with Graysian Stage
(correspondence for COSUNA).

Original Reference: Diller, J. S., 1896, A geological reconnaissance in
northwestern Oregon: U. S. Geological Survey 17th Annual Report, pt. 1,
p. 441-520.

Most Significant Reference: Armentrout, J. M., 1980, Field trip road log for
the Cenozoic stratigraphy of Coos Bay and Cape Blanco, southwest Oregon:
Oregon Department of Geology and Mineral Industries Bulletin 101, p. 175-216.

Author(s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 7-2-82
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3. COOS BAY AREA

Reference # 2. Location # 3. (CSD Province # _710
Column Nare Coos Bay Area
Chart # 6. Column #

Name of Stratigraphic Unit _Coos Conglomerate Member
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fumatinn(ﬂember} Bed, member of Empire Formation

(Circle Appropriate Status)(formal) Informa
Age Neggene Miocene Tortonian-Messinian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above Empire Fm sandstones

Bolow Empire Formation sandstones
— 8%

Lithology: pominant conglomerate K
Subordinant _sandstone 20 %

)

Thickness (Hetric
Major Unconformities:

12 m
- Check Approprinte Line -

Hone  Oisconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Diatoms of Thalassiosira antiqua - Nitzschia reinholdi zones
occur in strata below and above Coos Conglomerate - see Barron and
Armentrout, 1980, Geological Society of America Programs with Abstracts

v. 12, p. 95-96.
Radiometric Data:
Source:

None Years Hethod

Ecoronic Data:

Other Data: Coos Conglomerate fills a channel eroded into Empire Formation
sandstones; it is an intraformational conglomerate. A sgcond conglomerate
occurs up section from the type Coos Conglomerate at Fossil Rock.

Diller, J. S., 1896, A geological reconnaissance in

Original Reference:
U. S. Geological Survey 17th Annual Report, pt. 1,

northwestern Oregon:
p. 441-520.

Most Significant Reference: Armentrout, J. M., 1980, Field trip road log for the
Cenozoic stratigraphy of Coos Bay and Cape Blanco, southwest Oregon: Oregon
Department of Geology and Mineral Industries Bulletin 101, p. 175-216.

Author(s) of Sheet Preparation:

J. M. Armentrout
Date Prepared; 12-31-82

Reference # 2. Location # 3. CSD Province # 710

Column Hame Coos Bay Area

Chart # 6. Column # _3

Name of Stratigraphic Unit _ Tunnel Point Sandstone

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group {ormation)Member, Bed,

{Circle Appropriate Status)(formaly Informal i i

Age _Palecgene Eocene Priabonian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above _ Empire Formation

BeTow Bastendorff Shale

Lithology: Dominant andstone %;
Subordinant _sjltstone 20 %t
Thickness (Metric 230 m )

Major Unconformities: - Check Appropriate Line -
Nene  Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: Upper Galvinian Stage Mollusks: See A(mentrout, 1980, Oregon
Department of Geology and Mineral Industries Bulletin 101, p. 175-216.

Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Only exposure is in sea cliffs west of mouth of Coos Bay. Also
referred to as Tunnel Point Formation but Tunnel Point Sandstone is preferred
in U. S. Geological Survey Bulletin 1535.

Original Reference: Dall, W. H., 1898, A table of the North American Tertiary
formations, correlated with one another and with those of western Europe with
annotations: U. S. Geological Survey 18th Annual Report, pt. 2, p. 323-348.

i J
t Significant Reference: Baldwin, E. M., Beaulieu, J.‘D., Ramp, L., Gray, -
MNDeiltoSn‘,gnV‘. ‘Cc. ," Jr., and Mason, R. S.: 1973.‘Ge010gy‘and Mineral Resources of Coos
County, Oregon: Oregon Department of Geology and Mineral Industries Bulletin

B0, 82 p.
Author(s) of Sheet Preparation: E. M. Baldwin
Date Prepared: 7-2-82
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Reference # 2. CSD Province #
Column Name _ coans Bay Area
Chart # Column # _3

6.
Name of Stratigraphic Unit Miocene beds (Tarheel formation}

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{fomation)!ember, Bed,
(Circle Appropriate Status) Formal iniormal)

Location # 3. 710

Age __Neogene Miocene Burdigalian-Serravallian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _ Empire Formation BcTow _BastendorfT Shale
Lithology: DOominant andstone 0 %
Subordinant %
Thickness (Metric 8-? 100 m i

Major Unconformities: - Check Appropriate Line -
MNone ~ Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: Megafossils are Newportian and microfossils Luisian/Relizian. See
Addicott, W. 0., 1976, Neogene molluscan stages of Oregon and Washington, in Fritsche,
A. E., and others, eds., Neogene Symposium: Society of Economic Paleontologists and
Mineralogists, Pacific Section, San Francisco, California, April 1976, p. 95-115.
Radiometiic Data: None Years Method

Source:

Economic Data:

Other Data: Only known outcrop east of Pigeon Point, Coos Bay area; also known from
dredging spoil-piles in Coos Bay; see Moore (1963). Name of "Tarheel Formation" has
been reserved awaiting publication.

Armentrout, J. M., 1967, The Tarheel and Empire Formations -
University of

Original Reference:
Geology and Paleontology of the Type Sections, Coos Bay, Oregon:
Oregon Masters thesis (unpub) 155 p.

i i i Tlusks from the Astoria
Most Significant Reference: Moore, E. J., 1963, Miocene mo
Foosrmat(gonn inCGregon: U. S. Geological Survey Professional Paper 419, 109 p. (see
under Miocene dredgings)

Author(s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 7-2-82

Reference # 2. CSD Province # 710
Column Mame Coos Bay Area

Chart #

Name of Stratigraphic Unit _Bastendorff Shale
Stratigraphic Rank and Statu

{Circle Appropriate Rank} Group{fomation) Member, Bed,
(Circle Appropriste Status)ormaly Informal

Location # 3.

CoTumn # 3

Age _Paleogene Eocene Bartonian-Priebonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Tunnel Point Sandstone  Below _ Coaledc rormation
Lithology: Dominznt siltstone-shale 80 9
Subordinant __sandstone 20 %

Thickness (Metric
Major Unconformities:

900 m
- Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Narizian and Refugian Forams: See Armentrout, 1980, Oregon
Department of Geology and Mineral Industries Bulletin 101, p. 175-216.

Radiometric Data:
Source:

None  Years, Method

Economic Data: Potential scource of petroleum

Other Data: Mostly siltstone and shale, thus poorly exposed. Also referred to as
Bastendorff Formation but Bastendorff Shale is preferred in U. S. Geological
Survey Bulletin 1535.

Original Reference: Schenck, H. G., 1927, Marine Oligocene of Oregon:
California University Publication in Geological Sciences, v. 16, p. 449-460.

Most Significant Reference: Tipton, Ann, 1975, Foraminiferal biostratigraphy of
the Late Eocene to Early Oligocene type Bastendorff Formation, Near Coos Bay,
Oregon in Paleogene Symposium: Pacific Section American Assocwtion‘of Petroleum
Geologists-Society of Economic Paleontologists and Mineralogists-Society of
Exploration Geophysicists, Los Angeles, p. 563-585.

Author(s) of Sheet Preparation: E. M. Baldwin

Date Prepared: 7 2
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3. COO0S BAY AREA

Reference # 2. location # 3. CSD Province # 710
Column Narie Coos Bay Area
Chart # 6. CoTumn # 3

Name of Stratigraphic Unit Coaledo Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{Formation)tember, Bed,

(Circle Appropriate Status){FGrmal) Informal

Age _Paleogene Eocene’ Lutetian-Bartonian
System Series Stage

Surface Subsurface or Both Surface and subsurface

Bounding Units: Above Bastendorff Fm Below ETkton SiTtst.Mbr.of Tyee Fm
55 _% T

Lithology: Dominant
Subordinant ¢i1+ctone a5 % *
Thickness (Metric 7

Major Unconformitiés: - Check Appropriate Line -

None  Disconformable Angular
Above: X
Within: X
Below: X

Fossil Data: Narizian Benthic Foraminiferal Stage; Tejon and Transitional
Macrofossil Stages: See Armentrout, 1980, Oregon Department of Geology and
Mineral Industries Bulletin 101 p. 175-216

None Method

Radiometric Data: Years

Source:

Economic Data: Contains coal beds and maybe a source for petroleum

Other Data: Divided into a lower deltaic sandstone member; a middle deep water
marine member and an upper deltaic coal bearing sandstone member.

Original Reference: Diller, J. S., 1899, The Coos Bay coalfield, Oregon: U. S.
Geological Survey 19th Annual Report pt. 3, p. 309-370.

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, C., Gray, J-»
Newton, V. C., Jr., and Mason, R. S., Geology and Mineral Resources of Coos
County, Oregon: Oregon Department of Geology and Mineral Industries Bulletin
80, 82 p.

Author(s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 7-1-82

Reference # 2. Location # 3. CSD Province # 710
Cofumn Mame __ Cogs_Bay Area
Chart # 6. Column 73

Name of Stratigraphic Unit Middle Member of Coaledo For ation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fomatio Bed,
(Circle Appropriate Status) Informa
Age _paleogene ocene

tutetian-Bartonian

System Series Stage
Surface Subsurface or Both Fe and subsurface
Bounding Units: Above Upper Member of Coaledo Fm Below _Lower Coajedo
Lithology: Dominant _ siltstone 90 %
Subordinant _sandstone L1
Thickness (Metric 900 m )
Major Unconformities: - Check Appropriate Line -
None  Disconformable Angular

Above: X

Within:

Below: X

Narizian Foraminifera: See Armentrout, 1980, Oregon Depart ent
Bulletin 101, p. 175-216.

Fossil Data:
of Geology and Mineral Industries

Radiometric Data: None Years Hethod

Source:

Economic Data:

Other Data: Deep water siltstone unit

Turner, F. E., 1938, Stratigraphy and Mollusca of the Eocene

Original Reference:
Geological Society of America Special Paper 10, 130 p.

of western Oregon:

Most Significant Reference: Allen, J. E., and Baldwin, E. M., 1944, Geology and
Coal Resources of Coos Bay quadrangle, Oregon: Oregon Department of Geology and
Mineral Industries Bulletin 27, 160 p.

J. M. Armentrout

Author(s) of Sheet Preparation:
12-31-82

Date Prepared:

-20-

© N s

10.
12.

13,
14,

20.

21,

2.

@

10.
12.

13.
14.

20.

21.
22.

Reference # 2. Llocation # 3. CSD Province # 710
Column Name —Coos Bay Area

Chart # 6. Column #3_

Name of Stratigraphic Unit Upper Member of Coaledo Formation

Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group mation Bed,
(Circle Appropriate Status)(Formal) Informa

Age _Paleogene Eocene Bartonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Bastendor hale BeTow e meniber of Coale m,
Lithology: Dominant sandstone

Subordinant _coal and siltstone 30 %

Thickness (Metric n ¥
Major Unconformities: - Check Appropriate Line -
None  Disconformable Angular
Above: X
Within:
Below: X

Narizian Foraminifera: see Armentrout, 1980, Oregon Department of
Bulletin 101, p. 175-216.

Fossil Data:
Geology and Mineral Industries

Radiometric Data: None Years Hethod

Source:

Economic Data: Commercial coal measures - subsurface mining now abandoned.

Other Data: Deltaic sandstone unit

Turner, F. E., 1938, Stratigraphy and Mollusca of the Eocene

Original Reference:
Geological Society of America Special Paper 10, 130 p.

of western Oregon:

J. E., and Baldwin, E. M., 1914, Geology
Oregon Department of Geology

Most Significant Reference: Allen,
and Coal Resources of Coos Bay Quadrangle, Oregon:
and Mineral Industries Bulletin 27, 160 p.

Author(s) of Sheet Preparation:

J. M. Armentrout
Date Prepared: 2-31-

Reference # 2. Location # 3. CSD Province ¢ 710
Column Name Coos Bay Area
Chart # 6. Column #

Name of Stratigraphic Unit _|ower Member of Coaledo Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Grou Fomation Bed,

(Circle Appropriate Status) (formal) Informa

Age _Paleogene Eocene Lutetian
System Series

Surface Subsurface or Both Surface and subsurface

Bounding Units: Above Middle Member of Coaledo Fm BelowElkton SI1tst.Mbr.of Tyee Fm.

Lithology: Dominant __sandstone 90 %
Subordinant _siltstone 2

Stage

Thickness (Metric 525 m ¥
Major Unconformities: - Check Appropriate Line —
None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Narizian Foraminifera: See Armentrout, 1980, Oregon Department
of Geology and Mineral Industries Bulletin 101, p. 175-216.

Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Deltaic sandstone unit

Original Reference: Turner, F. E., 1938, Stratigraphy and Mollusca of tie Eocene
of western Oregon: Geological Society of America Special Paper 10, 130 p.

Allen, J. E., and Baldwin, E. M., 1944, Geology and

Most Significant Reference:
Oregon Department of Geology and

Coal Resources of Coos Bay quadrangle, Oregon:
Mineral Industries Bulletin 27, 160 p.

J. M. Armentrout
12-31-82

Author(s) of Sheet Preparation:
Date Prepared:
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3. COO0S BAY AREA

Reference # __ 2. Location # 3. CSD Province ¢ _710
Column Narme Coos Bay Area
Chart # 6. Column # 3

Name of Stratigraphic Unit Bateman Formation
Stratigraphic Rank and Stat
(Circle Appropriate Rank)

us
(Fornation)!ember, Bed,

(Circle Appropriate Status}{Formaly Intormal K

Age _ Paleogene ocene Lutetian

@

Syster Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above alluyium BeTow ETKEOn Mbr. of Tyee Fm.
Lithology: Dominant andstone 75 %
Subordinant _ siltstone 75 5
Thickness (Metric 500 _m )

Major Unconformities: - Check Appropriate Line -

Hone  Disconformable  Angular
Above: x
Within: -
Below:

Fossil Data; Ulatizian (possibly upper) Foraminiferal Stage: Bird, K. J., 1967,
Biostratigraphy of the Tyee Formation (Eocene), southwestern Oregon: University
of Wisconsin doctoral dissertation, 209 p., unpublished

Hethod

Radiometric Data: Years

Source:

None

Ecororic Data: Contains coal beds of marginal economic value

Other Data:  Shallow water offlap phase of Tyee seaway

Original Reference: Baldwin, E. M., 1974, Eocene stratigraphy of southwestern
Oregon: Oregon Department of Geology and Mineral Industries Bulletin 83, 40 P-»
map

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, L., Gray, J.,
Newton, V. C., Jr., and Mason, R. S., 1973, Geology and Mineral Resources of C00S
County, Oregon: Oregon Department of Geology and Mineral Industries Bulletin 80,

2 p.
Author(s) of Sheet Preparation: E. M. Baldwin
Date Prepared: 7-1-82
Reference # 2. Location # 3. CSD Province # 710
Column Name Coos Bay Area
Chart ¢ 6. Column # _3

Mame of Stratigraphic Unit _Elkton Siltstone Member
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group matmn, Bed, _of Tyee Formation.

(Circle Appropriate Status) Informa .
Age __Paleogene Eocene Lutetian

System Series Stage
Surface Subsurface or Both __ Surface
Bounding Units: Above Bateman Fm. Below Tyee Fm.
Lithology: Dominant siTtstone 75 &

Subordinant sandstone 5%

Thickness (Metric 300 m )

- Check Appropriate Line -
Nene  Disconformable  Angular
X

Major Unconformities:

Above:

Within:

Below: X
Fossil Data: Ulatisian Forams (Rau and Stewart): perhaps upper part of Ulatisian:
see Baldwin (1974)

Radiometi~ic Data: None Years Hethod

Source:

Ecoronic Data:

Other Data: Elkton sandstone beds are similar to those in Tyee - and the Tyee May
interfinger or grade upward into the Elkton. Baldwin (1974) used Elkton Formation:
locally known at Cape Arago as Sacci Beach beds.

Original Reference: Baldwin

, E. M., 1961, Geolggic map of the Lower Umpqua River
area, Oregon: U. S. Geological Survey Map OM-204.

2

tost Significant Reference: Baldwin, E. M., 1974, Eocene stratigraphy of southwestern

Oregon: Oregon Department of Geology and Mineral Industries Bulletin B0, 82 p.

Author(s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 7-1-B2
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Reference # 2. Location # 3. CSD Province # _710
Column Name Cogs Bay Area
Chart # 6. Column #3

Name of Stratigraphic Unit _Tyee Formation
Stratigraphic Rank and Status:

{Circle Appropriate Rank) GroupfFormation)Hember, Bed,
{Circle Appropriate Status){Forma nrormal
Age Paleogene ocene Lutetian

System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above Elkton Member Below _ Flournoy Fm.
Lithology: Dominant sandstone

Subordinant _ giltstone 30 %
Thickness (Metric

Major Unconformities:

m
- Check Appropriate L3 -
Disconformable

None Angular
Above: X
Within:
Below: X

Fossil Data: Ulitizian Forams (Miles, G. A., 1981, Geological Society of America
Special Paper 184, p. 85-103)

Radiometiic Data: Years Hethod

Source:

None

Economic Data: Coal beds at Eden Ridge are possibly commercial.

Other Data: Tyee Fm. rests on Flournoy Fm. Both contain massive sandstone beds
but the Flournoy beds are better graded and may be of deeper water deposition
than Tyee beds. Tyee Fm. contains coal and conglomerate at southern end.

Ori ginal Reference: Diller, J. S., 1898, Description of the Roseburg quadrangle,
U. S. Geological Survey Geologic Atlas Folio 49.

Most Significant Reference: Baldwin, E. M., 1974, Eocene stratigraphy of
southwestern Oregon: Oregon Department of Geology and Mineral Industries
Bulletin 80, 82 p.

Author(s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 2

Reference # 2.
Column Hame _Coos Bay Argd
Chart # 6.
MName of Stratigraphic Unit Flgurnoy Fonnation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupormation)Member, Bedoo 0000
(Ccircle Appropriate Status)formaj Informal

Location # 3. CSD Province # 710

Column # 3

Age _ Paleogene Eocene Ypresian-Lutetian
Systen Series Stage
Surface Subsurface or Both Surface
Bounding Units: Abcve _Tyee Fm BelowLookingglass FM.
Lithology: Dominant iltstone 55
Subordinant sandstone 45 %
Thickness {Metric 2000+ m ]

Major Unconformities: - Check Appropriate Line -

Hone  Disconformable  Angular
Above: X
Within
Below: X

Fossil Data: Forams Ulitizian = Lutetian (Miles, G. A., 1981, Geological
Society of America Special Paper 184, p. 85-103)

Radiometric Data:
Source:

_ None Years Method

Economic Data:

Other Data: Basal Flournoy is largely graded sandstone; upper Flournoy is
largely siltstone.

Original Reference:
Oregon: Oregon Department of Geology and Mineral Industries
40 p.

Baldwin, E. M., 1974, Eocene stratigraphy of southwestern
Bulletin 83,

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, L., Gray, J.,
Newton, V. C., Jr., and Mason, R. S., Geology and mineral resources of Coos
County, Oregon: Oregon Department of Geology and Mineral Industries Bulletin
80, 82 p.

Author(s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 7-1-82
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3. COOS BAY AREA

Reference # 2.

Location # __ = 3.
Column Name — Cogs Bay Area

CSD Province # 710

Chart #

6. Cofumn # 3
Name of Stratigraphic Unit Lookingglass Fonnation
Stratigraphic Rank and Status:

(Circle Appropriate Rank} Groupformation)Member, Bed,
(Circle Appropriate Status){formal) Informal

Age _Paleogene Eocene Ypresian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Flournoy Fm. BeTow Roseburg and preTertiary
tithology: Dominant siltstone 60 %
Subordinant nds ton 40 %
Thickness (Metric 500 m
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within:

Below: X

Fossil Data: Forams: Penutian (R. Thoms) and Penutian-Ypresian by Miles, G. A.,
1981, Geological Society of America Special Paper 184, p. 85-103.

Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: The basal member is largely conglomerate; middle member mostly
siltstone and sandstone; upper member of locally derived conglomerate and
sandstone.

Original Reference: Baldwin, E. M., 1974, Eocene stratigraphy of southwestern
Oregon: Oregon Department of Geology and Mineral Industries Bulletin 83,
40 p.

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, L., Gray, J.,
Newton, V. C., Jr., and Mason, R. S., 1973, Geology and mineral resources of

Coos County, Oregon: Oregon Department of Geology and Mineral Industries Bulletin
80, 82 p.

Author(s) of Sheet Preparation:

E. M. Baldwin
Date Prepared: 7-1-82
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Reference # 2. Location # 3. CSD Province # 710
Column Name Cogs Bay Area R
Chart # 6. Column ¢ _3

Name of Stratygraphic Unit _Roseburg Formation

Stratigraphic Rank and Status:

{Circle Appropriate Rank) G (fgrmation)tlember, Bed,
(Circle Appropriate Status)(Formaly Informal
Paleogene

Age P, Eocene Danian-Ypresian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _Lookingglass Formation Below __URRnOWN
Lithology: Dominant siltstone and sandstone 85 %

Subordinant r 35 %
Thickness (Metric 5000+ m -
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within: -

Below: Unknown
Fossil Data: Forams indicate early Eocene-Ypresian of planktonic stages or
Penutian, Bulitian: G. A. Miles, 1981, Geological Society of America Special
Paper 184, p. 85-103.

Radiometric Data: 58-66 million Years Hethod K/Ar

Source: Duncan, R. A., n press (1983}, A captured isJand chain in the

Coast Range of Oregon and Washington: Journal of Geophysical Research.

Economic Oata: Might be a source of petroleum. Basalt used for crushed rock

for roads and construction.

Other Data: The basalt is confined to the lower part of the Formation along
the N. Fork of the Umpqua River. Elsewhere the formation is thicker with
leases of basalt interbedded with sedimentary rocks.

Original Reference: Baldwin, E. M., 1974, Eocene stratigraphy of southwestern
Oregon: Oregon Department of Geology and Mineral Industries Bulletin 83,
40 p., 1 map.

Most Significant Reference: Baldwin, E. M., Beaulieu, J. D., Ramp, L., Gray, J.,
Newton, V. C., Jr., and Mason, R. S., 1973, Geology and Mineral Resources of
Coos County, Oregon: Oregon Departiment of Geology and Mineral Industries
Bulletin 80, 82 p.

E. M. Baldwin

Author(s) of Sheet Preparation:
Date Prepared:
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4. REEDSPORT (SUBSURFACE)

A. COMPOSITE SECTION LOCATION

Reference #

Latitude 43° a0’ N

County or Counties (19

Location #

Douglas_County

Longitude

124° 10 W

State. 36

Column tame: Reedsport Area
Chart Hame:

General Location Description:

Oregon State

Cenozoic Stratigraphic Units, Western Oregon and Washington

Cenozoic section for coastal area and subsurface
Subsurface data from the General

of the Reedsport Area, Reedsport, Oregon.
Petroleum Corporation Long Bell No. 1 Well, sec. 27, T. 20 S., R. 10 W.,
Reedsport quadrangle, Douglas County, Oregon

Principal Reference:

(with Biostratigraphic Review):

Rau, W. W., 1973, Preliminary identifications of Foraminifera from

General Petroleum Corporation Long Bell No. 1 Well, Oregon:

Oregon

Department of Geology and Mineral Industries 0i1 and Gas Investigation

No. 3, 2 sheets.

Column Authors: W.
D.

W. Rau, State of Washington
. R. McKeel, Consultant, Otis, Oregon

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference 4 2. Location # 3. CSD Province #
Column Name _Reedsport (Surface)
Chart # 6. Column # &

Name of Stratigraphic Unit _marine and fluvial terrace deposits
Stratigraphic Rank and Status:

ber, Bed,

(Circle Appropriate Rank) Groupormation)
(Circle Appropriate Status) Formal ((nformal
Age Quaternary Pleistocene

System Series Stage

Surface Subsurface or 80th _ Surface

Bounding Units: Above alluvium Bolowall Tocal older units
Lithology: Dominant sand 70 %

Subordinant gravel and mud 30 %
Thickness (Metric _ j-10+ m

Major Unconformities: - Check Appropriate Line -

Hone  Disconformable  Angular
Above: X
Within: b3
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data: Locally chromium-rich terrace sands

Other Data: Raised beach terraces and river valley alluvial terraces composed
of muds, sands and gravels.

Original Reference: Griggs, A. B., 1945, Chromite bearing sands of the southern
part of the coast of Oregon: U. S. Geological Survey Bulletin 945-€, 150 p.

Most Significant Reference: Same

J. M. Armentrout
10-15-82

Author(s) of Sheet Preparation:
Date Prepared:

-23-
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Reference # 2.

Location # 3. CSD Province # 710

Column Marie Reedsport {subsurface)

Chart # 6.

Column # _4

tame of Stratigraphic Unit siltstone
Stratigraphic Rank and Status:

(
(

Circle Appropriate Rank) Group(TorTiation Herber, Bed,
Circle Appropriate Status) Formal Quformal)

Age _Paleogene Eocene tutetian
Systen Series Stage
Surface Subsurface or Both _Subsurface
Bounding Units: Above Pleistocene Below _sandstone
Lithology: Dominant siltstone 95 ¢
Subordinant sandstone 5 %
Thickness (Metric o )]
Major Unconformities: - Check Appropriate Line -
None Disconformable Angular
Above: X
Within: Unknown
Below: Unknown
Fossil Data: Ulatisian Foraminiferal Stage: Rau (1973)

Radiometric Data:

None Years Method

Source:

Econcmic Data:

Other Data:

Original Reference:

Most Significant Reference:

Author(s) of Sheet Preparation:
Date Prepared:

Rau, W. W., 1973, Preliminary identifications of Foraminifera
from General Petroleum Corp., Long Bell No. 1 Well, Oregon: Oregon Department
of Geology and Mineral Industries 0i1 and Gas Investigation No. 3, 2 sheets

Same

J. M. Armentrout
10-15-82
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4. REEDSPORT (SUBSURFACE)

Reference # 2. Location ¢ 3. CSD Province # 710

Column Name d t (subsurface)

Chart # 6. Column # 4
Name of Stratigraphic Unit sandstone

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{fomation)itember, Bed,
(Circle Appropriate Status) Formal (Informal)

Age Paleogene Eocene Ypresian-Lutetian _
System Series Stage
Surface Subsurface or Both _ Subsurface
Bounding Units: Above siltstone BeTow shale
Lithology: ODominznt sandstone 70 %
Subordinant siltstone 30 %
Thickness (Metric DR
Major Unconformities: - Check Appropriate Line -
Hone  Disconformable Angular

Above: Unknown

Within: Unknown

Below: Unknown
Fossil Data: Ulatisian Foraminifera Stage; Rau (1973).
Radiometric Data: None Years Hethod

Source:

Ecoronic Data:
Other Data: Well log used to estimate sand percent.
Original Reference: Rau, W. W., 1973, Preliminary identifications of Foraminifera

from General Petroleum Corp. Long Bell No. 1 Well, Oregon: Oregon Department of
Geology and Mineral Industries 0il and Gas Industires No. 3, 2 sheets

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 10-15-82

Reference # 2. Location # 3. CSD Province # _710

Column Mame _Reedsport (subsurface)

Chart # 6. Column # _&
Mame of Stratigraphic Unit _siltstone and shale

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group(Formatiop)!lember, Bed,
(Circle Appropriate Status) Formal {Inrormal)

Age _Paleogene Eocene o Ypresian
System Series Stage
“Surface Subsurface or Both ubsurface
Bounding Units: Above shale Bclow _volcanics
Lithology: Dominant 3 al 95 %
Subordinant 5§ 4
Thickness (Metric
Major Unconformities: - Check Approprmte Line -
None  Disconformable  Angular
Above: Unknown
Within: Unknown
Below: Unknown

Fossil Data: Ulatisian to Penutian Foraminiferal Stages: Rau (1973).

Radiometric Data: None Years Method
Source:

Econonic Data:

Other Data:

Original Reference: Rau, W. W., 1973, Preliminary identifications of Foraminifera

from General Petroleum Corp. Long Bell No. 1 Well, Oregon: Oregon Department of
Geology and Mineral Industries 0il1 and Gas Inv. No. 3, 2 sheets

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 10-25-82
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Reference #

Location #

Column Name _ Reedsport subsurface)

3. CSD Province # 710

Chart #

6. Column # %

Name of Stratigraphic Unit _shale

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group
{Circle Appropriate Status) Forma

Age _ Paleogene Eocene

amatiom) Member, Bed,
(Informah

Ypresian

System Se

ries

Surface Subsurface or Both _ Subsurface

Stage

Bounding Units: Above sandstone Below $11tstone and shale
Lithology: Dominant hale 100%
. Subordinant.
Thickness (Metric )]
Major Unconformities: - Check Appropriate Line -
Hone  Disconformable  Angular

Above:

Within: Unknown

Below: Unknown
Fossil Data: Ulatisian Foraminiferal Stage (Rau, 1973)
Radiometric Data: None Years Method

Source:

Economic Data:

Other Data:

Original Reference: Rau, W. W.,

from General Petroleum Corp. Long Bell No. 1 Well,
Geology and Mineral Industries 0i1 and Gas Investigation No. 3, 2 sheets

Most Significant Reference: S

Author(s) of Sheet Preparation:
Date Prepared:

Reference #

ame

J. M. Annentrout

10

-16-82

Location #

2.
Column Mame _ Reedsport (subsurface)

1973, Preliminary identifications of Foraminifera

Oregon: Oregon Department of

3. CSD Province # 710

Chart #

6. Column #%

Name of Stratigraphic Unit _ volcanics

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group(formation)!

ember, Bed,

Thanetian-Ypresian

(Circle Appropriate Status) Forma
Age _Paleogene Paleocene-Eocene
System Series

Surface Subsurface or Both Subsurface

Stage

Bounding Units: Above siltstone and shale

BcTow __Unknown

Lithology: Dominant tuff: shale
Subordinant basa]; 403
Thickness (Metric 430% )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Abave: _Unknown

Within: _Unknown

Below: _Unknown

Fossil Data: Ulatisian to Penutian Foraminiferal Stages: Rau (1973)

Radiometric Data: None

Years Method

Source:

Ecoromic Data:

Other Data:

Original Reference: Rau, W. W.,

from General Petroleum Corp. Long Bell No. 1 Well,

Geology and Mineral Industries 0il1 and Gas Inv. No.

Most Significant Reference:

Same

Author(s) of Sheet Preparation:

Date Prepared:

J. M. Armentrout
10-15-82

1973, Preliminary identifications of Foraminifera

Oregon: Oregon Department of
3, 2 sheets
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Reference #

Latitude

County or Counties

State.

Column Hamme:

5. EUGENE AREA

A.  COMPOSITE SECTION LOCATION

Location #
44° 12w Longi tude 123° 3w
043 _Linn County
36 Oregon

Eugene Area

Chart tame:  Cenozoic Stratigraphic Units, Western Oregon and Washington
General Location Nescription: Cenozoic section composited from units in and
around Eugene, Oregon, including the Mobil #1 Ira Baker wildcat well. Well
location 1987' south and 2537' west of NE corner sec. 18, T. 15 S., R. 3 W.,
Eugene quadrangle, approximately 12.5 miles north of Eugene.
Principal Reference:

Vokes, H. E., Snavely, P. D., Jr., and Myers, D. A., 1951, Geology

of the southern and southwestern border areas of the Willamette

valley, Oregon

Map OM

Column Authors:

B.

E. M. Baldwin, University of Oregon
W. N. Orr, University of Oregon
M. Brownfield, State of Oregon

DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

U. S. Geological Survey 0il and Gas Investigation

Re]fernnce # 2. Location # 3. CSD Province # 710 1. Reference # 2. Location # 3. CSD Province # 710
Column Name Eugene Area 4. Column MName f gene Etea
Chart # 6. Column # § 5. Chart # 6. Column 7 §
Hame of Stratigraphic Unit flyyvia)l deposits 7. Wame of ITratigraphic Unit L1tt1e Butte Yolcanics
Stratigraphic Rank and Status: 8. Stratigraphic Rank and Stat
(Circle Appropriate Rank) Group Gormation)Herber, Bed, (Circle Appropriate Rank} Gro Formation) Member, Bed,
(Circle Appropriate Status) Farmal (informal {Circle Appropriate Status)(Formal}) Informal
Age Quaternary Pleistocene : 9. Age _Paleogene Egcene-01igocene Priabonian-Chattian
System Series Stage Systenm Series Stage
Surface Subsurface or Both Surface 10, Surface Subsurface eor Both arface (Fisher and Eugene
Bounding Units: Above alluvium Below various older units 11. Bounding Units: Above locally-alluvium BeTowd Formations
Lithology: Dominant and: 70 % 12, Lithology: Dominant _ and siltstone 90 %
) Subordinant” _gravel 30 % Subordinant pasaltic flows 10 %
Thickness (Metric _ 109-3p i 13, Thickness (Metric 1000+ m J
Major bncanformities: - Check Appropriate Line - 14. Major Unconformities: - Check Appropriate Line -
Wone  Disconformable  Angular None  Disconformable  Angular
Above: X Above: X
Within: Within:
Below: - Below: X
Fossil Data:  None 15. Fossil Data: Megafloral studies by J. Wolfe (U.S.G.S.): Lower Angonian
Megafloral Stage based on Willamette flora in Little Butte strata overlying
Eugene and Fisher Formation: See Wolfe (1981).
Radiometric Data: None Years Nethod 16. Radiometric Data: 31.0 m\]lionVears Hcthod K/Ar
Source: Source: Evernden, James, G. Y64: Potassium-argon dates
and the Tert!ary floras of North Ameru:a Amemcan Journal of Science, v. 262,
p. 945-974
Economic Data: Sand and gravel 17. Econemic Data:
Other Data: Terraces occur intermittently along rivers 18. Other Data:
Original Reference: 19. Original Reference: Wells, F. G., 1956, Geology of the Medford quadrangle, Oregon-
California: U. S. Geological Survey Map G.Q.-89.
Most Significant Reference: Vokes, H. €., Snavely, P. D., Jr., and 20. Most Significant Reference: Wolfe, J. A., 1981, A chronologic framework for
Myers, D. A., 1951: Geology of the southern and southwestern border areas of the Cenozoic megafossil floras of Northwestern North America and its relation to
;‘ﬂlﬂMEttE Valley, Oregon: U. S. Geological Survey, 0il and Gas Investigation marine geochronology: Geological Society of America Special Paper 184, p. 37-47.
ap OM-110
Author(s) of Sheet Preparation: J. M. Armentrout 21. Author(s) of Sheet Preparation: W. N. Orr
12-31-82 22. Date Prepared: 7-9-82 Additions J. M. Armentrout 10-11-82

Date Prepared:
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5. EUGENE

Reference # 2. Locatijon # 3. CSD Province # _ 710
Column Mame Eugene Area

Chart # 6.
Name of Stratigraphic Unit Fugene Formation.
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{Formation Member, Bed,
(Circle Appropriate Status) (Forma J— Intormal

CoTumn #

Age Paleogene EocenZ Priabonian
System Series Stage
Surface Subsurface or Both Surface and subsurface Fisher or Spencer
Bounding Units: Above alTuvium BeTow )} Formafions
Lithology: Dominant sandstone 50%
. Subordinant mdetone, volcanic tuff. lignite 50%
Thickness (Metric 600 m )]
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X

Within: X,

Below: X

Fossil Data:  Refugian Foraminiferal Stage: early Refugian-K. McDougall, 1979, Paleo-
ecological evaluation of late Eocene biostratigraphy of the west coast; U. S. Geological
Survey Open File Report 79-934, 206 p.; Mollusks discussed by C.J.S. Hickman, The
0ligocene marine molluscan fauna of the Eugene Fonnation in Oregon: University of
Oregon Natural History Museum Bulletin 16, 112 p., 1969.

None

Years Method

Economic Data:

Other Data: Paralic to shallow marine depositional environment

Original Reference: Smith, W. D., 1924, Petroleum possibilities of western Oregon:
Economic Geology, v. 19, no. 5, p. 455-465.

Most Significant Reference:

Author(s) of Sheet Preparation:
Date Prepared:

Reference # 2. Location # 3. CSD Province #710
Column Name Eugene Area
Chart # 6. Column # 5

Spencer. Formation

Name of Stratigraphic Unit
Stratigraphic Rank and Sta us:

(Circle Appropriate Rank) Grou Merber, Bed,
(Circle Appropriate Status)(Formaly Informal

Age _Paleogene Eocene Bartonian-Priabonian
System Series Stage

Surface Subsurface or Both

Surface and subsurface Siltstone
Bounding Units: Above Fishér and Etugene Fms. Tow MekBiang S 56808 e,
Lithology: Dominant siltstone 60 %
Subordinant gandstone, mudstone

Thickness {Metric _ 190 m ] )]
Major Unconforniti€s: - Check Appropriate Line -

None = Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Upper Narizian: see Vokes and others (1954).

Radiometric Data: None Years Nethod

Source:

Economic Data: Reservoir rock potential

Other Data: Paralic to inter sublittoral depositional environment

Original Reference: Turner, F. €., 1938, Stratigraphy and mollusca of the Eocene of
western Oregon: Geological Society of America Special Paper 10, 130 p.

Most Significant Reference: Vokes, H. E., Myers, D. A., and Hoover, L., Jr., 1954
Geology of the west central border area of the Willamette Valley, Oregon:
Geological Survey 011 and Gas Investigation Map OM 150

Author(s) of Sheet Preparation:
Date Prepared:

Michael Brownfield
a
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Reference # 2. Location # 3. (SO Province # 710
Column Name Eugene Area
Chart 6. Column # _§

Name of Stratigraphic Unit Fisher Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formatiom Member, Bed,
(Circle Appropriate Status)(formal) Informal

Age _Paleogene Eocéne Priabonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Eugene fm or Little Butte Below Spencer Formation
Lithology: Oominant volcanic tuff 35 %
Subordinant yolcanic mudstone, basalt, siltstone 55 %
Thickness (Metric 2200 m )
Major Unconformities? - Check Appropriate Line -
None Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data: upper Eocene: see Vokes and others (1954)

Method  Fission Track
6y of Uregon, s

Radiometric Data: 39 million

Source:

Years

. M., Ba n,
p. 56 (from W. N. Orr)

Economic Data:

Other Data: nonmarine to sublittorial depositional environment

1927, Marine Oligocene of Oregon: University

0 al Reference: Schenck, H. G.
' Ca 16, no. 12,

of California Publication in Geolog1ca1 Sciences Bulletin, v.
p. 449-460.

Most Significant Reference: Vokes, H. E., Smavely, P. D., Jr., and Myers, D. A.,1951,
Geology of the southern and southwestern border areas of the Willamette Valley,
Oregon: U. S. Geological Survey 011 and Gas Investigation Map OM 110

Author(s) of Sheet Preparation:

Michael Brownfield
Date Prepared: 4-5-82

CSD Province # 710

Reference # 2. Location # 3
Column Name _ Eugene Area

Chart # 6. Column # 5
Mame of SEtratigraphic Unit _ Flournoy (or Tyee) Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) GroupfFormation) Member, Bed,
{Circle Appropriate Status){Formaly [nformal

Age _Paleogene Eocene Ypresian-Lutetian
System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above Lorane Silts tone BeTow __unknown
Lithology: Dominant __sandstone 70
Subordinant iltstone 30 %
Thickness (Metric 2000+ m )
Major Unconformities: - Check Appropriate Line -
None ~ Disconformable  Angular

Above: X

Within: X

Below:  Unknown

Fossil Data: Age determined by paleontology of Flournoy Formation in Roseburg
Area: see Miles, G. A., 1981, Geological Society of America Special Paper 184,
p. 85-103.

Method

Radiometric Data: Years

Source:

None

Economic Data:

Other Data: Flournoy Formation grades upward into Lorane Siltstone.
Previous maps show Tyee Formation rocks in this area.

Original Reference: Baldwin, E. M., 1974, Eocene stratigraphy of southwestern
Oregon: Oregon Department of Geology and Mineral Industries Bulletin 83, 40 p.

Most Significant Reference:Baldwin, E. M., Beaulieu, J. D., Ramp, L., Gray, J.,

Newton, V. C., Jr., and Mason, R. S., Geology and Mineral Resources o f Coos
County, Oregon Oregon Department of Geology and Mineral Industries Bulletin
BO, 82

Author(s) of Sheet Preparation:
Date Prepared:

E M. Baldwin
2
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5. EUGENE AREA

Reference # 2. Location # 3. CSD Province # 710
Column Mame Eugene Area
Chart # 6. Column # §

Name of Stratigraphic Unit lorane Siltstone Member
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fmation Bed, of Flournoy Formation
s S —

(Circle Appropriate Status) Infore
Age _Paleogene Eocene Lutetian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above Spencer Formation BeTow Flournoy Formation
Lithology: Dominant siltstone 60_*%

Subordinant mudstone/sandstone 40 =
Thickness (Metric 00_m )
Major Unconformities: - Check Appropriate Line -

None Disconformable  Angular

X

X
Fossil Data: Narizian (McKeel, written comm., 1982) also see Vokes and
others (1951)

Radiometric Data: None Years Method
Source:

Econonic Data

Other Data: Flournoy Formation grades upward into Lorane Siltstone; Lorane
Siltstone Mamber previously assigned to either Tyee Formation or Spencer Formation.
See Gandera {1977) cited below. Used by Baldwin (1973) as member of Flournoy.

Original Reference: Vokes, H. E., Snavely, P. D., Jr., and Myers, D. A., 1951, Geology
of the southern and southwestern border areas of the Willamette Valley, Oregon:
U. S. Geological Survey 0il and Gas Investigation Map OM 110.

Most Significant Reference: Gandera, W. E., 1977, Stratigraphy of the middle to late
Eocene Formations of southwest Willamette Valley, Oregon: University of Oregon
Masters thesis (unpub)

Author(s) of Shee Preparation: Michael Brownfield; additions by E.M. Baldwin &

Date Prepared: 4-5-82 WN. Orr
12-10-82
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6. CENTRAL COAST RANGE

A. COMPOSITE SECTION LOCATION

Reference #
s

Latitude 44° 50 N

County or Counties 041 Lincoln County

Location #

Longitude

123° 50 W

State. . . . . .. __36 Oregon

Column Name: Central Coast Range
Chart Mame:

General Location Description:

Cenozoic Stratigraphic Units, Western Oregon and Washington

Cenozoic section composited in Lincoln County,

Oregon, in the proximity of Newport, central Oregon Coast Range.

Principal Reference:

Snavely, P. D., Jr., MacLeod, N. S., and Wagner, H. C., 1976,
Geologic map of the Yaquina and Teledo quadrangles, Lincoln
County, Oregon: U. S. Geological Survey Miscellaneous
Investigation Series Map I 867: also I 866 and I 868.

Biostratigraphic Synthesis:
Rau, W. W., 1981, Pacific Northwest Tertiary benthic foraminiferal

biostratigraphic framework - An overview: Geological Society of
America Special Paper 184, p. 67-84.

Column Author: P. D. Snavely, Jr., U. S. Geological Survey

L. Lander, U. S. Geological Survey

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province #7-10 1. Reference # 2. Location # 3. CSD Province # 7-10

Column Name _ Central Coast Range 4. Column Name _Central Coast Range

Chart # 6. Column # & 5. Chart # 6. Column ¥ _B

Name of Stratigraphic Unit _parine and fluvial terrace deposits 7. Name of Stratigraphic Unit _ Cape_ Foulweather Basalt

Stratigraphic Rank and Status: 8. Stratigraphic Rank and Status:

(circle Appropriate Rank) Group{fomationyMenber, Bed, (Circle Appropriate Rank) Group(Formationm)Member, Bed,

(Circle Appropriate Status){Formal) Informal (Circle Appropriate Status){formal) Informal

Age _ Quaternary Pleistocene 9. Age _Neogene Miocene Serravallian

System Series Stage System Series Stage

Surface Subsurface or Both Surface 10. Surface Subsurface or Both Surface

Bounding Units: Above alluvium Below Cape Foulweather BasaTt 11. Bounding Units: Above i BeTow sandstone of Whalé Cove

Lithology: Dominant and. 95 % 12. Lithology: Oominantpasalt flows and breccia 60 %

X Subordinant ¢i1t and gravel 5 % Subordinant water-laid Tapilli tuff 40 %

Thickness (Metric 20 ] 13. Thickness (Metric 150 m

Major Unconformities: - Check Appropriate Line - 14. Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular None Disconformable Angular
Above: x Above: X
Within: Within:
Below: X Below: X

Fossil Data:  None 15. Fossil Data: Poorly preserved mollusks and forams in the lapilli tuff suggest
a middle Miocene, Relizian age. Foram age tenuous - basalt geochemistry
correlation is used - Cape Foulweather Basalt correlates with Wanapum Basalt.

Radiometric Data: 3 35,000 VYears Method C” (wood) 16. Radiometric Data: None Years Method

Source: Source:

Economic Data: Sand and gravel 17. Economic Data:

Other Data: Some Pleistocene marine deposits were uplifted as much as 18. Other Data: The Cape Foulweather Basalt includes numerous dikes, sills,

500 feet. intrusive bodies, rings, and radial dikes.

Original Reference: 19. Original Reference: Snavely, P. D., dJr., MacLeod, N.S ., and Wagner, H. C., 1973,
Miocene tholeiitic basalts of coasta) Oregon and Washington and their relations to
coeval basalts of the Columbia Plateau: Geological Society of America Bulletin,
v. 84, p. 387-424,

Most Significant Reference: 20. Most Significant Reference: Same

Author(s) of Sheet Preparation: P. 0. Snavely, Jr., and D. L. Lander 21. Author(s) of Sheet preparation: P. D. Smavely, Jr., and D. L. Lander

Date Prepared: 8-17-81 22. Date Prepared: 8-17-81
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6. CENTRAL COAST RANGE

Reference # 2. Llocation # 3. CSD Province # 7-10
Column Name _Central Coast Range
Chart # 6. Column # &

Name of Stratigraphic Unit
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group@fomation) Member, Bed,
(Circle Appropriate Status) Formal {Jnformal)

sandstone of Whale Cove

Age _Neogene Miocene Langhian-Serravallian
System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above Cape Foulweather Basalt

Below Depoe Bay Basalt
Dominant __candstone %

Subordinant siltstone B
Thickness (Metric _ 60-90 m ]
Major Unconformities: - Check Appropriate Line -

Litholagy:

None  Disconformable Angular
Above: X
Within: X
Below: X

Fossil Data: A few mollusks indicate a middle Miocene age; a few forams indicate
a Relizian age. Foram age tenuous - correlation of subJacent and superjacent
basalts suggests an age of middle Miocene 15-16 m.y.B.P

Radiometric Data:
Source:

None Years flethod

Economic Data:

Other Data: The sandstone of Whale Cove has well defined sandstone channels.

Original Reference: Snavely, P. D., Jr., MacLeod, N. S., and Wagner, H. C., 1973,
Miocene tholeiitic basalts of coastal Oregon and Washington and their relations
to coeval basalts of the Columbia Plateau: Geological Society of America
Bulletin, v. 84, p. 387-424,

Most Significant Reference: Same

Author(s) of Sheet Preparation:

P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # 2. Location # 3. (SD Province # _7-10
Column Name _ Central Coast Range
Chart # 6. Column # _ 6
Name of Stratigraphic Unit Astoria Formation
Stratigraphic Rank and Status:
{Circle Appropriate Rank) GroupLormation)ttember, Bed,
(Circle Appropriate Status) {formaly Informal . )
Age _ Neggene Miocene Burdigalian-Langhian
System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above _Depoe Bay Basalt BeTow _Nye Mudstone
Lithology: Dominant sandstone 60 %
Subordinant gjiitstane 0%
Thickness (Metric - m ]
Major Unconformities: - Check Appropriate Line -
Hone  Disconformable  Angular

b3

X

Fossil Data: An abundant molluscan fauna indicates a middle Miocene age, equivalent
to the "Temblor" of California (Moore). Numerous forams indicate a Relizian to
Saucesian age (Rau). Also contains some land and marine mammals:

Radiometric Data: Nore Years  Method
Source:
Economic Data:
Other Data:
Original Reference: Cope, €. D., 1880, Corrections of the geologic maps of

Oregon; American Naturalist, v. 24, p. 457-458.

Most Significant Reference: Moore, E. J., 1963, Miocene marine mollusks from
the Astoria Formation in Oregon: U.S. Eeo]ug\cal Survey Professional
Paper 419, 109 p.

P. D. Snavely, Jr., and D. L. Lander
8-17-81

Author(s) of Sheet Preparation:
Date Prepared:

See Moore (1963).
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Reference # 2. Location # 3. CSD Province # 7-10
Column Name Central Coast Range
Chart # 6. Column # 6

Name of Stratigraphic Unit
Stratigraphic Rank and Status:

(Circle Appropriate Rark) Group{Formation)Member, Bed,
{Circle Appropriate Status) formal) Informal
Age _ Neogene Miocene Langhian
System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above sandstone of Whale Cove
Lithology: Dominant niilaw hasalt and breccia
Subordinant %

Thickness (Metric 16-30m )
Major Unconformities: - Check Approprinte Line -

Depoe Bay Basalt

BeTow Astoria Formation

None ~ Disconformable Angular
Above:
Within:
Below: X
Fossil Data: None
Radiometric Data: - Years Method K/Ar

Source! 16+ (.65 m.y. at Mt. Hebo sil1; 14.5% 1.0 and 15.2¥ 0.6 m.y
at Cape Meares; 14% 2.7 m.y. near Ecola State Park: See Snavely and others (1973)

Economic Data: Road rock and building stone

Other Data:Basalts equivalent to the Depoe Bay Basalt form numerous dikes, sills,
and plugs. Correlates with Grande Ronde Basalt of Columbia River Basalt Group
by geochemistry.

Original Reference:Snavely, P. D., Jr., MacLeod, N. J., and Wagner, H. c., 1973,
Miocene tholeiitic basalts of coastal Oregon and Washington and their relations
to coeval basalts of the Columbia Plateau: Geological Society of America
Bulletin, v. 84, p. 387-424,

Most Significant Reference: Same

Author(s) of Sheet preparation: P.

D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # 2. Location # 3. CSD Province # 7-10
Column Name Central Coast Range
Chart # 6. Column # _§

Name of Stratigraphic Unit Nyg Mudstone
Stratigraphic Rank and Status

(Circle Appropriate Rank) Group{formation)Merber, Bed,
{Circle Appropriate Status) {ormal) Informal
Age _fNeogene  _ _ Mjocene  _ Aguitanian-Burdigalian

System Series Stage
Surface Subsurface or Both _ Syrface
Bounding Units: Above Astoria_Formation Below __Yaquina Fomatmn
Lithology: Dominant mudstone with doJomite concretions 95
Subordinant _sandstone

Thickness (Metric

- m
Major Unconformities: - Check Appropriate Line -

None Disconformable Angular
Above: X
Within: X
Below: X

Fossil Data: Abundant forams indicate a Saucesian Stage age (Rau). Brown fish
scales and vertebrae are also found in the Nye Mudstone: see Snavely and
others {1964).

None Method

Radiometric Data: Years

Source:

Economic Data:

Other Data: Grades downward into the Yaquina Formation.
susceptible to landslides.

It is highly

Original Reference:
University Department, Geological Science Bulletin, v.

Schenck, H. G., 1927, Marine Oligocene of Oregon: California
16, no. 12, p. 449-460.

Most Significant Reference: Smavely, P. D.,
1964, Miocene stratigraphy of the Yaquina Bay area, Newport, Oregon:
Ore-Bin, v. 26, no. 8, p. 133-151.

Jdr., Rau, W. W., and Wagner, H. C.,
The

Author(s) of Sheet Preparation:

P. D. Smavely, Jr., and D. L. Lander
Date Prepared: 8-17-81
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6. CENTRAL COAST RANGE

Reference # 2. Location # 3. (CSD Province # _7-10

Column Nare Central Coast Range
Chart # 6. Column # §

Name of Stratigraphic Unit Yaquina Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{formation)Member, Bed,
{Circle Appropriate Status)(ormaly Informal
Agepgiengene-Nengene . Oligocene-Miocene hattian to Aquitanian

System Series Stage

Surface Subsurface or Both _ Surface
Bounding Units: Above _Nye Mudstone

Below _Alsea Formation

Lithology: Dominant andstone 90
Subordinant g3 10 %
Thickness (Metric _300-600 m

Major Unconformities: - Check Appropriate Line -

HNone  Disconformable Angular
Above: X
Within X
Below: X

Fossil Data: Abundant megafossils suggest a late Oligocene "Blakeley' Stage
(Vokes). Forams indicate an age range of early Saucesian to Zemorrian (Rau):
see Goodwin (1973).

Method

Radiometric Data: Years

Source:

None

Economic Data: Contains several 1-m thick coal beds.

Other Data: The Yaquina Formation is a high energy deltaic deposit.

Original Reference: Harrison and Eaton (Firm), 1920, Report on investigations of
oil and gas possibilities in western Oregon: Oregon Bureau of Mines and Geology,
Mineral Resources of Oregon, v. 3, no. 1, p. 3-37.

Most Significant Reference: C. J. Goodwin, 1973, Stratigraphy and sedimentation
of the Yaquina Formation, Lincoln Co., Oregon: Oregon State University,
Master's thesis, unpublished

Author(s) of Sheet Preparation: P. D. Smavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # 2. Location # 3. CSD Province # 710

Column Name Oregon_Coast Range

Chart # 6.

Name of Stratigraphic Unit __granophyric gabbro

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation Mgmber, Bed, _ intrusives

(Circle Appropriate Status) Formal

Age __ Paleogene Oligocene
System Series

Surface Subsurface or Both Surface

Column # 6

Stage

Bounding Units: Above _ Alsea Formation Below _Alsea_Formation
Lithology: Dominant _iron-rich granophyric gabbro 100 %
Subordinant
Thickness (Metric __ 0-330 ]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above:

Within:

Below:
Fossil Data: None

Radiometric Data: _30million VYears Method K/Ar on mineral separates
Source: MaclLeod, N. 5., and Snavely, P. D., Jr., s see below

Ecchomic Data:

Other Data: Dikes, sills, and inclined sheets of iron-rich granophyric gabbro
crop out along the axial part of the Coast Range. The thickest sill,
about 330 meters thick, underlies Mary's Peak 12 miles SW of Corvallis.

Original Reference: Snavely, P. D., Jr., and Wagner, H. C., 1961, Differentiated
gabbroic sills and associated alkalic rocks in the central part of the Oregon
Coast Range, Oregon, in Geological Survey Research, 1961, U. S. Geological Survey
Professional Paper 242-D, p. D156-D161.

Most Significant Reference: MacLeod, N. S., and Snavely, P. D., Jr., 1973, Volcanic
and intrusive rocks of the central part of the Oregon Coast Range: Oregon
Department of Geology and Mineral Industries Bulletin 77, p. 47-74.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 1-28-83
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Reference # 2. Location # 3. CSD Province # 7-10
Column Name Central Coast Range I
Chart # 6. Column # €

Name of Stratigraphic Unit
Stratigraphic Rank and Status:
(Circle Appropriate Rank) Groyp(FormationyMember, Bed,
(Circle Appropriate Status) ormaly Informal

Age Paleogene Eocene-01igocene Priabonian-Chattian

System Series

Stage
Surface Subsurface or Both Surface
Bounding Units: Above Yaguina Formation
Lithology: Dominant  §yffacequs siltstone
Subordinant i
Thickness (Metric 50-1100 m
Major Unconformities: - Check Appropriate Line -

Alsea Formation

BeTow Nestucca Formation/Yachats

on/¥a
80 EE)

None Disconformable Angular
Above: X
HWithin: X
Below: X

Fossil Data: Abundant mollusks and forams suggest Zemorrian to late Refugian
Stage (Rau); equivalent to the molluscan “Lincoln” to "Blakeley" Stages of
Weaver (Addicott): see Snavely and others (1975)

Radiometric Data:
Source:

None Years Method

Economic Data:

Other Data:

Original Reference: Snavely, P. D., Jr., MacLeod, N. S., Rau, W. W., Addicott, W. 0.,
and Pearl, J. E., 1975, Alsea Fonnation - an Oligocene marine sedimentary sequence
in the Oregon Coast Range: U. S. Geological Survey Bulletin 1395-F , 21 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation:

P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # 2. Location # 3. CSD Province # 710
Column Name _ Qregon Coast Range

Chart # 6. Column # _6

Name of Stratigraphic Unit m i

Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group Formatio ember, Bed, intrusives and extrusives_
{Circle Appropriate Status) Formal (Informal)

Age Paleoqene Egcene
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _ Alsea Formation Below Alsea Formation
Lithology: Dominant _1appilii tuff and pillow lavas 7
Subordinant _dikes and sills 30 %
Thickness (Metric 0-100 m }
Major Unconformities: - Check Appropriate Line -
None Disconformable Angular

Above:

Within:

Below:

Thin siltstone interbeds in tuff units contain late Eocene
MacLeod and Smavely (1973).

Fossil Data:
foraminiferal faunas:

Radiometric Data: _ 33 my Years Method K/Ar (biotite)
Source: Fiebelkorn, R. B., Walker, G. W., Macleod, N. S., FMcKee, E. H.,
and Smith, J. G., 1982, Index to K/Ar age determinations for the state

of Oregon: U. S. Geological Survey Open-File Report 82-596, 40 p., map.

Economic Data:

Other Data:Camptonitic marine lapilli tuff and pillow lavas, dikes and sills
crop out in the Central Coast Range area.

Original Reference:Snavely, P. D., Jr., MaclLeod, N. S., and Wagner, H. C., 1972,
Preliminary bedrock geologic map of the Cape Foulweather and Euchre Mountain
quadrangles, Oregon: U. S. Geological Survey open-file map, scale 1:48,000.

Most Significant Reference:MacLeod, N. S., and Snavely, P. D., Jr., 1973,
Volcanic and intrusive rocks of the central part of the Oregon Coast Range:
Oregon Department of Geology and Mineral Industries Bulletin 77, p. 47-74.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 1-28-83
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6. CENTRAL COAST RANGE

Reference # 2. Location # 3. CSD Province # 710
Column Name Oregon Coast Range -
Chart # 6. Column # &

Name of Stratigraphic Unit népheline syenite intrusive
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formatign Member, Bed, intrusive
(Circle Appropriate Status) Formal (Tnformal)
Age _Paleogene 0ligocene

System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above Alsea Formation Below Tsea Formation
Lithology: Dominant _dikes, silis, stocks 100:

Subordinant E]
Thickness (Metric 0-80 m )

Major Unconformities: - Check Appropriate Line -

None  Disconformable Angular
Above:
Within:
Below:

Fossil Data: None

Radiometric Data:
Source:

32-34 million_Years Method K/Ar
MacLeod, N. S., and Snavely, P. D., Jr., 1973, see below

Economic Data:

Other Data: Nepheline syenite and phonolite sills, dikes, and a small stock occur
in the Tidewater and Waldport quadrangles. The largest intrusive body is the
80-meter-thick sil1 that caps Table Mountain.

Original Reference: yokes, H. E., Norbisrath, H., and Snavely, P. D., Jr., 1949,
Geology of the Newport-Waldport area, Lincoln County, Oregon: U. S. Geological
Survey 0i1 and Gas Investigation Preliminary Map 88.

Most Significant Reference: MactLeod, N. S., and Snavely, P. 0., Jr., 1973,
Volcanic and intrusive rocks of the central part of the Oregon Coast Range:
Oregon Department of Geology and Mineral Industries Bulletin 77, p. 47-74.

Author({s} of Sheet Preparation: J. M. Armentrout

Oate Prepared: 1-28-83

Refercnce # 2. Location # 3. CSD Province # _7-10
Column Mame __ Central Coast Ranae

Chart ¢ 6. Column # 6

Hame of Stratigraphic Unit Nestucca Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groypornation)Hember, Bed,

(Circle Appropriate Status)(ormal) Informal

Age palecgene Egcene Bartonian-Priabonian
System Series Stage

Surface Subsurface or Both

Surface

Bounding Units: Above Yachats Basalt BeTow _ Yamhill Formation
Lithology: Dominent _ tuffageous siltstone 85 %

Subordinant +ff and arkosic sandstone 15 %
Thickness (Metric _280-1500 m

Major Unconformities: - Check Appropriate Line -

HNone  Disconformable  Angular
Above: _x
Within:
Below: X

Fossil Data: Abundant forams indicate a late Narizian late

Eocene age: Snavely, P. D., Jr., MacLeod, N. S., and Rau, W. W., 1969,
Geology of the Newport area, Oregon: The Ore-Bin, v. 31, nos. 2 and 3,
p. 25-71.
Radiometric Data: None Years  tethod

Source:

Economic Data:

Other Data: Interbedded laterally with the Yachats Basalt.

Original Reference: Snavely, P. D., Jr., and Vokes, H. E., 1949, Geology of the
coastal area between Cape Kiwanda and Cape Foulweather, Oregon: U. S. Geological
Survey 0i1 and Gas Investigation Preliminary Map 97

Most Significant Reference: [0, R. McKeel, 1972, Systematics, biostratigraphy and
paleooceanography of Tertiary planktonic foraminiferal assemblages, Oregon Coast
Range: University of California Davis, Master's Thesis, unpublished.

P. D. Snavely, Jr., and D. L. Lander
8-17-81

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3.
CoTumn Name _central Coast Range -
Chart # 6.

Name of Stratigraphic Unit _yachats Basalt
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group§ormaticn) Member, Bed,
{Circle Appropriate Status)(Forma}) Informat
Paleogene

CSD Province # 7-10

Column # 6

Age Eocene Bartonian-Priabonian
Series Stage

System

Surface Subsurface or Both Surfac

Bounding Units: Above _ Alsea Formation

Lithology: Dominant alkalic basalt 15
Subordinant _preccia/conglomerate/pillow lava 25 4

Thickness (Metric Y

Major Unconfornmities:

Below

Nestucca Formation
%

- _Check Approprii te Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: The Yachats Basalt is overlain by an unnamed fossiliferous basaltic
sandstone unit that contains forams of the early Refugian Stage (Rau) of latest
Eocene age: 1981

Radiometric Data: 37.1 ¥3.6 millidears  Method

Source: Snavely and others (1974).
Biostratigraphic data suggests ages of 38-43 m.y.B.P. for the interbedded
sedimentary rocks.

K-Ar

Ecoromic Data:  Road rock, building stone

Other Data: The Yachats Basalt interfingers laterally with coeval Nestucca
For ation sedimentary rocks.

Original Reference: Snavely, P. D., Jr., and MacLeod, N. S., 1974, Yachats
Basalt - an upper Eocene differentiated volcanic sequence in the Oregon Coast
Range: Journal of Research, U.S. Geological Survey, v. 2, no. 4, p. 395-403.

Most Significant Reference: Same

Author(s) of Sheet Preparation: P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # 2. Location # 3. CSD Province # 7-10
Column Hame ral Ral
Chart # 6. Column # _6

Mame of Stratigraphic Unit Yamhill Fgormation

Stratigraphic Rank and Status:

(Circle Appropriate Rark) Group@ormation) Member, Bed,
(Circle Appropriate Status) €ormal) Informal
Paleqgene.

Agep, Eocene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both __ Surface

Bounding Units: Above Nestucca Formation Bclow _Tyee Formation

Lithology: Dominant _ ¢iltetone _._80 %
Subordinant iti 20 %
Thickness (Metric 00+ _m

Major Unconformities: - Check Appropricte Line -

None  Disconformable  Angular
Above: X
Within: M —
Below:

Fossil Data: Abundant forams indicate an uppermost Ulatisian and lower Narizian
Stage. Megafossils suggest late Eocene, probably early late Eocene age: see
Snavely, P. D., Jr., Macleod, N. S., and Rau, W. W., 1969, Geology of the Newport
area, Oregon: The Ore-Bin, v. 31, nos. 2 and 3, p. 25-71.
Radiometric Data: None Years Method

Source:

Ecoromic Data: Clay from the Yamhill Formation is used for brick, tile and
other clay products.

Other Data: Interbeds downward with the underlying Tyee Formation.

Original Reference: Baldwin, E. M., Brown, R. D., Jr., Gair, J. E., and
Pease, M. H., Jr., 1955, Geology of the Sheridan and McMinnville quadrangles,
Oregon; U.S. Geological Survey 0il and Gas Investigation Map OM-155.

Most Significant Reference: Snavely, P. D., Jr., MacLeod, N. S., Wagner, H. C.,
and Rau, W. W., 1976, Geologic map of the Yaquina and Toledo quadrangles, Lincoln
County, Oregon; U.S. Geological Survey Miscellaneous Investigation Series,

Map 1867

Author(s) of Sheet Preparation:

P. D. Snavely, Jr., and D. L. Lander
Date Prepared: -17-81
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6. CENTRAL COAST RANGE

Reference # 2. Location # 3.
Column Name _geniral Coast Range
Chart # [
Name of Stratigraphic Unit _Tyee Formation
Stratigraphic Rank and Status:

Column # 6

CSD Province # 7-10

(Circle Appropriate Rank) Group{Omation) Member, Bed,
(Circle Appropriate Status)(formad Informal

Age paleocene Eocene Lutetian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above i11 Formati BelowSiletz River Volcanics
Lithology: Domimant sandstone.
Subordinant ¢ijtectone 30 %
Thickness (Metric 2000- 30001 ]

Major Unconformities: - Check Appropriate Line -

None  Disconformable Angular
Above: X
Within: X

Below: X

Fossil Data: Forams in the siltstone unit at the base, and near the top of the
formation indicate a Ulatisian Stage. Coccolith samples indicate a Discoaster
sublodoensis zone (Bukry). o

Radiometric Data: Years Method

Source:

None

Econoimic Data: Building stone

Other Data:Groove and flute casts indicate a southern source of detritus from an
ancestral Klamath Mountain. In the central part of the Oregon Coast Range the
strata now assigned to the Tyee Formation were referred to the Burpee Formation of
Schenck {1927).

Original Reference: Diller, J. S., 1898, Description of the Roseburg quadrangle
{Oregon): U.S. Geological Survey Atlas, Roseburg Folio (no. 49), 4 p.

Most Significant Reference: Snavely, P. D., Jr., Wagner, H. C., and MacLeod, N. S.,
1964, Rhythmic-bedded eugeosynclinal deposits of the Tyee Formation, Oregon Coast
Range: Kansas Geological Survey Bulletin 169, v. 2, p. 461-480.

Author(s) of Sheet Preparation:

p. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81
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Reference # 2. Location # 3. CSD Province # 7-10
Column Name Central Coast Range

Chart # 6. Column # g
Name of Stratigraphic Unit Siletz River Volcanics
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formatign) Member, Bed,
(Circle Appropriate Status)(formal} Informal

Age Paleogene _ __ Focene  Thametian-Ypresfan

Sys tem Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above Tyee Formation BeTow __ Unknown
Lithology: Dominant _tholeiftic basalt [
Subordinant papine <iltstone 5 %
Thickness (Metric 1apQ- zgm-t- m )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within: M
Below:  Unknown

Fossil Data: In the sedimentary interbeds are foram assemblages assigned to the
Ulatisian and Penutian Stages (middle and early Eocene). The megafossils are
equivalent to the Copay Stage of California.

Radiometric Data: 48-58 million vyears Method K-Ar
Source: Duncan, R. A., in press (1983), A captured 157and chain in the

Coast Range of Oregon and Washington: Journal of Geophysical Research.

Economic Data: Road rock

Other Data: The Siletz River Volcanics is oceanic crust; the oldest rocks in
the central part of the Oregon Coast Range.

Original Reference: Snavely, P. D., Jr., and Baldwin, E. M., 1948, Siletz River
Volcanic Series, northwestern Oregon: American Association of Petroleum
Geologists Bulletin, v. 32, no. 5, p. 805-812.

Most Significant Reference: Snavely, P. D., Jr., MacLeod, N. S., and Wagner, H. C.,
1968, Tholeiitic and alkalic basalts of the Eocene Siletz River Volcanics, Oregon
Coast Range: American Journal of Science, v. 266, no. 6, p. 454-481.

Author(s) of Sheet Preparation: P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81
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7. McMINNVILLE-SHERIDAN AREA

A.  COMPOSITE SECTION LOCATION

Reference # Location #

Latitude 45° 0 Longi tude 123°

County or Counties Q53 Polk County

State. . . 36 Oregon

McMinnvitle-Sheridan Area
Cenozoic Stratigraphic Units, Western Oregon and Washington

Column Naie:
Chart tame:
General Location Description: Cenozoic section composited from units in
Reserve 0i1 and Gas Bruer-Roy-No. 1 drill hole and surface units nearby
in Polk County, Oregon.
Principal Reference:
Brownfield, M., and Schlicker, H., 1980, Geology of the Amity and
Mission Bottom quadrangles, Oregon: Oregon Department of Geology
and Mineral Industries Open-File Report D-80-5.

M. E. Brownfield, State of Oregon
M. H. Beeson, Portland State University

Column Author:

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # . 2. Location # 3. CSD Province # 710 1. Reference # 2. Location # 3. CSD pProvince # 710
Column Name _ ~McMinnville-Sheridan Area 4. Column Name _McMinnvi 1] e-Sheridan Area
Chart # 6. Column # 7 5. Chart # ‘ 6. Column # 7
Name of Stratigraphic Unit _fluvial deposits 7. Name of Stratigraphic Unit Columbia River Basalt Group
Stratigraphic Rank and Status: 8. Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group{fomatigry!Hember, Bed, (Circle Appropriate Rank){Groug)formation Member, Bed,
(Circle Appropriate Status) Formal {lnformal) (Circle Appropriate Status Informal
Age Quaternary  _Pleistocene 9. Age Neogene Miocene Langhian-Serravallian
System Series Stage System Series Stage
Surface Subsurface or Both _Surface 10. Surface Subsurface or Both Surface and Subsurface
Bounding Units: Above _alluvium BelowVarious clder units 11. Bounding Units: Above Pleistocene fluvial depositsBeTowmarine sedimentary Vocks
Lithology: Oominant sand 70 % 12. Lithology: Dominant hasalt: 100 %
Subordinant 30 % Subordinant %
Thickness (Metric 10.m 13. Thickness (Metric 0-172.m )]
Major Unconformities: - Check Appropriate Line - 14. Major Unconformities: - Check Appropriate Line -
None Disconformable  Angular None  Disconformable Angular
Abnve: X Above: X
Hithin: Within: X
Below: X Below: X
Fossil Data:  None 15. Fossil Data: None
Radiometric Data: None Years Method 16. Radiometric Data: None Years Hethod
Source: Source:
Econenic Data:  Sand and gravel 17. Economic Data: Road rock
Other ]D]ata: Plio-Pleistocene river terraces occur intermittently along 18. Other Data: See Grande Ronde and Wanapum Basalts
the valleys.
Original Reference: 19. Original Reference:Hodge, E. T., 1938, Geology of the Tower Columbia River Valley:
Geological Society of America Bulletin v. 49, no. 6, p. 831-930: ALSO:
Swanson, D. A., Wright, T. L., Hopper, P. R., and Bentley, R. D., 1979, Revisions
in stratigraphic nomenclature of the Columbia River Basalt Group: U. S. Geological
Survey Bulletin 1457-G, 59 p. .
Most Significant Reference: Brownfield, M., and Schlicker, H., 1980, Geology of 20. Most Significant Reference: Beeson, M. H., and Moran, M. R., 1979, Columbia River
the Amity and Mission Bottom quadrangles, Oregon: Oregon Department of Geology Basalt Group stratigraphy in western Oregon: Oregon Geology, v. 41, no. 1, p. 11-14.
and Mineral Industries Open File Report D-80-5.
Author(s) of Sheet Preparation: J. M. Armentrout 21. Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-16-82 22. Date Prepared: 12-31-82
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7. McMINNVILLE-SHERIDAN AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name McMinnville-Sheridan Area
Chart # 6. Column #
Name of Stratigraphic Unit Springs Member Nana um Basalt =~
Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group Formation{ferber) Bed,of Columbia River Basalt Group
(C]rcle Appropriate Status)Cormal) Informal

e Neogene Miocene Serravallian

System Series Stage

Surface Subsurface or Both Surface and Subsurface

Bounding Units: Above p fluvial deposits Below Grande Ronde Basalt

Lithology: Dominant basa]ts 100 %
Subordinant

Thickness (Metric 0-17 m }

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular

Above:

Withi

Below: X
Fossil Data: None
Radiometric Data: Nene Years Method

Source:

Economic Data: Road rock

Other Data: Geochemical and paleomagnetic polarity correlation of local basalts
with type Wanapum Basalt of Columbia Plateau.

Original Reference: Swanson, D. A. , Wright, T. L., Hooper, P. R., and
Bentley, R. D., 1979, Revisions in strahgraphm nomenclature of the Co’lumb\a
River Basalt Group: U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference: Beeson, M. H., and Moran, M. R., 1979, Columbia

River Basalt Group stratigraphy in western Oregon: Oregon Geology, v. 41, no. 1,
p. 11-14

Author(s) of Sheet Preparation: M. Beeson

Date Prepared: 9-16-82

Reference # 2. Location # 3. CSD Province # 710
Column Name _McMinnville/Sheridan Area

Chart # 6. Column # 7

Name of Stratigraphic Unit _marine sedimentary rocks
Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group(prmatiom Hember, Bed,
(Circle Appropriate Status) Formal (nformad
Age Paleogene Eocene-0ligocene Priabonian-Rupelian

System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Grande Ronde Basalt Below _Spencer Fonnatbor!%
Lithology: Dominant mudstone/siltstone
o Subordinant sandstone LUK
Thickness (Metric 716 m 7
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Narizian - Refugian Foraminiferal faunas: See Brownfield and

Schlicker (1981).

Radiometric Data: Years Hethod

Source:

None

Economic Data:

Other Data: May be equivalent to the Keasey, Pittsburg Bluff and
Eugene Formations

Original Reference: Brownfield, M., and Schlicker, H., 1981, Geology of the
Amity and Mission Bottom quadrangles, Oregon: Oregon Department of Geology and
Mineral Industries Open-File Report 0-80-5.

Most Significant Reference: Baldwin, E. M., Brown, R. D., Jr., Gair, J. E., and
Pease, M. H., Jr., 1955, Geology of the Sheridan and McMinnville
quadrangles, Oregon: U.S. Geological Survey 0il and Gas Investigation Map OM-155.

Author(s) of Sheet Preparation:

Michael Brownfield
Date Prepared: 2
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Reference # 2. Location # 3. CSD Province # _710
Column Name McMinnville/Sheridan Area
Chart # 6. Cofumn # _ 7

Name of Stratigraphic Unit

Stratigraphic Rank and Status:

(Circle Appropriate Rank) GMember. Bed, of Columbia River Basalt Group
orma

(Circle Appropriate Status) nformal

Grande Ronde Basalt

Age Neogene Miocene Langhian
System Series Stage

Lithology: Dominant basalt
Subordinant

Thickness (Metric

Major Unconformities:

Surface Subsurface or Both __Syrface and Subsurface
Bounding Units: Above Quaternary or Wanapum Basalt Belowmarine sedimentary rocks
e e
T

0-155 m ]
- Check Appropriate Line -

None  Disconformable Angular

Above: X

Within:

Below: X
fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data: Road rock

Other Data: Grande Ronde Basalt of Columbia River Plateau is correlated with
Tocal unit using geochemistry and magnetic polarity: See Beeson, M. H. and
Moran, M. R., 1979, Columbia River Basalt Group Stratigraphy in Western Oregon:
Oregon Geology, v. 41, no. 1, p. 11-14.

Original Reference:
p. 20-22. Also:
nomenclature of the Colwnbia River Basalt Group:
1457-G, 59 p.

Russell, I. C., 1893, U.S. Geological Survey Bulletin 108,
Swanson, D. A. and others, 1979, Revisions in stratigraphic
U.S. Geological Survey Bulletin

Most Significant Reference: Baldwin, E. M., Brown, R. D., Jr., Gair, J. E., and
Pease, M. H., Jr., 1955, Geology of the Sheridan and McMinnville quadrangles,
Oregon: U.S. Geological Survey 0il and Gas Investigation Map OM-155

Author(s) of Sheet Preparation:
Date Prepared:

Michael Brownfield Additions l;yz\ H. Beeson

Reference # 2. Location # 3. CSD Province # _710
Column Name McMinnville/Sheridan Area
Chart # 6. Column # 7

Name of Stratigraphic Unit
Stratigraphic Rank and Status

(Circle Appropriate Rank) Grou Member, Bed,

(Circle Appropriate Status)(Forma) Informal

Age paleagene Eocene Bartonian-Priabonian
System Series Stage

Snencer formation

Surface Subsurface or Both Surface and subsurface

Bounding Units: Above BeTow _Yamhill Fonnation
Lithology: Dominant sandstone 70
Subordinant si1tstone/mudstone 30 %
Thickness (Metric 244 n T
Major Unconformities: - Check Appropriate Line -
Hone  Disconformable  Angular
Above: X
Within: X

Below:

Fossil Data: upper Narizian Foraminiferal faunas

Radiometric Data: Years Method

Source:

None

Economic Data: Possible reservoir rock for hydrocarbons

Other Data: Paralic to inter-sublittoral depositional environment

Original Reference: Turner, F. E., 1938, Stratigraphy and mollusca of the Eocene
of western Oregon: Geological Society of America Special Paper 10, 130 p.

Most Significant Reference: Baldwin, E. M., 1964, Geology of the Dallas and
Valsetz quadrangles, Oregon: Oregon Department of Geology and Mineral Industries
Bulletin 35, 56 p.

M1chae] Brownﬁeld

Author(s) of Sheet Preparation:
Date Prepared:
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7. McMINNVILLE-SHERIDAN AREA

Reference # 2. Location # 3. CSD Province # 710
Column Hame McMinnyille-Sheridan
Chart # 6. Column # 7

Name of Stratigraphic Unit

Nestucca Formation -

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation)Member, Bed,
(Circle Appropriate Status)Qrmal) Informal

Age Paleogene Eocene Bartonian-Priabonian
System Series Stage

Surface Subsurface or Both

Surface and subsurface

Bounding Units: Above marine sedimentary rocks BeTow _Yamhill Formation
50 %

Lithology: Dominant iltstone

Subordinant sapdstone/volcanic 50 *

Thickness (Metric __ g10 m

Major Unconformities: - Check Appropriate Line -
Hone  Disconformable  Angular
Above: X
Within:

Below:

Fossil Data: Upper Narizian Foraminiferal Faunas

Radiometric Data: None

Years Method

Source:

Economic Data:
Other Data:
Original Reference: Snavely, P.

the coastal area between Cape K
U. S. Geological Survey 0i1 and

D., Jr., and Vokes, H. E., 1949, Geology of
iwanda and Cape Foulweather, Oregon
Gas Investigation Map 97.

Most Significant Reference:Baldwin, E. M., Brown, R. D., Jr., Gair, J. E., and
Pease, M. H., Jr., 1955, Geology of the Sheridan and McMinnville quadrangles,
Oregon: U. S. Geological Survey 0il and Gas Investigation Map OM-155.

Author(s) of Sheet Precparation:
Date Prepared:

Michael Brownfield

Reference # 2. Location # 3. CSD Province # _710
Column Name McMinnyille-Sheridan

Chart #

6. Column # 7

Name of Stratigraphic Unit Siletz River Volcanics

Stratigraphic Rank and Status:

(Circle Appropriate Rank} Groupormation) Merber, Bed,
{Circle Appropriate Status)Qrmal Informal
Paleocene-focene

Age Paleogene. P =

? Thanetian-Ypresian

System Series Stage
Surface Subsurface or Both __ Surfage and subsurface
Bounding Units: Above Yamhill Formation Below _ Unknown
Lithology: Dominant __yolcanic 90 =
Subordinant candstone/<iltstone 10 _°

Thickness (Metric 3658+ m

Major Unconformities: - Check

Above:
Within:

Appropriate Line -
None  Disconformable  Angular
X

_x
Below:  Unknoun

Fossil Data: Ulatisian Foraminifera faunas: See Snavely and others (1968).

Radiometric Data: 48-58 million Years Nethod  K/Ar

Source: Duncan, R. A-

S In press (IJE3), G captared 1siand cdain in the

Coast Range of Oregon and Washington: Journal of Geophysical Research

Economic Data:  Road rock
Other Data: O0ldest known geolo
Original Reference: Snavely, P.

River volcanic series, northwes
Petroleum Geologists Bulletin,

Most Significant Reference: Snavely, P. D., Jr., MacLeod, N. S., and biagner, H. C.,

1968, Tholeiitic and alkalic ba
Oregon Coast Range: American J

Author(s) of Sheet Preparation:
Date Prepared:

gic unit in the central Oregon Coast Range

0., Jr., and Baldwin, E. M., 1948, Siletz
tern, Oregon: American Association of
v. 32, no. 5, p. 806-812.

salts of the Eocene Siletz River Volcanics,
ournal of Science, v. 266, no. 6, p. 454-481.

Michael Brownfield
2
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Reference # 2.

Location # 3. (SO Province # _710

Column Name _ McMignyille - Sheridan

Chart #

6. Column # 7

Name of Stratigraphic Unit _ Yamhill Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group forpation)Member, Bed,
(Circle Appropriate Status) ormal) informal
Age Paleogepe. Eocene

Lutetian-Bartonian

System Series

Lithology: Dominant siltstone

Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Nestucca/Spencer Formations Bclow Siletz River Volcanics

%

80

Subordinant sandstone/mudstone

20 %

Thickness (Metric _817-900 m

— )

Major Unconfornities: -~ Check Appropriate Line -

Above:

None  Disconformable  Angular
X

Within:

X

Below:

X

Fossil Data: Narizian Foraminiferal Faunas

Radiometric Data: None

Years Method

Source:

Economic Data: Possible source

Other Data:

Original Reference: Baldwin, E. M., Brown, R. D., Geir, J. E., and Pease, M. H., Jr.,

rock for 0il and gas

1955, Geology of the Sheridan and McMinnville quadrangles, SOregon:

U. S. Geological Survey 011 and

Gas Investigation Map OM-155

Most Significant Reference: Brownfield, M. E., 1982, Oregon Department of

Geology and Mineral Industries

Author(s) of Sheet Preparation:
Oate Prepared:

- GMS-23 and GMS-24

Michael Brownfield
2
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8. OREGON CITY-MOLALLA AREA

COMPOSITE SECTION LOCATION

A.

Reference #

o

Latitude

15

Location #

N Longitude

122° 2

County or Counties Q05

36

Clackamas County

Oregon

Column Name: Oregon City-Molalla Area

Chart Mame:

General Location Description:

Principal Reference:

Cenozoic Stratigraphic Units, Western Oregon and Washington

Cenozoic section composited from units cropping
out in the vicinity of Oregon City and Molalla, along the Clackamas,
Willamette and Molalla Rivers, Clackamas County, Oregon.

Peck, D. L., Griggs, A. B., Schlicker, H. G., Wells, F. G., and
Dale, H. M., 1964, Geology of the central and northern parts of the

Western Cascade Range in Oregon:

U. S. Geological Survey

Professional Paper 449, 56 p., scale 1:250,000

Column Authors:

M. H. Beeson, Portland State University

W. N. Orr, University of Oregon

3.
Reference # 2. Location # 3. CSD Province # _710 1.
Column Name Oregon City - Molalla Area 4.
Chart # 6. Column # _8 5.
Name of Stratigraphic Unit _fluvial deposits 7.
Stratigraphic Rank and Status: 8.
(Circle Appropriate Rank) Group (FormatiopMember, Bed,
(Circle Appropriate Status) Formal (lnformal)
Age Quaternary Pleistocene 9.
System Series Stage
Surface Subsurface or Both Surface 10.
Bounding Units: Above __alluvium Below various older units 11.
Lithology: Dominant sands 702 12.
Subordinant gravels 30t %
Thickness (Metric 1-160+ m ] 13.
Major Unconformities: - Check Appropriate Line - 14.
None  Disconformable Angular

Above: X

Within: X

Below: X
Fossil Data: None 15.
Radiometric Data: None Years Method 16,

Source:

Economic Data: Sand and gravel 17.
Other Data:Includes such units as: Springwater Fm (conglom); Gresham Fm 18.
(gravels and mudflows); Estacada Fm (coarse gravels); Willamette Silt
{silt); Portland Sand (estuarine deposits)
Original Reference: Trimble, D. E., 1963, Geology of Portland, Oregon and 19.
adjacent areas: U. S. Geological Survey Bulletin 1119, map. scale 1:62,500
Most Significant Reference: Peck, D. L., Griggs, A. B., Schlicker, H. G., 20.
Wells, F. G., and Dale, H. M., 1964, Geology of the Central and nortr)ern parts of
the Western Cascade Range in Oregon; U. S. Geological Survey Professional
Paper 449, 56 p., map
Author(s) of Sheet Preparation: J. M. Armentrout 21.
Date Prepared: 10-22-82 22.

-36-

DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3.
Column Name _ Qreqon City - Molalla Area

CSD Province # _710

6. Column # 8

Boring Lavas

Chart #
Name of Stratigraphic Unit

Stratigraphic Rank and Status:
(Circle Appropriate Rank} GroupgformatiomMember, Bed,

(Circle Appropriate Status)( Tnformal

Age _Neogene __ _ Pligcene-Pleistocene

System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above Plejstocene units __ Below Iroutdale Formation
Lithology: Dominant _ pasalt flows 70¢ %
Subordinant 30t %

0 gglcam’c breccias, ash, etc.
Thickness (Metric 0-50+ m

)
Major Unconformities: - Check Appropriate Line -

None  Disconformable Angular

Above: X

Within:

Below: X
Fossil Data: None
Radiometric Data: None Years Hethod

Source:

Economic Data: Road rock

Other Data: Exposed as a series of vents and related flows - interbedded
with Troutdale Fonmnation.

Original Reference: Treasher, R. G., 1942, Geologic map of the Portland area,
Oregon: Oregon Department of Geology and Mineral Industries, map.

1963, Geology of Portland,Oregon

Most Significant Reference: Trimble, 0. E.,
1:62,500

and adjacent areas: U. S. Geological Survey Bulletin 1119, map.

J. M. Armentrout

Author(s) of Sheet Preparation:
10-22-82

Date Prepared:
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8. OREGON CITY-MOLALLA AREA

Reference # 2. Location # 3.
Column Name Qreqon City - Molalla Area

Chart # 6.
Mame of Stratigraphic Unit Troutdale Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Fomation) Member, Bed,
{Circle Appropriate Status)(Formal) Informal

Age Neogene- Pliocene-Pleistocene Zanclian-Pleistocene

uaﬁ?rnar
ysterX Series Stage

Surface Subsurface or Both _Surface and Subsurface
Bounding Units: AboveBoring Lavas or younqer
Lithology: Dominant _sandy conglomerate
Subordinant _silty sands
Thickness (Metric _10-300 m
Major Unconformities: - Check Appropriate Line -
Hone  Disconformable
Abnve: X
Within:
Below: X

CSD Province # 710

Column # g

30t

Angular

Megaflora from Clackamas area suggests Pliocene-see Trimple, D. E.,
U. S. Geological Survey

Fossil Data:
1963, Geology o f Portland, Oregon, and adjacent areas:
Bulletin 1119, map scale 1:62,500.

Radiometric Data:
Source:

Nane Years Method

Econonic Data: Locally sand and gravel

Other Data: Contains distinctive quartzite pebbles in east Portland area. Top
gradational with Boring Lavas in Portland Area. Probably has units of the
same age as Sandy River Mudstone and the Rhododendron Formation to the east in the

Columbia River Gorge.

Original Reference: Hodge, E. T., 1933, Age of the Columbia River and lower
canyon (abst): Geological Society of America Bulletin, v. 44, p. 156-157;
Formal introduction Hodge, 1938, Geological Society of America, Bulletin 49,
p. 831-930.

Most Significant Reference: Peck, D. L., Griggs, A. B., Schlicker, H. G.,
Wells, F. G., and Dole, H. M., 1964, Geology of the central and northern
parts of the Western Cascade Range in Oregon: U. S. Geological Survey

Professional Paper 449, 56 p., map (see also Trimble, 1963, cited above).

M. H. Beeson

Author(s) of Sheet Preparation: J. M. Armentrout
1 - 12-16-82

Date Prepared: 0-22-82

Reference # 2. Location # 3. CSD Province # _710
Column Name Oregon City - Molalla Area
Chart # . Column # 8
Name of Stratigraphic Unit Molalla Formation
Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group(Formation) Member, Bed,
(Circle Appropriate Status)(FGrmal) Informal .
Age Neogene Midcene Serravalliap-Tortonian
System Series Stage
Surface Subsurface or Both Surface Frenchman Springs Member
Bounding Units: Above _Sandy River Formation Below { Col. R. Bas. Groyl
Lithology: Dominant marginal marine_rocks E
Subordinant K
Thickness (Metric N 7
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Leaves suggest early Miocene for lower part of fonnation,
see Peck and others, 1964.

Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Upper Molalla Fonnation sandstone and siltstone of Baldwin (1964)
equals the Troutdale of Peck and others (1964); Lower Molalla Formation water laid
tuffs of Baldwin (1964) equals the Molalla Formation of Peck and others (1964).
The Molalla Fonnation is inadequately treated in the literature.

Original Reference: Lowry, W. D., and Baldwin, E. M., 1952, Late Cenozoic geology
of the lower Columbia River Valley, Oregon and Washington: Geological Society
of America Bulletin, v. 63, no. 1, p. 1-24, 3 figs., 1 pl.

Most Significant Reference: Peck, D. L., Griggs, A. B., Schlicker, H. G.,
Wells, F. G., and Dale, H. M., 1964, Geology of the central and northermparts
of the Western Cascade Range in Oregon: U. S. Geological Survey Professional
Paper 449, 56 p., map.

Author(s) of Sheet Preparation: M. H. Beeson and J. M. Armentrout
Date Prepared: 3-18-83

BclowSandy River Mudstone or older
7
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Reference # 2. tocation # 3.

- CSD Prevince # 710
Column Name ~Oregon City - Molalla Area.
CoTumn # _g

Chart # 6.
Name of Stratigraphic Unit _ Sandy River Mudstone

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation) Member, Bed,

(Circle Appropriate Status)(Formal) Informal

Age Neogepe Miocene Tortonian-Messinian
System Series Stage

Surface Subsurface or Both Surface and subsurface fCo]umbia Rijver Basalt Gp. or

Bounding Units: Above routdale Formation BeTow [Rhododendron Fimg

Lithology: Dominant __ mudstone T TTTTTan ®
Subordinant sand and conglomerate 30 %

Thickness (Metric _ 100-300 m ]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below:

Fossil Data: Pliocene megaflora (Trimble, 1963)

Radiometric Data: Method

Source:

None Years

Economic Data:

In Columbia
equivalent
argely to

Other Data: Originally part of Hodges' (1938) Troutdale Formation:
River Gorge, channel conglomerates of lower Troutdale are probabw
to Sandy River Mudstone, the Sandy River Mudstone being confined
the Portland Basin.

Original Reference: Trimble, E. D., 1963, Geology of Portland, Oregon, and
adjacent areas: U. S. Geological Survey Bulletin 1119, map.

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout M. H. Beeson

Date Prepared: 10-22-82 12-16-82

Reference # 2. Location # 3. CSD Province # 710
Column Name Oregon City - Molalla Area

Chart # 6. Cofumn # __8

Mame of Stratigraphic Unit __Rhododendron Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(formatiaon Member, Bed,
(Circle Appropriate Status) ormal Informal

Age Neogene Miocene Serravallian-Tortonian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: AboveTroutdale,sandy River 8 othersBclow Columbia River basalts
i %

Lithology: Dominant ynlcanic mudflows units 100
Subordinant, %

Thickness (Metric 00 ¥
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within: -

Below:
Fossil Data: None

9.5 to 12.1

Radiometric Data: i11i Years Method K/Ar

—million _ __Yea .

Source: Priest, G. R., Beeson, M. H., Gannett, M. W.; and Berri, D. A.,
1982, Geology, geochemistry and geotrermal resources of the 01d
Maid flat area, Oregon, in Geology and geothermal resources of
the Mount Hood area, Oregon: Oregon Department of Geology and
Mineral Resources Special Paper 14, p. 16-30.

Economic Data:

Other Data: Interbedded with lava flows of Cascade Range toward east. Peck and
others (1964) included the Rhododendron Formation within their Sardine Formation.

Original Reference:Hodge, E. T., 1933, Age of the Columbia River and lower
Canyon (abst.): Geological Society of America Bulletin, v. 44, p. 156-157.

Most Significant Reference:Peck, D. L., Griggs, A. B., Schlicker, H. G.,

Wells, F. G., and Dale, H. M., 1964, Geology of the central and northern parts of the
Western Cascade Range in Oregon: U. S. Geological Survey Professional Paper

449, 56 p., map.

Author(s) of Sheet Preparation: J, M. Anmentrout
Date Prepared: 10-22-82
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8. OREGON CITY-MOLALLA AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name Oreqon City - Molalla Area
Chart # 6. Column #8

Name of Stratigraphic Unit Columbia River Basalt Grou
Stratigraphic Rank and Statu

(Circle Appropriate Rank)g Formation Member, Bed,

(Circle Appropriate Status)(tormal) Informal

Age Neogene Miocene Langhian-Serravallian
System Series Stage

Surface Subsurface or Both

Bounding Units: Above _ Rhodedendron Fm Below Butte Creek beds
Lithology: Dominant basalts 100%
Subordinant %
Thickness (Metric - m )]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data: None

K/Ar (20 samples)
Radiometric Data: m\lhon Years  Method AOAr/ Ar (3 samples)

Source: Lux, D. R., 1981, Geochronology, geochemistry, and petrogenesis
of basaltic rocks from the Western Cascades, Oregon: unpub. Ph.D.
dissertation, Ohjo State University, 171 p.

Economic Data: Road rock

Other Data:See Wanapum and Grande Ronde Basalts: this area.

Original Reference: Swanson, D. A.,
1979, Revisions in stratigraphic nomenclature of the Columbia River Basalt Group:
U. S. Geological Survey Bulletin 1457-G, 59 p.

Beeson, M. H., and Moran, M. R., 1979, Columbia River

Most Significant Reference:
Oregon Geology, v. 41, no. 1,

Basalt Group stratigraphy in western Oregon:
p. 11-14.

J. M. Annentrout
12-31-82

Author(s) of Sheet Preparation:
Date Prepared:

Reference #

Column Mame

Chart # 6. Column # 8

Name of Stratigraphic Unit Grande Ronde Basalt of Columbia River Basalt Group

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation) Member, Bed,

(Circle Appropriate Status)(Formall Informal

Age _feggene Miocene tanghian
System Series

Surface Subsurface or Both Surface
Bounding Units: Above Wanapum Basalt
Lithology: Dominant __basalt

Subordinant
Thickness (Metric

i 3n 100 }
Major Unconformitie - Check Appropriate Line -

Location # ____ 3.

2. CSD Province ¢ 21p
Oregon City - Molalla Area

Stage

BelowButte Creek beds and older
100 % Units
E

None  Disconformable  Angular
Above: X
Within:
Below: X
Fossil Data: MNone
Radiometric Data: _jg5.2 * 0 4 Years Hethod K/Ar

Source: |Lyx, D. R., 1981, Geochronology, geochemistry, and petrogenes1s
of basaltic rocks from the Western Cascades, Oregon: unpub.
dissertation, Ohio State University, 171 p.
Economic Data: Road rock
Correlated to Grande Ronde Basalt by geochemistry
Other Data: geochronology, and magnetic polarity.
Part of flow sequences sourced from fissures in central/eastern Oregon and
Washington that f1 wed west through ancestral Columbia River valley.

Original Reference: Beeson, M. H., and Moran, M. R., 1979, Columbia River Basalt
Group stratigraphy in western Oregon: Oregon Geology, v. 41, No. 1, p. 11-14.

Most Significant Reference:Beeson, M. H., Johnson, A. G., and Moran, M. R., 1976,
Portland Environmental Geology - Fault Identification, Final Technical Report,
(September 1, 1974 - December 31,
California, 107 pp.

M. H. Beeson

Author(s) of Sheet Preparation: J. M. Annentrout
82 12-16-82

Date Prepared: 10-22-

Wright, T. L., Hooper, P. R., and Bentley, R. D.,

1975), to the U. S. Geological Survey, Menlo Park,

-38-
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Reference # 2. Location # 3.
Column Name _ Oregon City - Molalla Area

Chart # 6. Cofumn # _8

Name of Stratigraphic Unit — Frenchman SpringsMember, Wanapum Basalt

Stratigraphic Rank and Status:

CSD Province # 710

(Circle Appropriate Rank) Grg rmatinn Bed, Columbia River Basalt Group
(Circle Appropriate Status){formad Informa -
Age Neogene Migcene Serravallian

System Series Stage

Surface Subsurface or Bath
Bounding Units:

Surface

Lithology: Dominant basalt 100% units
Subordinant E3
Thickness (Metric 60-100 m 7

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above X
Within
Below: X
fossil Data: None
+
) 15.4 2 0.5
Radiometric Data: million Years Hethod K/Ar

Source: Lux, D. R., 1981, Geochronology, geochemistry, and petrogenesls
of basaltic rocks from the Western Cascades: unpub.
dissertation, Ohio State University, 171 p.

Economic Data: Road rock

Other Data: Composite thickness approximately 60 m in Oregon City Area;
up to 100 m thick as intracanyon flow in Molalla River valley. Correlation
to Columbia River Basalt Group type section by geochemistry and paleomagnetics.

Beeson, M. H., and Moran, M. R., 1979, Columbia River Basalt
Oregon Geology, v. 41, no. 1, p. 11-14.

Original Reference:
Group stratigrphy in western Oregon:

Most Significant Reference: Beeson, M. H., Johnson, A. G., and Moran, M. R., 1976,
Portland Environmental Geology-Fault Identification, Final Technical Report
(September 1, 1974-December 31, 1975), to U. S. Geological Survey, Menlo Park,

California, 107 p.

Author(s) of Sheet Preparation: M. H. Beeson

Date Prepared: 12-16-82

Reference # 2. Location # 3. CSD Province # _710
Column Name Oreqon City - Molalla Area

Chart # 6. Column # _8

Name of Stratigraphic Unit _Butte Creek beds
Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group (Formation) Member, Bed,
(Circle Appropriate Status) Formal (nformal)

Age _Paleogene 0ligocene Chattian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Colymbia River Basalt Below Little Butte Vo]camcs
Lithology: Dominant marine volcanic siltstone and sandstone
Subordinant _1imestones 5 %
Thickness (Metric 300 m )]
Major Unconformities: - Check Appropriate Line -
None  Disconformable Angular

Above: X

Within:

Below: X

fossil Data:Mollusks of Juanian Molluscan stage - personal communication from
W. 0. Addicott, U. S. Geological Survey, to W. N. Orr, University of Oregon:
see Orr and Faulhaber, 1975, Northwest Science.

Radiometric Data: Method
Source:

None Years

Economic Data: Coal and limestone

Other Data: Currently being remapped by W. N. Orr and P. R. Miller at the
University of Oregon - to be renamed Abiqua Fornation

Original Reference: Harper, H. E., 1946, Preliminary report on the geology of
the Molalla quadrangle, Oregon: Unpublished MS thesis, Oregon State University.

1972, Geology and ground water of the

Most significant Reference: Hampton, E. R.,
U. S. Geological

Molalla Salem Slope area, morthern Willamette Valley, Oregon:
Survey Water Supply Paper 1997, 83 p.

Author(s) of Sheet Preparation: W. N. Orr  Additions J. M. Armentrout
Date Prepared: 7-9-82 10-22-82

Above Rhododendron Em §& others BeTow Grande Rande Basalt and clder



[SPOTLIN

10.
12.

13.
14.

21.
22.

8. OREGON

CITY-MOLALLA AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name _ Oregon City - Molalla Area
Chart # 6. Column # _8

Name of Stratigraphic Unit basalt

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group form; b
(Circle Appropriate Status) Formal (Informa)

er, Bed, _Intrusives and flows

Age Neodene 0ligoceng ? Chattian
System Series Stage
Surface Subsurface or Both Surface.
Bounding Units: Above _Butte Creek beds Below LittTe Butte volcanics
Lithology: Dominant basalt z
Subordinant %
Thickness (Metric 150 m )]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above:
Within:
Below:
Fossil Data: None
Radiometric Data: None Years Hethod

Source:

Economic Data:

Other Data: Occurs between younger Butte Creek beds and older Little Butte
volcanics.

Original Reference: Mapped in ongoing project by W. N. Orr, University of

Oregon, 1982-1983

Most Significant Reference:

W. N, Orr

Author(s) of Sheet Preparation:
7-9-82

Date Prepared:

-39-
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Reference # 2. Location # 3. CSD Province # 710
Column Mame _Oregon City - Molalla Area
Chart # 6. Column # 8

Name of Stratigraphic Unit Little Butte Volcanics

Stratigraphic Rank and Statu

(Circle Appropriate Rank) Gr: Formation) Member, Bed,
(Circle Appropriate Status)Eormal) Informal

Age _Palengene Eocene-0liqocene Priabonian-Rupelian

System Series Stage

Surface Subsurface or Both __ Surface and subsurface

BeTow Unknown - not exposed

Bounding Units: Above _Butte Creek beds
Lithology: Dominant yglcanic sediments 5%
Subordinant _yglranic flow 25 %

Thickness (Metric
HMajor Unconformities:

000+ m .
- Check Appropriate Line -

Mone  Disconformable  Angular
Above: X
Within:
Below:  Unknown

Fossil Data: By superposition of marine fossiliferous units; the Little Butte
volcanics interfinger to the southwest with the Priabonian Eugene Formation
and locally with the Chattian (Juanian Molluscan stage) beds of Butte Creek:
Also by leaves - see Wolfe in Peck and others {1964).
Radiometric Data: __None Years Method

Source:

Economic Data:

Other Data:

Origina) Reference: Wells, F. G., 1956, Geology of the Medford quadrangle, Oregon
and California: U. S. Geological Survey Map G.Q.-89.

Most Significant Reference: Peck, 0. L., Griggs, A. B., Schlicker, H. G.,
Wells, F. G., and Dole, H. M., 1964, Geology o f the central and northern parts
of the Western Cascade Range in Oregon: U. S. Geological Professional Paper
449, 56 p., Map.

Author(s) of Sheet Preparation:W. N. Orr
7-9-82

Additions J. M. Armentrout
Date Prepared: 1
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9. ASTORIA AREA

A.  COMPOSITE SECTION LOCATION

Reference #
Latitude 4s5° a5 N

Longitude

Location #

128 30 W

County or Counties _007

Clatsop County

State. . . . . .. 36 __Oregon

Column Hame: Astoria Area

Chart tame: Cenozoic Stratigraphic Units, Western Oregon and Washington

General Location Description: Cenozoic section composited of units cropping

out along coastal cliffs and

Principal Reference:*

inland areas of Clatsop County, Oregon.

Niem, A. R., and Van Atta, R. 0., 1973 Cenozoic stratigraphy of northwestern
Oregon and adjacent southwestern Washington, in Beaulieu, J. D.,

ed., Geologic field trips in northern Oregon and southern Washington:

Oregon Department of Geology and Mineral Industries, Bulletin 77,

p. 75-132.

*Updated by numerous unpublished theses of Oregon State University students
supervised by A. R. Niem, Department of Geology.

Column Author:

A. R. Niem, Oregon State University

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2.
Column Mame Astoria Area
Chart # 6. Column # 9

Name of Stratigraphic Unit marine_and fluvial terrace deposits
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(formaiion)Member, Bed,
(Circle Appropriate Status) Formal

Age _Quaternary Pleistocene

Location # 3. CSD Province # 710

System Series Stage
Surface Subsurface or Both _gyrface
Bounding Units: Above alluvium Below Troutdale fm. or older
Lithology: Oominant ands, gravels 70 %
Subordinant __ pyds, peat 30 %
Thickness (Metric 1040 m )

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X,
Below: X

Fossil Data: None

Radiometric Data: None Years Method

Source:

Economic Data: Sand and gravel

Other Data:unit includes coastal marine and inland fluvial terraces and floodplain
alluvium of volcanic gravels and sands, silts, andclays. On coast, it also includes
Holocene dune and beach ridge sands and along the lower Columbia River and other
river mouths-estuaries includes tidal flat muds, fine sand, and peat.

Original Reference: Schlicker, H. G., Deacon, R. J., Beaulieu, J. D., and Olcott, G. W.,
1972, Environmental geology of the coastal region, Tillamook and Clatsop counties,
Oregon: Oregon Department of Geology and Mineral Industries Bulletin 74, 164 p.

Most Significant Reference: same

Author(s) of Sheet Preparation: Alan R. Niem
Date Prepared: 7
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Reference # _ 2.
Column Name Astoria Area

Location # 3.

CSD Province # 710

Chart # 6.
Name of Stratigraphic Unit Troytdale Formation

Cotumn # _9

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group(Formation)Member, Bed,
(Circle Appropriate Status) (formal) Informal

Age Neogene-Quaternary  __Pliocene-Pleisticene Zanclean-Pleistocene
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Below Astoria Formation
Lithology: Dominant guartzitic-volcanic gravel 100,
Subordinant %
Thickness (Metric 15 )

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: None

Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Flat-1ying unit is poorly exposed and is very limited in extent in
Clatsop County (i.e. City of Astoria

Original Reference: Hodge, E. T., 1933, Age of the Columbia River and lower
canyon (abst.): Geological Society of America Bulletin, v. 44, p. 156-157;
Formal Introduction by Hodge, E. T., 1938, Geological Society of America
Bulletin 49, p. 831-930.

Most Significant Reference: Schlicker, H. G., Deacon, R. J., Beaulieu, J. D., and
Olcott, G. W., 1972, Environmental geology of the coastal region, Tillamook
and Clatsop counties, Oregon: Oregon Department of Geology and Mineral
Industries Bulletin 74, 164 p.

Author(s) of Sheet Preparation:

Alan R. Niem
Date Prepared: 7-8-82
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9. ASTORIA AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name Astoria Area
Chart # 6. Column # g

Name of Stratigraphic Unit Colymbia River Basalt Group
Stratigraphic Rank and Status:

(Circle Appropriate Rank)@roup Formation Member, Bed,
(Circle Appropriate Status)Qorma]} Informa?

Age _Neogene Miocene Langhian-Serravallian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _alTuvium or Troutdale Fm Below _Astoria Formation
Lithology: Dominant basalt 100
Subordinant Z
Thickness (Metric 335-665 m 1

Major Unconformities: - Check Appropriate Line -

Mone  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data: Road rock

Other Data: Includes basalts only: Saddle Mountains Basalt, Wanapum Basalt, and
Grande Ronde Basalt. Interbedded sedimentary units are not part of Columbia
River Basalt Group.

Original Reference: See: Swanson, D. A., Wright, T. L., Hooper, P. R., and .
Bentley, R. D,, 1979, Revisions in stratigraphic nomenclature of the Columbia
River Basalt Group: U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference:
Gnat Creek area, Clatsop County, northwestern Oregon:
Oregon State University, Corvallis, 355 p.

Murphy, T. M., 1921, Geology of the Nicolai Mountain-
unpublished M.S. thesis,

Armentrout

Author(s) of Sheet Preparation:

J. M
Date Prepared: 12-

Peference # 2. Location # 3. CSD Province # 710
Column tame Astoria Area
Chart # 6. Cotumn # 9

Name of Stratigraphic Unit sedimentary rocks of Clifton
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (fornation Hember, Bed,

(Circle Appropriate Status) Formal {nformaD

Age Neogene Miocene Serravallian
System Series Stage

Surface Subsurface or Both

Surface

Bounding Units: AbovePgmona Mbr.Saddle Mts.Basalt BelowFrenchman Spgs.Mbr.Wanapum N
50 % Basa

Lithology: Dominant __ arkosic_sandstone »
Subordinant Jaminated mudstone 50
Thickness (Metric 200 m )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: x

Within: X

Below: X

Fossil Data: Marine diatom assemblages from the sedimentary rocks of Clifton are
middle Miocene (late Relizian to early Luisian) in age (= North Pacific diatom
zone D. lauta subzone b and subzone a of D. hustedtii-D. lauta of Barron, 1981)
Years

Radiometric Data: Nethod

Source:

None

Economic Data:

Other Data: Unit contains fluvial, coal-bearing (lignite) shallow-marine facies
with intervening thin-bedded slope turbidite sandstone, mudstone, and chaotic
submarine channel sandstone (Murphy and Niem, 1980). In part equivalent to the
upper member of the Astorfa (?) Formation of southwest Washington.

Original Reference: Niem, A. R. and Van Atta, R. 0., 1973, Cenozoic stratigraphy of
northwestern Oregon and adjacent southwestern Washington, in Beaulieu, J. D., ed.,
Geologic field trips in northern Oregon and southern Washington: Oregon Department
of Geology and Mineral Industries Bulletin 77, p. 75-132.

M., 1981, Geology of the Nicolai Mountain-
unpublished M.S. thesis,

Most Significant ReferencemMurphy, <.
Gnat Creek area, Clatsop County, northwestern Oregon:
Oregon State University, Corvallis, 355 p.

Alan R. Niem and David E. Nelson
7-9-82

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3. CSD Province # 710
Column Mame __ Astoria Area -
Chart # 6. Column # §
Name of Stratigraphic UnitPomona Member, Saddle Mountains Basalt, Columbia River
Stratigraphic Rank and Status: asa roup
(Circle Appropriate Rank) Grou Fomatiun Bed,
(Circle Appropriate Status){formal) Informa
Age N Miocene Serravallian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above none BeTow sedimentary rocks of CIiTton
Lithology: Dominant subaerial basalt flow 100 %

Subordinant %
Thickness {Metric 10 to 15 m ¥

Major Unconformities: - Check Appropriate Line -

Mone Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data:
Radiometric Data: _12% 0.5 milli¥gars  Method _ k-Ar

Source: Dated on Columbia Plateau to the east by McKee and others (1977)

Economic Data:

Other Data:Pomona basalt is reversely polarized, glomeroporphyritic and is the age
and petrologic equivalent to the coastal middle Miocene Basalt ot_' Pagk chk
Lookout of Snavely and others (1973). It has very limited distribution in
Clatsop County.

Schmincke, H. U., 1967, Stratigraphy and petrology of four

Original Reference:
Geological Society

upper Yakima Basalt flows in south-central Washington:
of America Bulletin, v. 78, p. 1385-1422.

Most Significant Reference:Murphy, T. M., 1981, Geology of the Nicolai Mountain-
Gnat Creek area, Clatsop County, northwestern Oregon: unpublished M.S. thesis,
Oregon State University, Corvallis, 355 p.

Author(s) of Sheet Preparation: Alan R. Niem and David E. Nelson
Date Prepared: 7

Reference # 2.
Column Name Astoria_Area

Chart # 6." Column # _9

Name of Stratigraphic Unit Fyenchman Springs Member, Wanapum Basalt, Columbia River

Stratigraphic Rank and Status: asalt Gp.

(Circie Appropriate Rank) Group Fomation Bed,

Location # 3. CSD Province # 710

(Circle Appropriate Status) @orma]) Informa
Age Miocene Serravallian
System Series Stage

Surface Subsurface or Both
Bounding Units:
Litrology:

Grande Ronde Basalt and

Below_equivalent of Vantage SS
50

50 7%

Surf

Above sedimentary rocks of CTifton
Dominant _ subaerial basalt flows
Subordinant sybmarine basalt breccia and pillow Tava
Thickness (Metric 75 10 150 m 7

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular

Above: X

Within: X

Below: X
Fossil Data:  None
Radiometric Data: None Years Method

Source:

Economic Data: Road rock

Other Data:Frenchman Springs basalts are the age and petrologic equivalents to the
locally erupted (?) coastal middle Miocene Cape Foulweather Basalts of Smavely and
others (1973). The lavas flowed down an ancestral Columbia River valley to the sea
in northwestern Oregon to form pillow lavas and breccias. The flows are normally
polarized (N,).

Original RefeFence:Swanson, D. A., Wright, T. L., Hooper, P. R., and Bentley, R. P.,
1979, Revisions in stratigraphic nomenclature of the Columbia River Basalt Group:
U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference:Murphy, T. M., 1981, Geology of the Nicolai Mountain-
Gnat Creek area, Clatsop County, northwestern Oregon: unpublished M.S. thesis,
Oregon State University, Corvallis, 355 p.

Author(s) of Sheet Preparation:

Alan R. Niem and David E. Nelson
Date Prepared: 7-9-82
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9. ASTORIA AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name Astoria Area
Chart # 6. Column # _9

Name of Stratigraphic Unit dstone equivalent to Vantage Sandstone

Stratigraphic Rank and Status: of Ellensburg Formation -

(Circle Appropriate Rank) Group formatign)Member, Bed, see "other data"
(Circle Appropriate Status) Formal {Informal) ’

Age _ Neogene Miocene Langhian-Serravallian

System
Surface Subsurface or Both

Series Stage

Surface

Bounding Units:

Lithology: Dominant ic altic sandstone
Subordinant
Thickness (Metric 2 to 70 m
Major Unconformities: - Chec. E Bppropriate Line -
None  Disconformable Angular
Above: X
Within: X
Below: X
Fossil Data: None
Radicmetric Data: None Years Method

Source:

Economic Data:

Other Data:ynit is tentatively correlated to a member of the Ellensburg Formation
of central Washington and is sandwiched between the Grande Ronde and Frenchman
Springs Basalts of the Columbia River Basalt Group. It is fluvial and shallow
marine in origin.

Geology of the Nicolai Mountain-
unpublished M.S. thesis,

Original Reference: Murphy, T. M., 1981,
Gnat Creek area, Clatsop County, northwestern Oregon:
Oregon State University, Corvallis, 355 p.

Most Significant Reference: same

Author(s) of Sheet Preparation: Alan R. Niem
Date Prepared: 7-8-82

Above Frenchman Springs Member _ BeTo w Grande_Ronde Basa'lt
0 %

Reference # 2. Location # 3. CSD Province # 710
Colunn Name _Astoria Area
Chart # 6. Column # _9

Name of Stratigraphic Unit Astoria Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group ormatiop Member, Bed,
(Circle Appropriate Status)}(ormal) Informal

Age Neogene Miocene Aquitanian-Langhian

System Series Stage

Surface Subsurface or Both __ Surface
Bounding Units: Above Grande Ronde Basalt BeTow Qswald West mudstore
Lithology: Dominant sandstone %

60
Subordinant onglomerate and coal — 0z
Thickness (Metric _ 1200

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Abundant foraminiferal and mollusk faunas indicate a Pillarian-

Newportian Mollusian Stage - Saucesian Foraminiferal Stage age for the formation.

See Moore, E. J., 1963, U. S. Geological Survey Professional Paper 419, 109 p.

Radiometric Data: None Hethod

Source:

Years

Economic Data: Some sandstone facies may be potential petroleum reservoirs.

Other Data: Originally "Astoria shales" by Condon in Cope, 1880. A deltaic
shallow-marine to deep-marine mudstone and turbidite deposit of the ancestral
Columbia River

E. D., 1880, Second contribution to

Original Reference: Condon, T., in Cope,
American Philosophical Society

a knowledge of the Miocene fauna of Oregon:
Proceedings, v. 18, p. 370-376.

Most Significant Reference: Cooper, M. D., 1981, Sedimentation, stratigraphy
and facies variation of the lower to middle Miocene Astoria Formation in
Oregon: Unpub.PhD thesis, Oregon State University, 524 p.

J. M. Anmentrout and A. R. Niem

Author(s) of Sheet Preparation:
d 12-10-82

Date Prepared: 9-18-82
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Reference # 2.

Location # 3.
Column Name __Astoria Area

CSD Province # _710

Chart # 6. Column # 9
Name of Stratigraphic Unit 3 of Columbia River Basalt Grouj

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (Formation) Member, Bed,
(Circle Appropriate Status)(formai) Informal

Age _Neogene Miocene Langhian
System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above equiv.to Vantage Sapdstone Below _Astoria Fonnation
Lithology: Dominant syhaerizl basalf flows 50

Subordinant illow Java _ ____ 50 &
Thickness (Metric 250 1
Major Unconformities: - Check Appraprwate Tine -
None  Disconformable  Angular

Above: X

Within: X

Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data: Road rock

Other Data: Grande Ronde Basalts are age and petrologic equivalents to the locall
erupted (?) coastal middle Miocene Depoe Bay Basalts of Smavely and others (1973).
The lavas flowed down an ancestral Columbia River valley to the sea in NW Oregon

to form pillow lavas and breccias. High and low Mg and normal and reversely
polarized flows occur within the formation.

Original Reference: Swanson, D. A., Wright, T. L., Hooper, P. R., and Bentley, R. P.,
1979, Revisions in stratigraphic nomenclature of the Columbia River Basalt Group:

U. S. Geological Survey Bulletin 1457-G, 59 p.

1981, Geology of the Nicolai Mountain-

Most Significant Reference:Murphy, T. M.,
unpub. M.S. thesis,

Gnat Creek area, Clatsop County, northwestern Oregon:
Oregon State University, Corvallis, 355 p.

Author(s) of Sheet Preparation: Alan R. Niem and David E. Nelson
Date Prepared: 7-9-82

Reference # 2. Location # 3. CSD Province # _710
Column Name Astoria Area

Chart # 6. Column # g

Name of Stratigraphic Unit si i i ion

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation (flember), Bed,
(Circle Appropriate Status) Formal (nformaD

Age _Neagene Miocene AquitanianzLanghian
System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above%rpagﬂideamaga%a Frenchms BeTow Angora Peak,B1g Creek members
80 %

Lithology: Dominant _Yaminated micaceous mudstone
Subordinant 20 %
Thickness {Metric
MajJor Unconformities: - éﬁeck xppropriate Line -
Mone  Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data: Abundant foram. assemblages indicate Saucesian age (Pacific Northwest
provincial stage; early to middle Miocene of Armentrout, 1981, Geological

Society of America Special Publication 184, p. 137-148.

None Method

Radiometric Data: Years

Source:

Economic Data:

Other Data: Unit is interpreted as a deep-marine continental slope or delta slope
deposit formed during a transgression over other deltaic-shallow marine members
of the Astoria Formation.

Original Reference: Smith, T. N., 1975, Stratigraphy and sedimentation of the

Onion Peak area, Clatsop County, Oregon: unpub. M.S. thesis, Oregon State
University, Corvallis, 190 p.
Most Significant Reference: Cooper, M. D., 1981, Sedimentation, stratigraphy and

facies variation of the lower to middle Miocene Astoria Fonmation in Oregon:
unpub. Ph.D. thesis, Oregon State Universi y, Corvallis, 524 p.

Author(s) of Sheet Preparation: Alan R. Niem
Date Prepared: 7-8-82



0~ e

10.
12.
13.
1.

N
N

N s

10.
12.

13.
14.

21.
22.

9. ASTORIA AREA

Reference # 2. Location # 3. CSD Province # 710
Column Mame ~_Actoria Area

Chart # 6. CoTumn #

Name of Stratigraphic Unit f Astoria Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Forma, \on Bed,
(Circle Appropriate Status) Formal tmv

Age _Neggene Miocene Burdigalian

System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above _Silver Point member Below Big Creek member

Lithology: Dominant arkosic_sandstone B
Subordinant i 0 %

Thickness (Metric
Major Unconformities:

790 m
- Check Appropriate Line -

None  Disconformable  Angular
Abovi X
Within X
Below: X

Fossil Data:Saucesian age foraminifer and Newportian age molluscan assemblages
occur in the unit: early to middle Miocene of Armentrout, 1981 , Geological
Society of America Special Publication 184, p. 137-148.

Hethod

Radiometric Data: Years

Source:

None

Economic Data:

Other Data: The unit has been interpreted as a channelized upper submarine
canyon deposit.

Original Refererce: Coryell, G. F., 1978, Stratigraphy, sedimentation, and
petrology of the Tertiary rocks in the Bear Creek-Wickiup Mountain-Big Creek
area, Clatsop County, Oregon: unpub. M.S. thesis, Oregon State University,
Corvallis, 178 p.

Most Significant Reference: Nelson, M. P., 1978, Tertiary stratigraphy and
sedimentation in the Lewis and Clark River - Young's River area, Clatsop
County, northwestern Oregon: unpub. M.S. thesis, Oregon State University,
Corvallis, 242 p.

Author(s) of Sheet Preparation: Alan R. Niem

Date Prepared: 7-8-82

Reference # 2. Location # 3. CSD Province # 710
Column Name Astoria Area

Chart # 6. Column # 9

Name of Stratigraphic Unit Angora Peak member of the Astoria Formation

Strati graphic Rank and Status:
(Circle Appropriate Rank) Group Formation {fember) Bed,

(Circle Appropriate Status) Formal

Age _Neogene . __ Miocene Aquitanian-Burdigalian
System Series Stage
Surface Subsurface or Both Surface

Bounding Units:
Lithology:

Above Silver Point member

Domirant feldspathic-lithic_sandstone
Subordinantmudstone, coal, conglomerate
Thickness (Metric ___ 330 m

Major Unconformities: - Check Appropriate Line -

30 %

tone  Disconformable  Angular
Above: X
Within: X,
Below: X

fossil DataMolluscan fossil assemblages indicate Pillarian and Newportian age:

early to middle Miocene of Armentrout, 1981, Geological Society of America
Special Paper 184, p. 137-148.
Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Unit is interpreted as forming in a shallow-marine high-energy
wave-dominated delta of the ancestral Columbia River

Original Reference: Cressy, F. B., Jr., 1974, Stratigraphy and sedimentation of
the Neahkahnie Mountain-Angora Peak area, Tillamook and Clatsop counties,
Oregon: unpub. M.S. thesis, Oregon State University Corvallis, 148 p.

Most Significant Reference: Cooper, M. D., 1981, Sedimentation, stratigraphy,
and facies variation of the lower to middle Miocene Astoria Formation in

Oregon: unpub. Ph.D. thesis, Oregon State University, Corvallis, 524 p.
Author(s) of Sheet Preparation: Alan R. Niem
Date Prepared: 7-8-82

BeTow _Oswald West mudstone
70 %
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Reference # 2. Location # 3. CSD Province # _710
Column Name Astoria Area o —
Chart # 6. Column # 9

Name of Stratigraphic Unit Big Creek member of Astoria Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation [ferber) Bed,

(Circle Appropriate Status) Formal ([nformaly

Age _Neogene Miocene ___Aquitanian-Burdigalian
System Series Stage

Surface Subsurface or Both __Surface

Bounding Units: Above Silver Point member Below Oswald West mudstone

Lithology: Dominant feldspathic sandstone 70 %
Subordinant mudstone — 0%

Thickness (Metric 150-420 m

Major Unconformities: - Check Appropriate Line -

Hone  Nisconformable  Angular
Abave: X
Within: X
Below: X

Fossil Data: Abundant molluscan fossil assemblages indicate a Pillarian-Newportian
age for the member : early to middle Miocene of Armentrout, 1981 , Geological
Society of America Special Publication 184, p. 137-148.

Ragiometric Data: _None Years Method

Source:

Economic Data:

Other Data: A high-energy shallow-marine inner shelf to beach depositional
environment has been interpreted for this unit.

Original Reference: Coryell, G. F., 1978, Stratigraphy, sedimentation, and
petrology of the Tertiary rocks in the Bear Creek-Wickiup Mountain-Big Creek
area, Clatsop County, Oregon: unpub. M.S. thesis, Oregon State University,
Corvallis, 178 p.

Most Significant Reference: Cooper, M. D., 1981, Sedimentation, stratigraphy, and
facies variation of the lower to middle Miocene Astoria Formation in Oregon:
unpub. Ph.D. thesis, Oregon State University, Corvallis, 524 p.

Author(s) of Sheet Preparation: Alan R. Niem

Date Prepared: 7-8-82

Reference # 2. Location # 3. CSD Province # 710
Column Mame Astoria Area

Chart # 6. Colunn # _9

Name of Stratigraphic Unit gswa]d West mudstone
Stratigraphic Rank and Status

(Circle Appropriate Rank) Group!’lemher Bed,
(Circle Appropriate Status) Formal (Lnformal)

Age Paleggene-Neogene -Miocene Priabonian-Aquitanian
System Stage

Surfage Subsurface or Both Surface

Bounding Units: Above Astoria Fm.; Columbia River B. BeTow _ Unknown

Lithology: Dominant _pigturbated tuffaceous mudstone 90 %
Subordinant feldspathic and glauconitic ss 10
Thickness (Metric _500-1500 m )]
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: x

Within: X

Below: Unknown

Fossil Data: Abundant foram assemblages indicate Refugian to early Saucesian age

Radiometric Data: Years

Source:

None Method

Economic Data:

Other Data: Unit is interpreted as outer shelf and upper slope deposit. At the type
section, the unit consists of Oligocene (Zemorrian) to early Miocene (Saucesian)
age strata (Cressy, 1974) but has been extended to the north by Neel (1976),
Penoyer (1977), and Nelson (1978) to include late Eocene strata (Refugian and
Narizian)
Original Reference:Niem, A. R. and Van Atta, R. 0., 1973, Cenozmc stratigraphy
of northwestern Oregon and adjacent southwestern Nashmgton, in Beaulieu, J. D.,

, Geologic field trips in northern Oregon and southern Nashmgton Oregon
Department of Geology and Mineral Industries Bulletin 77, p. 75-132.

Most Significant Reference: Cressy, F. B., Jr., 1974, Stratigraphy and
sedimentation of the Neahkahnie Mountain-Angora Peak area, Tillamook and
Clatsop counties, Oregon: unpub. M.S. thesis, Oregon State University,
Corvallis, 148 p.

Author(s) of Sheet Preparation: Alan R. Niem and David E. Nelson
Date Prepared: 5-14-82
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9. ASTORIA AREA

Reference # 2. Location # 3. CSD Province # _710
Column Mame Astoria Area
Chart # 6. Column # _9

Name of Stratigraphic Unit _ Pittsburg Bluff Formation
Stratigraphic Rank and Status

{Circle Appropriate Rank) Group{Formation) Member, Bed,

(Circle Appropriate Status)@grma}y Informal K

Age _Paleogene Eocene-7 0ligocene Priabonian-? Rupelian
System

Series
Surface and Subsurface

Stage
Surface Subsurface or Both

Bounding Units: Above _Oswald West mudstone Below _rocks of Vesper Creek
Lithology: Dominant sandstone W

muds tone 3 80 7%

Subordinant
Thickness (Metric _0.250 m
Major Unconformities: - Check Appropriate Line -

None Disconformable  Angular
Above:
Within:
Below: X

Fossil Data: Molluscan faunas of Galvinian Stage age: Foraminiferal faunas
of Refugian Stage age. Some foraminiferal faunas from upper units of the
Pittsburg Bluff Formation in Clatsop County contain Zemorrian foraminiferal faunas.

Radiometric Data: None Years tethod

Source:

Economic Data:

Other Data: Deltaic facies of Pittsburg Bluff Formation pinch-out westward

into basinal mudstones of Oswald West mudstone: see Nelson, D. E., in
preparation, Geology of the Fishhawk Falls-Jewell area, Clatsop County, northwest
Oregon: unpublished M.S. thesis, Oregon State University.

Original Reference: Schenck, H. G., 1927, Marine Oligocene of Oregon:
University of California Publications, Department of Geological Sciences
Bulletin, v. 16, no. 12, p. 449-460.

Moore, E. J., 1976, 01igocene marine mollusks from

Most Significant Reference:
U. S. Geological Survey Professional

the Pittsburg Bluff Formation in Oregon:
Paper 922, 66 p., 17 pls.

Author(s) of Sheet Preparation: A. R. Niem and David E. Nelson
Date Prepared: 3-18-

Reference # 2. Location # 3. CsD Province # _7]0
Column Hame Astoria area
Chart ¢ 6. Column # g

Name of Stratigraphic Unit
Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group{formation)Member, Bed,
(Circle Appropriate Status)(Egrmal) Informal
Age _ Paleogene Eocene

System Series

Surface Subsurface or Both

Bounding Units: Above _rocks of Vesper Church

Lithology: Dominant aminated tuffaceous mudstones
Subordinant

. glauconitic sandstones 2%
Thickness (Metric )]

Major Unconformities:

Keasey Formation

Priabonian

Stage

BeTow Cowlitz Formation

-320m
- Check Appropriate Line -

None  Disconformable
X

Angular

X

Foss i1 Data: Foraminiferal faunas of early Refugian Stage age.

Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Paleobathymetry of benthic foraminifera suggest 200 to 500 meters
water depth. This tongue of Keasey has been informally named'theidewe'll
member. Nelson (in preparation) correlates the Keasey Forma.t\ov] in C'Iatspp
County to the middle and lower members of the Keasey Formation in Columbia
County (see Warren and Norbisrath, 1946). .

Original Reference: Schenck, H. G., 1927, Marine 0ligocene qf Oregon:
University of California Publications, Department of Geological Sciences
Bulletin, v. 16, no. 12, p. 449-460.

Most Significant Reference: Nelson, D. E., in preparation, Geology of the Fishhawk
Fallse= Jewell area, Clatsop County, northwest Oregon: unpublished M.S. thesis,
Oregon State University.

Author(s) of Sheet Preparation: A. R. Niem and D. E. Nelson
Date Prepared: 3-18-83

-44-

RN N

10.
12.

13.
14.

e
o<

19.

20.

L et

10.
12,

JEN
14.

21.
22.

Reference # 2. location # 3. (CSD Province # _710 "
Column Name — Astoria Area I =~
Chart # 6. Column # _9
Name of Stratigraphic Unit rocks of Vesper Church
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(formatior) Member, Bed,
{Circle Appropriate Status) Forma [nformal}

Age Paleogene Eocene Priabonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Reasey Formation

Bounding Units: Above Pittsburg BIuff Fm. BeTow
Lithology: Dominant _thin bedded sandstones and mudstone$
Subordinant _1aminated mudstones

Thickness (Metric __ 0-1160 m }
Major Unconformities: - Check Appropriate Line -

0 %

None Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Coccoliths in type section are assigned to the NP19-NP21 zonal
interval (Bukry, 1982, unpublished.)
Radiometric Data: None
Economic Data: .
Other Data: Interfingers with and is overlain by tuffaceous Oswald West mudstone
to the west: see Nelson, D. E., in preparation,-Geology of the Fishhawk Falls™=
Jewell area, Clatsop County, northwest Oregon: unpublished M.S. thesis, Oregon
State University. Sandstones are micaceous, arkosic turbidites deposited at water
depth between 1200 to 2000 meters. Unit correlates with the lower Pittsburg Bluff
Formation of western Columbia County: see Kadri, M. M., 1982, Structure and
influence of the Tillamook uplift on the stratigraphy of the Mist area, Oregon,
unpublished M.S. thesis, Portland State University, 105 p.

Years Method

0lbinski, J. G., 1983, Geology of the Buster Creek-Nehalem

Original Reference:
unpublished M.S. thesis, Oregon

Valley area, Clatsop County, northwest Oregon:
State University, 150 p.

Most Significant Reference: Same

A. R Niem and D. E. Nelson

Author(s) of Sheet Preparation:
3-18-84

Date Prepared:

Location # 3. CSD Province # 710

Reference # 2

Column MName Astoria Area

Chart #

Name of Stratigraphic Unit

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupfformation) Member, Bed,

(Circle Appropriate Status)(Eormal) Informal

Age _ Paleogene Eocene Bartonian-Priabonian
System Series

Surface Subsurface or Both Surface and subsurface

Bounding Units: Above Keasey Formation Below 111lamook VOITINITY
arkosic_and basaltic sandstones 75%

Lithology: Dominant
and basaltic, cong'l)umerates 757

Column # _9

6.
Cowlitz Fonnation

Stage

Subordinant _pydstone
Thickness (Metric 50-670 m
Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Foraminiferal faunas are assigned to the Narizian Stage.

Radiometric Data: None Years Hethod

Source:

Economic Data: Arkosic sandstones are the reservoir rock of the Mist Gas Field,
Columbia County, Oregon.

Other Data: Arkosic sandstones of the Cowlitz Formation in Clatsop County overlie
the upper unit of the Tillamook Volcanics (Warren, Norbisrath and Grivetti,

1945, U. S. Geological Survey OM-42 map). Both shallow marine arkosic and
basaltic sandstones, basal basaltic conglomerate and deep marine turbidite-
mudstone facies are represented. The shallow marine sandstone appear to pinch
out to the south apd west in Clatsop County. Basinal facies of Cowlitz and Keasey
appear to be conformable while basin margin sequences suggest disconformable to
angular unconfonnable relationships.

Original Reference: Warren, W. C., Norbisrath, H., and Grivetti, R. M., 1945,
Geology of northwestern Oregon, west of Willamette River and north of latitude
45015': U, S, Geological -Survey 0il and Gas Investigation Map 42.

Most Significant Reference: Olbinski, J. 6., 1983, Geology of the Buster Cregk-
Nehalem Valley area, Clatsop County, northwest Oregon: unpublished M.S. thesis,
Oregon State University, 150 p.
Author(s) of Sheet Preparation:
Date Prepared:

A. R. Niem and David E. Nelson
3-18-83
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9. ASTORIA AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name Astoria Area
Chart # 6. Column ¥ o9 —— —— —

Name of Stratigraphic Unit Tillamook Volcanics - upper umt

Stratigraphic Rank and Statu

(Circle Appropriate Rank) Group(Egrmation)Member, Bed,
(Circle Appropriate Status)(Crmal) Informal
Age Paleogene  _ _  Focene Lutetian-Bartonian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Cowlitz Formation Below __ Unknown
Lithology: Dominant subaerial lava flows 80
Subordinantsubmarine breccias and vglcanoclastic sediments 20
Thickness (Metric 900+ m
Major Unconformities:” - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within: X

Below: Unknown

fossil Data: Narizian Stage foraminiferal faunas from upper unit of Tillamook
Volcanics (Snavely and others, 1970).

Radiometric Data: None Years Hethod
Source:
Economic Data: Road rock

Other Data: Correlative to Nestucca Formation of Snavely and others, 1970.

Original Reference: Warren, W. C., Norbisrath, H., and Grivetti, R. M., 1945,
Geology of northwestern Oregon, west of Willamette River and north of latitude
45015 U. S. Geological Survey 0il and Gas Investigation Map 42.

Most Significant Reference: Snavely, P. D., Jr., MacLeod, N. S., and Rau, W.
1970, Summary of the Tillamook area, northern Oregon Coast Range: U. S. Geo]og\cﬂ
Survey Professional Paper 650-A, p. A-47.

Author(s) of Sheet Preparation: A. R. Niem and D. E. Nelson
Date Prepared: 3-18-83
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10. COLUMBIA COUNTY AREA

A. COMPOSITE SECTION LOCATION

Reference #

Latitude 45°

45"

Location #

Longitude

123° 10 W

County or Counties _009

State. . . . ... 36

Columbia

Oregon

Column Hame:

Chart Hame:

General Location Description:

Columbia County Area
Cenozoic Stratigraphic Units, Western Oregon and Washington

Cenozoic section composited from units

cropping out along the Nehalem and Columbia Rivers, and from units

encountered in wells, Columbia County, Oregon.

Principal Reference:

Niem, A. R., and Van Atta, R. 0., 1973, Cenozoic stratigraphy
of northwestern Oregon and adjacent southwestern Washington,
in Beaulieu, J. 0., ed., Geologic field trips in northern Oregon

and southern Washington:
Mineral Industries Bulletin 77, p. 75-132.

Column Authors:

ARPPORPE

. McDougall, U. S. Geological Survey
Kelty, Portland State University

Oregon Department of Geology and

G. Bruer, Consultant, Bakersfield, California
J. Deacon, Arco Exploration Company
M. Armentrout, Mobil 0il Corporation
E. Wells, U. S. Geological Survey

0. Van Atta, Portland State University
A

B.

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # 710
Column Mame Columbia County Area
Chart # 6. Column # 10

Name of Stratigraphic Unit fluvial deposits

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (Formation)Hember, Bed,
(Circle Appropriate Status) formal

Age Quaternary Plei stocene

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _ alluvium Below _ older units
Lithology: Dominant _ sands and gravels 70 ¥
Subordinant _muds 30 %

Thickness (Metric
Major Unconformities:

1-35
- Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: x
Fossil Data:  None
Radiometric Data: None Years Method .

Source:

Economic Data: sand and gravel

Other Data:
Original Reference:

Most Significant Reference: See Trimble, D. E., 1963, Geology of Portland,
Oregon, and adjacent areas, U. S. Geological Survey Bulletin 119, map.

Author(s) odeheet Preparation:

J. M. Armentrout
Date Prepare 9-23-
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Reference # 2. Location # 3.
Column Mame Columbia County Area

CSD Province # _710

Chart # 6.
Name of Stratigraphic Unit Troutdale Formation

Column # 10

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation) Member, Bed,
(Circle Appropriate Status)(ormal Informal

Age Neogene ___ Miocene-Pleistocene Zanclean-Pleistocene
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: AbovePleistocene fluyial deposits BelowSaddle Mountains Basalt
Lithology: Dominant gravels “Z%
Subordinant _sandstones 30
Thickness (Metric 157 ]

75 m
Major Unconformities: - Check Fppropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: - X

Fossil Data: Dated as ?Pliocene from fossil leaves to the east of Portland in
the Clackamas River area - see Trimble, D. E., 1963, Geology of Portland,
Oregon, and adjacent areas: U. S. Geological Survey Bulletin 119, map.
Hethod

Radiometric Data: Years

Source:

None

Economic Data: Sand and gravel

Other Data: Occurs along Columbia River valley.

Original Reference: Hodge, E. T., 1933, Age of Columbia River and lower canyon:
Geological Society of America Bulletin, v. 44, p. 156-157.

Most Significant Reference: See Schlicker, H. G., Deacon, R. J., Beaulieu, J. D.,
and Olcott, G. W., 1972, Environmental geology of the coastal region, Tillamook
and Clatsop Counties, Oregon: Oregon Department of Geology and Mineral
Industries Bulletin 74, 164 p., maps.

Author(s) of Sheet Preparation: J, M. Armentrout
Date Prepared: 9-23-83
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10. COLUMBIA COUNTY AREA

Reference # 2. lLocation # 3. CSD Province #

Column Name _ Columbia County Area

Chart # 6.

Name of Stratigraphic Unit _Columbia River Basalt Group

Stratigraphic Rank and Status:

(Circle Appropriate Rank)mation Member, Bed,

{Circle Appropriate Status)QgrmaD Informal

Age _Neogene Miocene Langhian-Serravallian
System Series Stage

Surface Subsurface or Both

710

CoTumn # 10

Surface

Bounding Units: Above Troutdale Fm. Below _Scappoose Fm.
Lithology: Duminant__ﬂsat\ 100%
Subordinant 7

Thickness (Metric
Major Unconformities:

150-300 )
- Check Appropriate Line -

Hone  Disconformable  Angular

Above X

Within X,

Below: X
Fossil Data: None
Radiometric Data: None Years Hethod

Source:

Economic Data: Road rock

Other Data: Includes basalts only - sediments assigned to other units. Correlated
to type sequence in central Washington by geochemistry and magnetic polarity of
individual units or sequences.

Original Reference: See Swanson, D. A., Wright, T. L., Hooper, P. R., and
Bentley, R. D., 1979, Revisions in stratigraphic nomenclature of the Columbia
River Basalt Group: U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference: Beeson, M. H., and Moran, M. R., 1979, Columbia River
Basalt Group stratigraphy in western Oregon: Oregon Geology v. 41, no. 1,
p. 11-14.

Author(s) of Sheet Preparation:

J. M. Armentrout
Date Prepared: 12-28-82

Peference # 2. Location # 3. CSD Province # _710
Column Name Columbia County Area
Chart # 6. Column # _10
Name of Stratigraphic Unit Astoria (7) Formation
Stratigraphic Rank and Status:
(Circte Appropriate Rank) Groupformation)Member, Bed,
(Circle Appropriate Status) (Formal) Informal
Age Neagene Miocene Langhian-Serravallian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: AboveSaddle Mtn, Basalt BeTow Grande Ronde Basalt
Lithology: Dominant andstone 60%
Subordinant siltstone 40%
Thickness (Metric 250 m T
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within: X
Below: X

fossil Data: None

Radiometric Data: Method

Source:

None Years

Economic Data:

Other Data:Stratigraphic position based on correlation of overlying and
underlying basalt units.

Original Reference: Snavely, P. D., Jr., Brown, R. D., Roberts, A. E., and
Rau, W. W., 1958, Geology and coal resources of the Centralia- Cheha]'s district,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., 13 pls., maps.

Most Significant Reference: Nien, A. R., and Van Atta, R. 0., 1973, Cenozoic
stratigraphy of northwestern Oregon and adjacent southwestern Washington, in
Beaulieu, J. D., ed., Geologic field trips in northern Oregon and southern
Washington: Oregon Department of Geology and Mineral Industries Bulletin 77,
p. 75-132.

Author(s) of Sheet Preparation:
Date Prepared:

J. M. Armentrout
12-21-82

-47-

® N p e

10.
12.

13,
14,

oo
~e

® s,

10.

13,
14.

20.

21,
22.

12.

Reference # 2. Location # 3. CSD Province # 710
Column Name _ Columbia County Area -
Chart # 6. Column #

Name of Stratigraphic Unit
Stratigraphic Rank and Status:
(Circle Appropriate Rank) Grou
(Circle Appropriate Status)

Pomona Member of Saddle Mountain Basalt

Fomaﬂon (Terber) Bed,of Columbia River Basalt Group
Informa

Age Neogene Mmcene Serravallian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above alluyium BeTow Astoria {7) Formation
Lithology: Dominant asa 100%
Subordinant i
Thickness (Metric 10-1 )
Major Unconformities: - C Appropnate Line -
None  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: None
Radiometric Data: None Years Method
Source:
Economic Data: Road rock

Other Data: Pomona Basalt crops out near C1ifton, Oregon: It is reversely polarized
and glomeroporphyritic. It is the age and petrologic equivalent of the Pack Sack
Lookout basalt of Snavely and others (1973) which crops out in southwest
Washington.

1967, Stratigraphy and petrology of four

Original Reference: Schmincke, H. U.,
Geological Society of

upper Yakima Basalt flows in south-central Washington:
America Bulletin, v. 78, p. 1385-1422.

Most Significant Reference: Beeson, M. H., and Moran, M. R., 1979, Columbia
River Basalt Group stratigraphy in western Oregon: Oregon Geology, v. 41,
no. 1, p. 11-14

J. M. Armentrout

Author(s) of Sheet Preparation:
: 9-23-82

Date Prepared

CSD Province # 710

Reference # 2. Location # 3.
Column Name Columbia County Area

Chart # 6. Column # _10
Name of Stratigraphic Unit _Astoria (7) Formation, upper member
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formati Bed,
(Circle Appropriate Status) Formal (nformal)

Age __ Neogene Miocene Langhian-Serravallian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above _ Saddle Mt. Basalt Below Grande Ronde Basalt
Lithology: Dominant andstone 60 %
Subordinant _qi1+etane 40 %
Thickness (Metric 50 m )
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X

Within: X

Below: X
Fossil Data: None
Radiometric Data: None Years Hethod

Source:

Economic Data:

Interbedded with basalt flows of the Columbia River Basalt Group.
Includes the type section of the Scappoose Formation of Warren, W. C., and
Norbisrath, Hans, 1946, Stratigraphy of the Upper Nehalem River basin, northwestern
Oregon: American Association of Petroleum Geologists Bulletin, v. 30, p. 213-237
(see data sheet for Scappoose Formation).

Original Reference: Niem, A. R. and Van Atta, R. 0., 1973, Cenozoic stratigraphy
of northwestern Oregon and adjacent southwestern Washington in Beaulieu, J. D.,
d., Geologic field trips in northern Oregon and southern Washington: Oregon
Department of Geology and Mineral Industries Bulletin 77, p. 75-132

Other Data:

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 12-21-82
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10. COLUMBIA COUNTY AREA

Reference # 2. Location # 3. CSD Province # 710
Column MName Columbia County
Chart # 6. Column #

ic Unit

Name of Stratigraph Frenchman Springs Member, Wanapum Basalt

Stratigraphic Rank and Status
(Circle Appropriate Rank) Gr grmation(fember), Bed, of Columbia River Basalt Group

(Circle Appropriate Status)(Formal) Informal
Age _Neagene Miocene Serravallian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above ia {?) Formation BeTowAstoria (?) Formation
Lithology: Dominant basalt %
Subordinant 3
Thickness (Metric 75-100 m )]
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular
Above: X
Within: X
Below: X
fossil Data: None
Radiometric Data: None Years Method
Source:
Economic Data: Road rock

Other Data: Frenchman Springs Basalts are normally polarized.

Original Reference:Swanson, D. A., Wright, T. L., Hooper, P. R., and Bentley, R. P.,
1979, Revisions in stratigraphic nomenclature of the Columbia River Basalt
Group: U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference: Beeson, M. H., and Moran, M. R., 1979, Columbia River
Basalt Group stratigraphy in western Oregon: Oregon Geology, v. 41, no. 1,
p. 11-14.

Author(s) of Sheet Preparation:

J. M. Armentrout
Date Prepared: 9-23-82

Peference # 2. Llocation # 3.

Column flame Columbia County Area

Chart = 6. Column #

Htame of Stratigraphic Unit _ Scappoose Formation (restricted

Stratigraphic Rank and Status:

(Circie Approsriate Rank) Group(Formation) Member, Bed,

(Circle Appropriate Status) @ormad  Intormal R -

Age Paleogene Qligocene Rupelian-Chattian
Svstem Series

CSD Province 4 710

Stage

Surface Subsurface or Both Surface

Bounding Units: Above Grande Ronde Basalt Below Pittsburq BTuff Formation
Lithology: Dominant _tuffaceous siltstone 70 >

Subordinant tyffaceous sandstone 30~
Thickress (Metric  4gn m )

Jor Unconformities: - Caeck Appropriate Line -
tiene Disconformable  Angular

X

Fossil Data: Molluscan fauna correlates with "Blakeley Stage" of Weaver and
others (1944): correlative with Matlockian and Juanian Molluscan Stages:
see Armentrout, J. M., 1981, Geological Society of America Special Paper
184, p. 137-148.
Radiometric Data:
Economic Data-
Other Data: Warren and Norbisrath (1946) included two principle facies in
their Scappoose Formation: 1) basaltic conglomerates and sandstones (Type
section along United Railway); 2) tuffaceous siltstones, sandstones and )
conglomerates containing fossils of "Blakeley age" (= Matlockian and Juanian
Mollyscan Stages). Recent mapping by VanAtta and Kelty (unpublished) shows that the
"Blakeley age" strata are overlain urconformably by younger sandstones and basaltic
conglomerates, including the Type Scappoose United Railway section. Thebasalt
clasts in the basal conglomerate of the United Railway section correlated geo-
chemically with the Grande Ronde Basalt of the Columbia River Basalt Group. Thus,
the younger clastics are middle Miocene in age and probably interfinger with or over-
Tie Grande Ronde Basalt flows. Because Scappoose Formation is generally
understood to be of 0ligocene age we restrict the use of Scappoose Formation to
only those rock units mapped by Warren, Norbisrath and Grivetti (1942, U. S. <
Geological Survey Preliminary 0il and Gas Investigation Map OM-42) as tuffaceous
siltstone, sandstone and conglomerate of "Blakeiey age". The type section along
the United Railway tracks and associated facies of sandstone and basaltic
conglomerate are removed from the Scappoose Fornation as used here. Additional
mapping by VanAtta and students will result in further clarification of these
stratiaraphic relationships.

Original Reference: Warren, W. C. and Norbisrath, Hans, 1946, Stratigraphy

of the Upper Nehalem River basin, northwestern Oregon: American Association

of Petroleum Geologists Bulletin, v. 30, p. 213-237.

Most Significant Reference:Moore, E. J,, (for separation of Pittsburg and
Scappoose) 1976, Oligocene marine mollusks from the Pittsburg Bluff Formation

in Oregon: U. S. Geological Survey Professional Paper 922, 66 p. 17 pls.
Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 9-23-82
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Reference # 2. Location # 3.
Column Name Columbia County Area

Chart #
Name of Stratigraphic Unit
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group formation) Member, Bed, of Colymbia River Basalt Group
(Formal) Informat

(Circle Appropriate Status)

CSD Province # _710

6. Column # 10
Grande Ronde Basalt

Age Neogene Miocene Langhian
System Series Stage

Surface Subsurface or Both _ Surface

Bounding Units: Above Astoria(?) Formation Below

X e Formation

Dominant 10
Subordinant

Thickness (Metric

75-100 m ]
Major Unconformities: - Check Appropriate Line -

Lithology: hasalt flows

Mone  Disconformable  Angular

Above: X,

Within: X

Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data: Road rock

Other Data: Correlated by geochemistry and magnetic polarity with sequence of
Columbia Plateau. Part of flow sequences that were sourced from fissures in
central-eastern Oregon and Washington and flowed through ancestral Columbia
River valley.

Original Reference: Swanson, D. A., Wright, T. L., Hooper, P. R., and
Bentley, R. D., 1979, Revisions in stratigraphic nomenclature of the Columbia
River Basalt Group., U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference: Beeson, M. H., and Moran, M. R., 1979,
Columbia River Basalt Group Stratigraphy in western Oregon: Oregon Geology,

v. 41, no. 1, p. 11-14.

Author(s) of Sheet Preparation: John M. Armentrout with M. H. Beeson

Date Prepared: 10-22-82 12-16-82
Reference # 2. Location # 3. CSD Province # _710
Column Name _rolymhia County Avea
Chart # 6. Column # __10
Name of Stratigraphic Unit _Pittsburg Bluff Formation
Stratigraphic Rank and Statu
{Circle Appropriate Rank) GHember, Bed,
(Circle Appropriate Status) 1y Informal
Age Paleogene Eocene__ ____ Priabonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: _ Above _s¢ Fm Below _Keasey Fm
Lithology: Dominant _sj)tstone and mudstone 70 %
Subordinant sandctone 30 %
Thickness (Metric 0 m )]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within:

Below: X
Fossil Data: Mollusks of upper Galvinian Stage = upper Refugian: Foraminiferal

Stage.

Radiometric Data: Years

Source:

None Method

Economic Data:

Other Data: Basin margin highs have unconformity with underlying Keasey but
in depocenter sedimentation was continuous throughout Keasey-Pittsburg Bluff-
Scappoose time. Shallow water facies have good faunal and 1ithologic
differences - less so in deep water facies.

Original Reference: Scherck, H. G., 1927, Marine 0ligocene of Oregon;
University of California Publications, Department of Geological Sciences
Bulletin, v. 16, no. 12, p. 449-460.

Most Significant Reference: Moore, E. J., 1976, Oligocene marine mollusks of the
Pittsburg Bluff Formation in Oregon: U. S. Geological Survey Professional Paper
922, 66 p., 17 pls. See also, Kadri, M. M., 1982, Structure and influence of
the Tillamook uplift on the stratigraphy of the Mist area, Oregon: unpublished
M.S. thesis, Portland State University, 105 p.

Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 9-23-82 - modified 12-21-82
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10. COLUMBIA COUNTY AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name _ Colynbia County Area
Chart # 6. Column # 10

Name of Stratigraphic Unit Keasey Formation
Stratigraphic Rank and Statu

(Circle Appropriate Rank) Group Formation) Member, Bed,
(Circle Appropriate Status)(formal) Informal

Age Paleogene Eocene Priabonian
System Series Stage

Surface Subsurface or Both _ Surface and subsurface

Bounding Units: Above Pjttsburg BIuff _Fm Below Cowlitz Formation

Lithology: Dominant tyffaceous siltstone 1007
Subordinant %

Thickness (Metric 675 m )

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below:

Fossil Data: Refugian Foraminiferal stage. Some workers assign Narizian faunas
to Keasey based on picking Keasey/Cowlitz boundary at top of uppermost Cowlitz
sandstone which occurs in upper Cowlitz - not at top of Cowlitz.

Radiometric Data: Years Method

Source:

None

Economic Data: Tuffaceous shales used for "lite-rock" aggregate.

unconformity on structural highs - vs - gradational
in depocenters with underlying Cowlitz. Base defined best by abundance of
volcanic ash in Keasey versus feldspathic sand in Cowlitz. See Bruer, W. G., 1980,
Mist Gas Field, Columbia County, Oregon: Technical Program Preprints, Pactfic
Sections AAPG and SEG, Bakersfield, California, April 1980, 10 p., 15 figs.
Original Reference: Schenck, H. G., 1927, Marine Oligocene of Oregon, University

of California Publications, Department of Geological Sciences Bulletin, v. 16,

no. 12, p. 449-460.

Other Data: Formation base:

Most Significant Reference:Warren, W. C., Norbisrath, H., and Grivetti, R. M.,
1945, Geology of northwestern Oregon, west of Willamette Fiver and north of
latitude 45015': U. S. Geological Survey 0il and Gas Investigations
Preliminary Map 42.

W. G. Bruer modified by J. M. Armentrout

Author(s) of Sheet Preparation:
d: 6-21-82 12-21-82

Date Prepare

Reference # 2. Location # 3. CSD Province # 710
Column Mame Columbia County Area
Chart # 6. Column # _10

Name of Stratigraphic Unit
Stratigraphic Rank and Status

(Circle Appropriate Rank) Group formatiop Member, Bed,

(Circle Appropriate Status)Ecrmal) Informal

Age Ppaleagene Eocene Bartonian -Priabonian
System Series

Surface Subsurface or Both

Cowlitz Formation

Stage

Surface and subsurface

Bounding Units: Above Keasey Fm BeTowYamhill Fm or Tillamook Vol.
Lithology: Dominant
Subordinant andstone and tuff 35 7

Thickness (Metric 1090 m i
Major Unconformities: - Check Appropriate Line -

tone  Disconformable  Angular
Above: b3
Within:
Below: X

Fossil Data: Upper part of Narizian Foraminiferal Stage

Radiometric Data: None Years Method

Source:

Economic Data: Both hydrocarbon source rock and reservoir rock - Mist Gas
Field produces from this unit

Other Data: This unit correlates with the type Cowlitz of Weaver (1912) and as
restricted by Beck (1943) in southwestern Washington.

Original Reference: Weaver, C. E., 1912, A preliminary report on the Tertiary
paleontology of western Washington, Washington Geological Survey Bulletin 15
(see also: Beck, R. S., 1943, Journal of Paleontology, v. 17, no. 6)

Most Significant Reference: Warren, W. C., Norbisrath, Hans, and Grivetti, H. M.,
1945, Geology of NW Oregon west of Willamette River and N. of latitude 45015',
U. S. Geological Survey, Preliminary 0il and Gas Investigation Map 42

Author(s) of Sheet Preparation: w G. Bruer with mod1flcat1ons by J. M. Arnnentrout
Date Prepared: -21-8. 21-82
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Reference # 2. Location # 3. CSD Province # 710
Column Mame Columbia County Area -
Chart # 6. Column # _10

Name of Stratigraphic Unit
Stratigraphic Rank and Status

(Circle Appropriate Rank) Gri Hermber, Bed,
(Circle Appropriate Status) Informal

Goble Volcanics

Age Paleogene Eocene Bartonian
System Series Stage
Surface Subsurface or Both Surface_and subsurface
Bounding Units: Above _Keasey Formation Below _ Cowlitz Formation
Lithology: Dominant flow basalt 65 %
Subordinant 35 %
Thickness {Metric - m
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable Angular
Above: X
Within:
Below: X

Fossil Data:Appears to be entirely within interval of Cowlitz Formation which
contains upper Narizian Foraminiferal Stage faunas.

Radiometric Data:30_million Years tethod K/Ar
Source: P. D. Snavely, Jr., 1976-from type Quarry of Goble Volcanics
(W. G. Bruer). This date is not compatible with million year
assignments based on biostratigraphic correlations.

Economic Data: Crushed rock

Other Data: Radiometric data not compatible with biostratigraphic data.
Additional geochemistry and detailed field work is required to resolve
roblem. See Bruer, W, G., 1980, Mist Gas Field, Columbia County, Oregon:
rogram Preprints, Pacific Sections AAPG and SEG, Bakersfield, California,
April 1980, 10 p., 15 figs.

Original Reference: Harv‘en, W. C., Norbisrath, Hans, and Grivetti, H. M.
1945, Geo'logy of northwest Oregon west of the Willamette River and north of
1atitude 45915 - U. S. Geological Survey Preliminary 0i1 and Gas
Investigation Map 42.

Technical

Lowry, W. D., and Baldwin, E. M.,

Most Significant Reference: Wilkinson, W. D.,
Oregon Department of

1946, Geology of the St. Helens quadrangle, Oregon:
Geology and Mineral Industries Bulletin 31, 39 p.

W. G. Bruer
6-22-82

Author(s) of Sheet Preparation:
Date Prepared:

Reference # 2. Location # 3. CSD province # 710
Column Name _Columbia County Area I
Chart # 6. Column # 10

Name of Stratigraphic Unit _Yamhill Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{formation) Member, Bed,

(Circle Appropriate Status)CFormaly Informal

Age _Paleogene Eocene Lutetian-Bartonian
System Series

Surface Subsurface or Both  Surface and subsurface

Bounding Units: Above Cowlitz Formation

Stage

BeTow Siletz River Volcanics

Lithology: Dominant _siltstone and shale %
Subordinant yplcanics SO LA
Thickress (Metric 1435 m ]

Major Unconformities: - Check Appropriate Line -

None Disconformable Angular
Above: X
Within:
Below: X

Fossil Data: Narizian Foraminiferal Stage faunas: base probably older in

Willamette Valley than in Columbia County

Radiometric Data: None Years Method

Source:

Economic Data: Potential hydrocarbon source rock - sandstone units potential
reservoirs for hydrocarbons.

Other Data: Has been referred to as "lower Cowlitz Fm" in both U. S. Geological
Survey 011 and Gas Investigation Map 42 and Oregon Department of Geology and
Mineral Industries 0il and Gas Investigation 5 but appears to be equivalent to
type section of Yamhill (Mill Ck.) except lowermost part of section.

Original Reference: Baldwin, E. M., Brown, R. D. Gair, J. E., and
Pease, M. H., Jr., 1955, Geology of the Sheridan and Mchnnv1'Ile quadrangles,

Oregon: U. S Geological Survey 0il and Gas Investigation Map OM-155.

Most Significant Reference: Warren, W. E., Narbisrath, H., and Grivetti, H. M
1945, U. S. Geological Survey 0il and Gas Inveshgatwn Map 42 (mapped as “TES")

Author(s) of Sheet Preparation: W. G. Bruer modified by J. M Armentrout
Date Prepared: 6-22-82 2-21-
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10. COLUMBIA COUNTY AREA

Reference # 2. Location # 3. CSD Province # 710
Column Name Columbia County Area
Chart # 6. Column # 1n

Name of Stratigraphic Unit _Ti)lamook Volcanics
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{Formation)Member, Bed,
{Circle Appropriate Status)ormal) Informal
Age _Ppaleogene Eocene Lutetian-Bartonian
Series Stage
Surface and subsurface
Below _Siletz River Volcanics
90 %

10 %

System

Surface Subsurface or Both
Bounding Units: Above _CowTitz Formation
Lithology: Dominant volcanics
Subordinant sediments
Thickness (Metric _ q.1.
Major Unconformities:

400 m
- Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: X _
Fossil Data:
Radiometric Data: 44.3 million Years Hethod K/Ar average of several dates

Source: Magill, Cox and Duncan, Journal of Geophysical Research,
v. 86, p. 2495, 1981: also, Duncan, R. A., in press (1983),
a captured island chain in the Coast Range of Oregon and
Washington: Journal of Geophysical Research.
Economic Data:

Other Data: Local name for unit interbedded with Yamhill Formation: includes
sequences similar to Yachats and Goble volcanics: lies above or lateral to
Yamhill Fm., which in turn overlies Siletz River volcanics in western Tillamook
highlands area: Unpub. U. S. Geological Survey mapping 1982 (Ray Wells)

Original Reference: See Niem, A. R., and Van Atta, R. 0., 1973, Cenozoic
stratigraphy of northwestern Oregon and southwestern Washington, in Beaulieu,
J. D., ed., Geologic field trips in northern Oregon and Southern Washington:
Oregon Department of Geology and Mineral Industries Bulletin 77, p. 75-132.

Most Significant Reference: Same

Author(s) of Sheet Preparation:
d.

J. M. Armentrout with Ray Wells
Date Prepared: 9-23-82

20.

21.
22.
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Reference # 2. Location # 3.
Column MName —_Columbia County Area

Chart # 6. Column # _10
Name of Stratigraphic Unit _ Siletz River Volcanics
Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group(Formation)Member, Bed,

(Circle Appropriate Status)(Formal) Informal

Age _paleogene Eocene Yoresian-Lutetian
System Stage

Surface Subsurface or Both _ Syrface
Bounding Units: Above Yamhil] or Tillamook Fms. Below _ Unknown
Lithology: Dominant Tholefitic basalt 95
) Subordinant _marine siltstone 5%
Thickness (Metric Unknown
Major Unconformities: - Check Appropriate Line -
None  Disconformable
Above: X
Within:
Below: Unknown

CSD Province # __710

Series

Angular

Fossil Data:  None

Radiometric Data: 53 Million Years Hethod K/Ar  51.7¢1.0 - 56.0%1.5
Source: Duncan, R. A., in press {1983), A captured island chain in the
Coast Range of Oregon and Washington: Journal of Geophysical Research.

Economic Data: Road rock

Other Data:Geochemical data suggests oceanic magma type

Original Reference: Snavely, P. D., Jr., and Baldwin, E. M., 1948, Siletz River
Volcanic Series, northwestern Oregon: American Association of Petroleum
Geologists Bulletin, v. 32, no. 5, p. 805-812.

Most Significant Reference: Snavely, P. D., Jr., MacLeod, N. S., and Wagner, H. C.,
1968,Tholeiitic and alkalic basalts of the Eocene Siletz River volcanics, Oregon
Coast Ranges: American Journal of Science, v. 266, no. 6, p. 454-481.

J. M. Anmentrout with R. Wells

Author(s) of Sheet Preparation:
9-23-82

Date Prepared:
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11. SOUTH FLANK WILLAPA HILLS

A. COMPOSITE SECTION LOCATION

Reference # Location #

Latitude 46 ° 0 N Longitude 129 30 W
o —

an
County or Counties 049 __Wahkiakum County and Pacific County

State. . . . .. . _46 Washington

Column Name: South Flank - Willapa Hills
Chart Name: Cenozoic Stratigraphic Units - Western Oregon and Washington
General Location Description: Cenozoic section composited from units cropping

out along the Columbia River between Megler and Cathlamet, and within the
Grays River drainage, Nghkiakum County, Washington; and along the Columbia

River from Cape Disappointment to Megler and within the Nasalle River drainage,

Pacific County, Washington.

Principal References:

Wells, R. E., 1979, Geologic map of the Cape Disappointment - Nasalle
River Area, Pacific County, Washington: U. S. Geological Survey
Open-File Report 79-389.

Wells, R. E., 1981, Geologic map of the eastern Willapa Hills,
Cowlitz, Lewis, Pacific, and Wahkiakum Counties, Washington:
U. S. Geological Survey, Open-File Report 81-674.

Wolfe, E. W., and McKee, E. H., 1972, Sedimentary and igneous rocks

of the Grays River quadrangle, Washington: U. S. Geological Survey
Bulletin 1335, 70 p.

Column Authors: R. E. Wells, U. S. Geological Survey
W. W. Rau, State of Washington

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference 4 2. Location # 3. CSD Province # 710 1. Reference # 2. Location # 3. CSD Province # _710
Column Hame South Flank - Willapa Hills 4. Column MName South Flank - Willapa Hills
Chart # 6. CoTumn # 11 5. Chart # 6. Column # _ 3T
Name of Stratigraphic Unit fluvial terrace deposits 7. Name of Stratigraphic Unit Troutdale Formation
8.

Stratigraphic Rank and Status:

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group formation)Member, Bed,

(Circle Appropriate Rank) Group(formation) Member, Bed,
(circle Appropriate Status) Formal (Qnformad (Circle Appropriate Status)Eormal) Informal
Age Quaternary Pleistocene - 9. Age __Neogene. Miocene-PleTstocene Messinian-Pleistocene
Systenm Series Stage System Series Stage
Surface Subsurface or Both _Surface 10.  Surface Subsurface or Both Surface
Bounding Units: Above _alluvium BeTow older units 11. Bounding Units: Above Pleistocene or younger BeTowSaddle Mountain basalt or
Lithology: Dominant sand 80 % 12. Lithology: Dominant _grayelsg 70 % oTder
Subordinant gpavel 20 % Subordinant andstone 0 %
Thickness (Metric 1-75 m ) 13. Thickness (Metric  on-300 m
Major Unconformities: - Check Appropriate Line - 14. Major Unconformities: - Check Appropriate Line -
None Disconformable  Angular tone Disconformable  Angular
Above: X Above: X
Within: X, Within: X
Below: 3 Below: X
Fossil Data: None 15. Fossil Data: Dated as ? Pliocene from fossil leaves to the east of column 11
area - along the Clackamas River area of Cascade Range - See Trimble, D. E.,
1963, Geology of Portland, Oregon, and adjacent areas: U. S. Geological
Survey Bulletin 119, map.
Radiometric Data: None Years Hethod 16. Radiometric Data: None Years Method
Source: Source:
Economic Data: Sand and gravel 17. Economic Data: Gravels
Other Data: Mapped as terrace deposits by Huntting and others, 1961, Geologic 18. Other Data: Occurs along Columbia River valley
map of Washington
Original Reference: Wolfe, E. W., and McKee, E. H., 1968, Geology of the 19. Original Reference: Hodge, E. T., 1933, Age of Columbia River and lower
Grays River quadrangle, Wahkiakum and Pacific Counties, Washington: Washington canyon: Geological Society of America Bulletin, v. 44, p. 156-157.

Division of Mines and Geology Geologic Map GM-4, 1:62,500

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: -15-82

20. Most Significant Reference: Livingston, V. E., 1966, Geology of the Kelso-
Cathlamet area, Cowlitz and Wahkiakum Counties, Washington: Washington State
Division of Mines and Geology Bulletin 54, 110 p.

21. Author(s) of Sheet Preparation: J. M. Armentrout
9-19-82

22. Date Prepared:
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11. SOUTH FLANK WILLAPA HILLS

Reference # 2. Location # 3. CSD Province # 710
Column Mame _ Sputh Flank Willapa Hills
Chart # 6. Column # 11

Name of Stratigraphic Unit _ Colymbia River Basalt Group
Stratigraphic Rank and Status:

(Circle Appropriate Rank) rmation Member, Bed,
(Circle Appropriate Status Informal

Age _Neogene Miocene Langhian-Serravallian
System Series Stage
Surface Subsurface or Both £
Bounding Units: Above Troutdale Fm or alluvium Below Astoria(?)Formation
Lithology: Dominant _ pasalts 100 %
Subordinant g
Thickness (Metric 14 )

5-500 m -
Major Unconfornities: - Check Appropriate Line -
Mone  Disconformable  Anguiar
X

Above:
Within: X,
Below: X
Fossil Data: None
Radiometric Data: None Years Method
Source:
Economic Data: Road rock

Other Data: Includes basalts only: Saddle Mountains Basalt, Wanapum Basalt,
and Grande Ronde Basalt. Interbedded sedimentary units are not part of
Columbia River Basalt Group.

Original Reference: Swanson, D. A., Wright, T. L., Hooper, P. R., and
Bentley, R. D., 1979, Revisions in stratigraphic nomenclature of the
Columbia River Basalt Group: U. S. Geological Survey Bulletin, 1457-G, 59 p.

Most Significant Reference: Beeson, M. H., and Moran, M. R., 1979, Columbia
River Basalt Group Stratigraphy in western Oregon: Oregon Geology, v. 41,
no. 1, p. 11-14.

J. M. Arnentrout
12-28-82

Author(s) of Sheet Preparation:
Date Prepared:

Reference # 2. Location # 3. CSD Province # 710
Column Name South Flank Willapa Hills =
Chart # 6. Tolumn # 1

Name of Stratigraphic Unit _Astoria (?) Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation)Member, Bed,
{Circle Appropriate Status)(Formaly Informal

Age _Neogene_ ___Mjocene _ _  _ Aquitanian-Serravallian
System Series Stage
Surface Subsurface or Both Surface TR S
Bounding Units: AboveSaddle Mtn. Basalt or youngerBelow Lincoln Creek Tormation
Lithology: Dominant _sapdstone 60 %
Subordinant __sil{stone 40 %
Thickness (Metric - )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within: X

Below: X
Fossil Data: See data sheets for members
Radiometric Data: None Years Method

Source:

Economic Data: Potential hydrocarbon reservoir interval

Other Data:

Original Reference: Snavely, P. D., Jr., Brown, R. D., Roberts, A. E., and Rau, W. W.,
1958, Geology and coal resources of the Centralia-Chehalis district, Washington:
U. S. Geological Survey Bulletin 1053, 159 p., 13 pls., maps.

Most Significant Reference: Wells, R. E., 1981, Geologic map of the eastern
Willapa Hills, Cowlitz,lewis, Pacific, and Wahkiakum countfes, Washington:
U. S. Geological Survey Open-File Report 81-674.

Author(s) of Sheet Preparation:
Date Prepared:

J. M. Armentrout
9-18-82
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Reference # 2. Location # 3. CSD Province # 710
Column Name South Flank ¥illapa Hills

Chart # 6. CoTumn 41+____—_
Pomona Member, Saddle Mt. Basalt

Name of Stratigraphic Unit
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Gro Furmation Bed, of Columbia River Basalt Group
(Circle Appropriate Status)(Formal) Informa
Age _Neogene Miocene Serravallian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Troutdale Fm or Younger BeTow Astoria (7) E“{Hi‘?‘m
Lithology: Dominant _ volcanics

Subordinant %

Thickness (Metric 0-300 m )]

- Check Appropriate Line -
None  Disconformable  Angular
X

Major Unconformities:
Above:
Within:
Below: X

Fossil Data: None

Radiometric Data: None Years Method
Source:
Economic Data: Road rock

Other Data: Geochemistry and magnetic polarity provide correlation to the Pomona
Member, Saddle Mountain Basalt of the Columbia River Basalt Group

Original Reference: Wolfe, E. W., and McKee, E. H., 1972, Sedimentary and igneous
EOC"I(S of the Gr%s River quadrangle, Washington: U. S. Geological Survey

Mog% g%ﬁ1”g§ﬁt Brerence: Snavely, P. D., Jr., MacLeod, N. S. and Wagner, H. C.,
1973: Miocene tholeiitic basalts of coastal Oregon and Washington and their rela-
tionship to coeval basalts of the Columbia Plateau: Geological Society of America
Bulletin, v. 84, p. 387-424. Also, Magill, J. R., Wells, R. E., Simpson, R. W., and
Cox, A. V., 1982 Post 12 m.y. rotation of SW Washington: Journal of Geophysical
Research v. 87, p. 3761-3776.

Author(s) of Sheet Preparation:J. M. Arnentrout
Date Prepared: 9-18-82

Reference # 2. Location # 3.
Column Name ~South Flank Willapa Hills

Chart # 6. Column # IT
Name of Stratigraphic Unit Astoria (?) Fonnation - upper member
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation(flember) Bed,
(Circle Appropriate Status) Formal {Informal)

CSD Province # _710

Age _Neggene Miocene Langhian-Serravalian
System Series Stage
Surface Subsurface or Botn __ Surface
Bounding Units: AboveSaddle Mtn. Basalt or youngerBeTowGrande Ronde Basalt or o
Lithology: Dominant sandstone 79 %
Subordinant <iltstone 30 %
Thickness (Metric Y
Major Unconformities: - Check Appropriate Line -
None Disconformable  Angular

Above: X

With

Below: X
Fossil Data: None
Radiometric Data: None Years Hethod

Source:

Economic Data:

Other Data: Stratigraphic position defined by relationship of basalt units
of Columbia River Basalt Group.

Original Reference: Snavely, P. D., Jr., Brown, R. D., Roberts, A. E., and Rau, W. W.,
1958, Geology and coal resources of the Centralia-Chehalis district, Washington:
U. S. Geological Survey Bulletin 1053, 159 p., 13 pls., maps.

Most Significant Reference: Wells, R. E., 1981, Geologic map of the eastern Willapa
Hills, Cowlitz,Lewis, Pacific and Wahkiakum Counties, Washington: U. S. Geological
Survey Open-File Report 81-674.

Author(s) of Sheet Preparation:

J. M. Annentrout
Date Prepared: 9-18-82
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11. SOUTH FLANK WILLAPA HILLS

Reference # 2. Location # 3. CSD Province # 710
Column MName South Flank Willapa Hills
Chart # 6. Column # 11

Name of Stratigraphic Unit F man Springs Member, Wanapum Basalt

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fomation Bed, of Columbia River Basalt Group
(Circle Appropriate Status)(formal) Informa

Age _Neogene Miocene Serravallian
System Series Stage
Surface Subsurface or Both Surface

Bounding Units: Above Astoria Formation BeTow Astoria (?) Formatwn
Lithology: Dominant basalt 101
Subordinant
Thickness (Metric 70-100 m )]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

7

Above: X
Within:
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source

Economic Data: FKoad rock

Other Data: Normally polarized basalts equivalent to Frenchman Springs Member of
Wanapum Basalt of Columbia River Basalt Group in Central Washington.

Original Reference: Swanson, D. A., Wright, T. L., Hooper, P, R., and Bentley, R. P.,
1979, Revisions of stratigraphic nomenclature of the Columbia River Basalt Group:
U. S. Geological Survey Bulletin, 1457-G, 59 p.

Most Significant Reference: Wells, R. E., 1981, Geologic map of the eastern Willapa
Hills, Cowlitz, Lewis, Pacific and Wahkiakum Counties, Washington; U. S. Geological
Survey Open-File Report 81-674.

Author(s) of Sheet Preparation: J. M. Armentrout and R. E. Wells
Date Prepared: 2

Reference # 2. Location # 3. CSD Province # 710
Column Name _South Flank - Willapa Hills
Chart # 6.  Column # 11

Name of Stratigraphic U"‘tAxtuna(ﬂFomatwn - lower member

Stratigraphic Rank and Sta

(Circle Appropriate Rank) Group formation(flember) Bed,

(Circle Appropriate Status) Formal (Informal) R .

Age __ Neogene Miocene Aquitanian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above Grande Ronde Basalt Below Lincoln Creek Fm.
Lithology: Dominant cjltstone 60 %

Subordinant gandstone 40 %
Thickness (Metric _ 175-1500 m ]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

X

Above:
Within:
Below: X

Fossil Data: Molluscan fauna assigned to Pillarian or Newportian Molluscan
Stages by E. J. Moore, 1981: Foraminifera assigned to Saucesian Stage by
W. W. Rau, 1979: in Wells, 1981.

Radiometric Data: None Years Hethod
Source:

Economic Data:

Other Data:

0r1g1nal Reference Snavely, P. D., Jr., Brown, R. D., Roberts, A. E., and
Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis
d'istrict Washington: U. S. Geological Survey Bulletin 1053, 159 p.,

13 pls, maps.

Most Significant Reference: Wells, R. F., 1981, Geologic map of the eastern

Willapa Hills, Cowlitz,Lewis, Pacific, and Wahkiakum Counties, Washington:
U. S. Geological Survey Open-File Report 81-674.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-18-82
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Reference # 2. location # 3. CSD Province # 710
Column MName South Flank Willapa Hills
Chart # 6. Column # _1IT

Name of Stratigraphic Unit Grande Ronde Basalt of Columbia River Basalt Group
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Member, Bed,
(Circle Appropriate Status)(formal) Informal

Age _Neogene ~ ___ Miocepe _  _ langhiamn
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Aboveupper member Astoria(?)fm.  Bel10Ww lower member Astoria(?)Fm.
Lithology: Dominant hasalt flow: __95 %
. Subordinant” _sedimentary interbed 5%
Thickness (Metric 75-150 )
Major Unconformities: - Check Appropriate Line -
None Disconformable  Argular

Above: X

Within:

Below: X

Fossil Data: None

Radiometric Data: None Years Method
Source:

Economic Data: Road rock

Other Data: Geochemical and magnetic polarity correlation to Grande Ronde Basalt
of Columbia River Plateau type sections

Original Reference: Wolfe, E. W., and McKee, E. H., 1972, Sedimentary and igneous
rocks of the Grays River quadrangle, Washington: U. S. Geological Survey
Bulletin 1335, 70 p.

Most Significant Reference: Snavely, P. D., Jr., Macleod, N. S., and Wagner, H. C.,
1973, Miocene tholeiitic basalts of coastal Oregon and Washington and their relation-
ship to coeval basalts of the Columbia Plateau: Geological Society of America
Bulletin, v. 84, p. 387-424.

Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 9-18-82

Reference # Location # . 3. CSD Province # _710
Column Hame South Flank \»hﬂa a Hills

Chart # 6. Column # _11

Name of Stratigraphic Unit Lincoln Creek Formation

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group (Formation)HMember, Bed,
(Circle Appropriate Status)@grmal) Informal

Age Paleqgene Eocene-0Oligocene Priabonian-Chattian
System Series Stage
Surface Subsurface or Both Surface

Bounding Units: Above Astoria(?)Formation Below Goble Vol.or s1ltstﬂ?m

Lithology: Dominant siltstone

Subordinant sandstone ZU %
Thickness (Metric 0-1200 m )
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular
X
X

Fossil Data: Refugian and Zemorrian Benthic Foraminiferal Stage faunas (W. W. Rau):
Basal sandstone contains Galvinian Stage Molluscan Faunas (Armentrout, 1981)
See Wolfe, E. W., and McKee, E. H., 1972, U. S. Geological Survey Bulletin 1335

Radiometric Data: None Years Hethod
Source:

Economic Data:

Other Data: Most extensively preserved Paleogene unit in SW Washington

Original Reference: Beikman, H. M., Rau, W. W., and Wagner, H. C., 1967, The
Lincoln Creek Formation, Grays Harbor Basin, southwestern Washington:
U. S. Geological Survey Bulletin 1244-1, 14 p.

Most Significant Reference: Wells, R. E., 1981, Geologic map of the eastern
Willapa Hills, Cowlitz, Lewis, Pacific, and Wahkiakum Counties, Washington:
U. S. Geological Survey Open-File Report 81-674.

Author(s) of Sheet Preparation: W. W. Rau with additons: J. M. Armentrout
Date Prepared: 8-17-82 9-18-82
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11. SOUTH FLANK WILLAPA HILLS

Reference # 2. CSD Province # 710

Location # 3.
Column Name

f Willapa Hills
Chart # 6. ColTumn # 11

Name of Stratigraphic Unit sandstone member of Lincoln Creek Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation(fember} Bed,
(Circle Appropriate Status) Formal (nformal)
Paleagene

Age Eocene Priabonian
System Series Stage
Surface Subsurface or Both Surface ﬁ;ub]e vol. or siltstone

Bounding Units: Above tyffaceous member of ;"Fﬂ" Below Lc_f Skamokawa Creek
Lithology: Dominant sandstones - - T Wy

Subordinant %
Thickness (Metric

0-1000 m ]
Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above:
Within: X
Below:

Fossil DataMolluscan fossils assigned to Galvinian Stage ( Keasey Stage of
Weaver and others (1944), see Armentrout, J. M., 1981, Geological Society of
America Special Paper 184, p. 137-148.

None Nethod

Radiometric Data: Years

Source:

Economic Data:

Other Data: Arkosic to basaltic sandstone at base of Lincoln Creek Formation

Original Reference:. Snavely, P. D., JIr., Brown, R. D., Jr., Roberts, A. E., and
Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis District,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., maps

Most Significant Reference: Wells, R. E., 1981, Geologic map of the eastern
Williapa Hills, Cowlitz, Lewis, Pacific, and Wahkiakum counties, Washington:
U. S. Geological Survey Open-File Report 81-674

Author(s) of Sheet Preparation:

J. M. Armentrout
Date Prepared: 1-18-83

Reference #
Column Name
Chart #
Name of Stratigraphic Unit _Goble Volcanics
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group {formatign)Member, Bed,
(Circle Appropriate Status) formaly Informal

2. Location # 3.

- CSD Province # 710
South Flank - Willapa Hills

Column # _11

Age _paleogene Eocene Bartonian-Priabonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above [ipncoln Creek Formation BeTow _ Cowlitz Formation
Lithology: Dominant basalt 90 7%
Subordinant _siltstone-sandstone 0%
Thickness (Metric 0-15007m )

Major Unconformities: - Chack Appropriate Line -

None Disconformable  Angular
Above: X,
Within:
Below: X

Fossil Data: Basalts are interbedded in upper Narizian siltstones (Rau, W. W.)

Radiometric Data:
Source:

39 m,y Years Method K/Ar
Wells, Heatherington and Tabor, U. S. Geo ey,

unpublished data
Economic Data:

Other Data:

Wilkinson, W. D., Lowry, W. 0., and Baldwin, E. M., 1946:

Original Reference:
Oregon Department of Geology

Geology of the St. Helens quadrangle, Oregon:
and Mineral Industries Bulletin 31, 39 p.

Most Significant Reference:Wells, R. E.,1981, Geologic map of the eastern Willapa
Hills, Cowlitz, Lewis, Pacific and Wahkiakum Counties, Washington: U. S. Geological
Survey Open-File Report 81-674.

R. E. Wells
6-23-82

Author(s) of Sheet Preparation:

with additions by J. M. Armentrout
Date Prepared: 9-18-
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Reference # 2. Location # 3. CSD Province # 710
Column Name __ South Flank - Willapa Hills

Chart # 6. Column # __11

Name of Stratigraphic Unit iltstone of Creek

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group{formationtlember, Bed,
(Circle Appropriate Status) Formal \Injormal)

Age Paleogene Eocene Bartonian-Priabonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Abovelincoln Creek Formation Below McIntosh Formation
Lithology: Dominant _siltstone 100_%
Subordinant
Thickness (Metric 300-350 m )

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Benthic forams of upper Narizian Stage (W. W. Rau).

Radiometric Data: None Years Method

Source:

Economic Data:
Other Data:
Original Reference: Wells, R. E., 1981, Geologic map of the eastern Willapa Hills,

Cowlitz, Lewis, Pacific and Wahkiakum Counties, Washington: U. S. Geologicdl
Survey Open-File Report 81-674.

Most Significant Reference: Same

Author(s) of Sheet Preparation: R. E. Wells additions by J. M. Armentrout
Date Prepared: 6-23-82 9-18-82
Reference # 2. location # 3. CSD Province # _710
Column Name South Flank - Willapa Hil1§

Chart # 6. Column # 11

Name of Stratigraphic Unit __ Cowlitz Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (formation)Member, Bed,
(Circle Appropriate Status) formal) Informal
Age paleagene Eocene

System Series

Bartonian
Stage

Surface Subsurface or Both _ Syrface
Bounding Units: Above { BeTow McIntosh Formation
Lithology: Dominant sandstone z

Subordinant 30 %

____siltstone . 000000
Thickness (Metric - )]
Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Upper Narizian Benthic Foraminiferal Stage (W. W. Rau)

Radiometric Data: None Years Method

Source:

Economic Data: Coal bearing: also potential hydrocarbon reservoir sand

Other Data:

Weaver, C. E., 1912, A preliminary report on the Tertiary

Original Reference:
Washington Geological Survey Bulletin 15,

paleontology of western Washington:
80 p.

Most Significant Reference: Wells, R. E., 1981, Geologic map of the eastern Willapa
Hills, Cowlitz, Lewis, Pacific and Wahkiakum Counties, Washington: U. S. Geological
Survey Open-File Report 81-674

Author(s) odeheet Preparation:

R. E. Wells additions by J. M. Armentrout
Date Prepared: 6- 9-18-82
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Reference # 2. Location # 3. CSD Province # 710
Column Name South Flank - Willapa Hills

Chart # 6. Column # 11

Name of Stratigraphic Unit McIntosh Formation

Stratigraphic Rank and Status

(Circle Appropriate Rank) Group ((Grmation) Merber, Bed,
(Circle Appropriate Status)(ormal) Informal

Age Ppaleogene Eocene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: AboveCowlitz or siltstone Of Skamok TX. Below Crescent Formation
Lithelogy: Dominant _ candstone 60 %
Subordinant _¢iltstane 40 %
Thickness (Metric -
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data: Lower member has Upper Ulatisian to Lower Narizian forams (W. W. Rau)
Upper member has Narizian Stage Forams (W. W. Rau)

Radfometric Data: Hethod

Source:

None Years

Economic Data:

Other Data: Lower units interbedded with basalts of Crescent volcanics. Lower and
upper units separated by local unconformity and a basal sandstone of upper member
(Wells, 1981).

Rau, W. W., Hoover, L., and Roberts, A. E

Original Reference:Snavely, P. D., Jr.,
American

1951, McIntosh Formation, Centralia-Chehalis coal district, Washington:
Association of Petroleum Geologists Bulletin, v. 35, p. 1052-1061.

Most Significant Reference: Wells, R. E., 1981, Geologic map of the eastern Willapa
Hills, Cowlitz, Lewis, Pacific and Wahkiakum Counties, Washington:

Survey Open-File Report 81-674.

Author(s) of Sheet Preparation:

R. E. Wells additions by J. M, Armentrout
Date Prepared: 6-23-82 9-18-82

Reference ¢ ___ 2. Location # 3. CSD Province # 710
Column Mame Spyth Flank - Willapa Hills
Chart ¢ 6. Column # 11T

Name of Stratigraphic Unit Tower _member - McIntosh Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation{Member) Bed,
(Circle Appropriate Status) Formal (Inforrial)

Age _palengene Eocepe Lutetian
Systen Series Stage
Surface Subsurface or Both Surface
Bounding Units: Aboveygpey member-McIntosh Fm —— Below Crescent Formation
Lithology: Dominant sandstone %
Subordinant siltstone 30 %
Thickness (Metric 404-1000 m 2

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: ~
Below: X

Fossil Data: Upper Ulatisian to Lower Narizian forams (W. W. Rau)

Radiometric Data: Years Hethod

Source:

None

Economic Data:

Other Data:

L., and Roberts, A. E-»

Original Reference: Snavely, P. D., Jr., Rau, W. W., Hoover,
American

1951, McIntosh Formation, Centralia-Chehais coal district, Washington:
Association of Petroleum Geologists Bulletin, v. 35, p. 1052-1061.

Most Significant Reference:Wells,r.g,,1981, Geologic map of the eastern Willapa
Hills, Cowlitz, Lewis, Pacific and Wahkiakum Counties, Washington:
U. S. Geological Survey Open-File Report 81-674

Author(s) of Sheet Preparation:

R. E. Wells and J. M. Armentrout
Date Prepared: 6-23-82 9-18-82

U. S. Geological
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SOUTH FLANK WILLAPA HILLS

Reference # 2.
Column Name “Spy+h Flapk - Willapa Hi

Location # 3.

CSD Province # 710

11s

Chart #

6. Column # _31

Name of Stratigraphic Unit pper member - McIntosh Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation (flember} Bed,
(Circle Appropriate Status) Formal nformal)

Eocene

Lutetian-Bartonian

Age Paleogene
System
Surface Subsurface or Both

Series

Stage

Surface

Bounding Units: Above Cowlitz Fm.or

siltst.Skamokawa Ck. Below Jower Member-FicIntosh
3 60 % Fin

Lithology: Dominant siltstone
Subordinant __sandstone wE
Thickness (Metric ___ 200-500 m J
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Abave: b3

Within:

Below: X

Fossil Data:

Radiometric Data: None

Years

Narizian Foraminiferal Stage faunas (W. W. Rau)

Method

Source:

Economic Data-

Other Data:

Original Reference: Spavely, P. D., J
1951, McIntosh Formation, Centralia-

American Association of Petroleum Geologists Bulletin, v. 35,

Most Significant Reference:Wells,R.E.
Hills, Cowlitz, Lewis, Pacific and Wahkiakum Counties, Washington:

Survey Open-file Report 81-674

Author(s) of Sheet Preparation:

r., Rau, W. W., Hoover, L., and Roberts, A. E.,
Chehalis coal district, Washington:
p. 1052-1061.

,1981, Geologic map of the eastern Willapa
U. S. Geological

R. E. Wells and J. M. Armentrout

Date Prepared: 6-23-82 9-18-82
Reference # 2. Location # 3. CSD Province # 710
Column MName _ Soith Flank - Willapa Hills A

Chart #

6. Column # 11

Name of Stratigraphic Unit

Crescent Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group formation) Member, Bed,
(Circle Appropriate Status) (Cormaly Informal

Age _Paleogene Eocene

Ypresian-Lutetian

System Series

Surface Subsurface or Both

Stage

Surface

Bouncing Units: Above

McIntosh Formation

BeTow Unknown

Lithcliogy: Dominant

basaltic volcanics %

Subordinant __ tuffaceous

siltstone 20 %

Thickness (Metric _ 3500+ m

Major Unconformities:
None
Above: X

- Check Appropriate Line -

Disconformable  Angular

Within:

Below:  Unknown

Fossil Data: Benthic forams: Upper
Lower Narizian Stage (W. W. Rau)
average

Radiometric Data: 49 million

Years

Penutian Stage to Upper Ulatisian or

Method  K/Ar

Source:

Coast Range of Oregon and Washington:

Economic Data: Road rock

Other Data:

Original Reference: Arnold, Ralph,
the Olympic Peninsula, Washington:
p. 451-468.

Most Significant Reference: Wolfe, E.
igneous rocks of the Grays River qua
Bulletin 1335, 70 p.

Author(s) of Sheet Preparation: J.
Date Prepared: 9-

Duncan, R. A., in press (1983}, K captured isTand chain in the

Journal of Geophysical Research

1906, Geologic reconnaissance of the coast of

Geologic Society of America Bulletin, v. 17,

W., and McKee, E. H.
drangle, Washington:

1972, Sedimentary and
U S. Geological Survey

M. Armentrout
18-82
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12. GRAYS HARBOR BASIN

A. COMPOSITE SECTION LOCATION

Reference #
0

Latitude 47 0 '

017 and
County or Counties 049

Location #

Longitude

123° 45 W

Grays Harbor County and Pacific County

State. . . .. .. 46
Column Name:

Chart Hame:

Gene~al Location Description:

Washington

Grays Harbor Basin

Cenozoic Stratigraphic Units - Western Oregon and Washington

Cenozoic section composited from units cropping

out along the Willapa, Satsop, Chehalis and Wishkah Rivers, northern Pacific

and eastern Grays Harbor counties, Washington.

Principal References:

Rau, W. W., 1966, Stratigraphy and foraminifera of the Satsop River

area, Southern Olympic Peninsula, Washington:
Mines and Geology Bulletin 53, 66 p., map

Rau, W. W.,

Grays Harbor county, Washington:

and Geology Bulletin 56, 51 p., map

Column Authors:

W. W. Rau, State of Washington

Washington Division of

1967, Geology of the Wynoochee Valley quadrangle,
Washington Division of Mines

J. M. Armentrout, Mobil 0il Corporation

8, DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3.
Column Mame _Grays Harbor Basin

CSD Province # 710

Chart # 6. Column # _ 12
Name of Stratigraphic Unit Satsgp Rormation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group {formation)Member, Bed,
(Clrcle Appropriate Status) {Qrmal) Informal

Age _Quaternary Pleistocene
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _ alluvium BeTowMontesano Fm. or older
Lithology: Dominant sands
Subordinant _gravel and silts 0 %
Thickness (Metric -30 m }

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data: Sand and gravel

Other Data: Includes numerous terrace units of unconsolidated sediments,
equivalent to the Satsop Formation of Bretz (1913)

Original Reference: Bretz, J. H., 1913, Glaciation of the Puget Sound Region:
Washington Geological Survey Bulletin 8, 244 p.

1967, Geology of the Wynoochee Valley

Most Significant Reference: Rau, W. W.,
Washington Division of Mines

quadrangle, Grays Harbor County, Washington:
and Geology Bulletin 56, 51 p., map

J. M. Armentrout

Author(s) of Sheet Preparation:
d: 9-18-82

Date Prepare

-56-
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10.
12.

13.
14.

Reference # 2. Location # 3. CSD Province # 710
Column Name Grays Harbor Basin
Chart # 6. Cofumn # 12

Name of Stratigraphic Unit _jacustrine sediments
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation (Jember) Bed,
(Circle Appropriate Status) formal Cnformal’

Age Quaternary Pleistocene -
System Series Stage
Surface Subsurface or Both _ Syrface
Bounding Units: Above Satsop Fm. or Younger BelowMontesano Formation or Older
Lithology: Dominant cilte 100 %
Subordinant %
Thickness (Metric _p-10m
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data:

May be gradational laterally with conglomerates of Satsop
Appears to be varved lake deposits.

Other Data:
Formation.

Original Reference: W. W. Rau, 1967, Geology of the Wynoochee Valley quadrangle,
Grays Harbor County, Washington: Washington Division of Mines and Geology
Bulletin 56, 51 p., map.

Most Significant Reference: Same

J. M. Armentrout
12-28-82

Author(s) of Sheet Preparation:
Date Prepared:
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12. GRAYS HARBOR BASIN

Reference # 2. Location # 3. CSD Province # _710
Column Name Grays Harbor Basin
Chart # 6. Column # _12

Name of Stratigraphic Unit Montesano Formation

Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group{Formation)Member, Bed,

(Circle Appropriate Status) Informal
Age _Neogene Miocene Serravallian-Messinian
System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above _Pleistocene Below Astoria{ZjFormation

Lithology: Dominant _siltstone and sandstone 60 %
Subordinant conqlmnerate %

Thickness (Metric 300-1000 ]

Major Unconformities: - Check Appropmate Line -

None Di sconformabie  Angular
Above: X
Within:
Below: X

Fossil Data: Foraminifera (Rau, 1967) and mollusks (Weaver, 1912) indicate
a late Miocene age (see Rau, 1981, Geological Society of America Special
Paper 184, p. 67-84)

Radiometric Data: Years Method

Source:

None

Economic Data: Potential hydrocarbon reservoir sands

Other Data: always unconformable on older rocks

Original Reference: C. E. Weaver, 1912, Preliminary report on the Tertiary
paleontology of western Washington: Washington Geological Survey Bulletin
15, 80 p.

Most Significant Reference: W. W. Rau, 1967, Geology of the Wynoochee Valley
quadrangle, Grays Harbor County, Washington: Washington Division of Mines
and Geology Bulletin 56, 51 p., map

Author(s) of Sheet Preparation: W. W. Rau with additions: J. M. Armentrout

Date Prepared: 8-17-82 9-18-82

Peference # 2. Location # 3. (SD Province # _710
Column Mame Grays Harbor Basin

Chart # 6. Column # _12

Name of Stratigraphic Unit Columbia River (?) Basalt

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group formation) Member, Bed,
(C]rcls- Appropriate Status) Cormal) Informal

Age _ Neogene  _ Mjocene  _  langhian
System Series Stage

Surface Subsurface or Both __Surface and Subsurface

Bounding Units: Above gunger Below Astoria(?) and older
Lithology: Daominant basalt flows o

Subordinant 7
Thickness (Metric 7 D)

Q0 m
Major Unconformities: - Check Appropriate Line -

Mone ~ Disconformable  Angular
Above: X
Within:
Below: X
Fossil Data:
15.3 1 0.8

Radiometric Data: mi ]%8 Years Method K/Ar .
Source: Turner, 197! otassium-argon dating of Pacific Loast Miocene

foraminiferal stages: Geologu:a] Society of America Special Paper 124,

p. 91-129.

Economic Data: Road rock

Other Data: Columbia River (?) Basalt of Snaveley and others, 1958, Geology and
coal resources of the Centralia-Chehalis district, Washington: U. S. Geological
Survey Bulletin 1053, 159 p., 13 pls., maps: Age equivalent of Grande Ronde
Basalt of Columbia River Basalt Group

Original Reference:Swanson, D. A., Wright, T. L., Hooper, P. R., and Bentley, R. D.>»
1979, Revisions in stratigraphic nomenclature of the Columbia River Basalt Group:
U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference: Snavely, P. D., Jr., MacLeod, N. S., and Wagner, H. C.,
1973: Miocene Tholeiitic basalts of coastal Oregon and Washington and their
relationship to coeval basalts of the Columbia Plateau: Geological Society of
America Bulletin, v. 84, p. 387-424,

J. M. Armentrout
9-19-82

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3. CSD Province # 710
Column Name _ Grays Harbor Basin
Chart # 6. Column # 17

Name of Stratigraphic Unit _basalt of Pack Sack Lookout
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fommation) Member, Bed,
(Circle Appropriate Status) Formal {Informal)

Age _ Neagene Miocene Serravallian
System Series Stage
Surface Subsurface or Both Surface
Bz_)unding Units: Above Montesano Formation Below Montesano Fovvnatlon
Lithology: Dominant volcanics
Subordinant V %
Thickness {Metric - ]
Major Unconformities: - Check Appropriate Line -
MNone  Disconformable  Angular

Above: X

Within:

Below: b3
Fossil Data: None
Radiometric Data: Years Method

Source: Published dates {Snavely et.al, 1973} are too young based on
Columbia Plateau calibrations and biostratigraphic constraints.

Economic Data: Road rock

Other Data: Equivalent of Saddle Mountain Basalt - Pomona Member, Columbia

River Basalt Group

E. H., 1972, Sedimentary and igneous

Original Reference: Wolfe, E. W., and McKee,
U. S. Geological Survey

rocks of the Grays River quadrangle, Washington:
Bulletin 1335, 70 p.

Most Significant Reference:Snavely, P. D., Jr., MacLeod, N. S., and Wagner, H. C.,
1973: Miocene tholeiitic basalts of coastal Oregon and Washington and their
relationship to coeval basalts of the Columbia Plateau: Geological Society of
America Bulletin, v. 84, p. 387-424.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-18-82

Peference # 2. Location # 3.
Column Name Grays Harbor Basin

Chart # 6.
Name of Stratigraphic Unit Astoria(?]Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation Member, Bed,
(Circle Appropriate Status)Egormal Informal

CSD Province # 710

Column # _12

Age __ Neogene Miocene Aquitanian-Serravallian (?)
System Series Stage

Surface Subsurface or Both Surface_and subsurface
Bounding Units: Above Columbia River {?) Basalt Below Iw

Lithology: Dominant ghales and sandstone 60 %
Subordinant _ conqlomerate LIS
Thickness (Metric _ 1700+ m J

Major Unconformities: - Cheéck Appropriate Line -

lone  Disconformable  Angular
Above: X,
Within:
Below: X

Fossil Data:Forams (W. W. Rau) and mollusks (Addicott, Weaver, Ethermgton,
Armentrout) indicate early to middle Miocene age: see Rau, W. W.

Radiometric Data: Years

Source:

None Method

Economic Data: Possible hydrocarbon reservoir sands

Other Data:

Original Reference: Etherington, T. J., 1931, Stratigraphy and fauna of the
Astoria Miocene of southwest Washington: University Washington Publications,
Department of Geological Sciences Bulletin, v. 20, no. 5, p. 31-142.

1967, Geology of the Wynoochee Valley

Most Significant Reference: Rau, W. W.,
Washington Division of Mines and

quadrangle, Grays Harbor County, Washington:
Geology Bulletin 56, 51 p.

Author(s) of Sheet Preparation: W. W. Rau
Date Prepared: 8-17-82

Additions by J. M. Armentrout
9-18-82



o ~NOTS—

10.
12.

13,
14,

20.

N
SE

10.

13.
14.

22,

12,

Reference # 2. Location #
Column Name Grays Harbor Basin

12. GRAYS HARBOR BASIN

3. CSD Province # 710

Chart #

5. Column # 12

Name of Stratigraphic Unit _Lincoln Creek Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group formation)Member, Bed,
(Circle Appropriate Status) ormal) mal

Age Paleogene Eocene-0ligocene

Informa

Priabonian-Chattian

System Serie

s

Stage

Surface Subsurface or Both _ Surface and subsurface
Bounding Units: AboveAstoria{?)Formation BeTow Skookumchuck Formation

Lithology: Dominant tuffaceous siltstone

Subordinant basaltic sandstone 20 %

Thickness (Metric 1600-2750 m

Major Unconformities: - Check Appropriate Line -
Disconformable  Angular

No

ne

Above: b3

Within: X

Below: X

Fossil Data: Refugian and Zemorrian Foraminiferal Stages: Rau, W. W., 1966,
Stratigraphy and Foraminifera of the Satsop River area, southern Olympic
Peninsula, Washington: Washington Division of Mines and Geology Bulletin 53,

66 p.
Radiometric Data: None

Years

Method

Source:

Economic Data:

Other Data: Lower sandstone member occurs around paleobasaltic highs.

Original Reference: Beikman, H. M., Rau, W. W., and Wagner, H. C., 1967,
the Lincoln Creek Formation, Grays Harbor Basin, southwestern Washington:

U. S. Geological Survey Bulletin 1244-1I,

14 p

Most Significant Reference: Armentrout, J. M., 1973, Molluscan paleontology and
biostratigraphy of the Lincoln Creek Formation, Late Eocene-Oligocene,
southwestern Washington: Unpublished PhD thesis, University of Washington,

478 p.

Author(s) of Sheet Preparation:
Date Prepared:

Peference # 2. Location #

W. W. Rau additions by J. M. Armentrout
9-18-82

8-17-82

Column Mame Grays Harbor Basin

3. CSD Province # 710

Chart #

6. Column # 12

Name of Stratigraphic Unit Skookumchuck Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (Formatiop Member, Bed,

(Circle Appropriate Status) §ormal) Informal

Age _paleagene . __ _FEocene Bartonian-Priabonian
System Series Stage

Surface Subsurface or Both _Surface and gubsurface Northcraft Fm. or
Bounding Units: Above Lincoln Creek Formation Below {McIntosh Fm
Lithology: Dominant arkosic sandstone %

Subordinant __carbonaceous shale and coal 0%
Thickness (Metric 1000-1200 m ]
Major Unconformities: - ﬂ\eck Appropriate Line -
None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Narizian Foraminiferal Stage:

Bulimina schencki-Plectofrondicularia

cf. P. jenkins Zone is contained in this formation: Rau, W. W., 1981, Geological
Society of America Special Paper 184, p. 67-84.

Radiometric Data: None

Years

Method

Source:

Economic Data: Sand for ceramics:

used for steam generated electricity

Potential petroleum reservoir: Coal presently

Other Data: Originally mapped as Cowlitz Formation by Weaver, C. E., 1912, A
preliminary report on the Tertiary paleontology of western washmgton Washington

Geological Survey Bulletin 15, 80

p.

Original Reference: Snavely, P. D.,

Jr., Roberts, A. E., Hoover, L., Jr.,
Pease, M. H., Jr., 1951, Geology of the eastern part of the Centralia-Chehalis
Coal District: U. S. Geological Survey Coal Investigation Map C-8, 2 sheets

Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E.,and
Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis District,
Washington: U. S. Geological Survey Bulletin 1053, 159 p.

Author(s) of Sheet Preparation:
Date Prepared:

W. W. Rau Additions by J. M. Armentrout
17-82 9-19-82
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Reference # 2. Location # 3. CSD Province # _710
Column Name Grays Harbor Basin
Chart # 6." Column # _12

Name of Stratigraphic Unit _basaltic sandstone member
Stratigraphic Rank and Status:

}Circ]e Appropriate Rank) Group Formation{flerben, Bed, of Lincoln Creek Formation
Circle Appropriate Status) Formal {nformal)

Age Paleogene Eocene Priabonian
System Series Stage
Surface Subsurface or Both _Syrface ang subsurface Skookunchuck Fm or

Bounding Units: Abovelincoln Creek Fm tuffaceous member Below unnamred siltstone
100%

Lithology: Dominant andstone
Subordinant

Thickness (Metric 0-300 m )]
Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular

Above: X
Within: X
Below: X

Fossil Data: Tlower Galvinian Molluscan Stage Faunas, see Armentrout (1973), and
Armentrout, J. M., 1981, Geological Society of America Special Paper
184, p. 137-148.

Radiometric Data: None Years Hethod
Source:

Economic Data:

Other Data: Occurs around late Eocene topographic highs

Original Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E., and

Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis District,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., maps.

Most Significant Reference: Armentrout, J. M., 1973, Molluscan paleontology and
biostratigraphy of the Lincoln Creek Formation, Late Eocene-01igocene, southwestern
Washington: Unpublished PhD thesis, University of Washington, 478 p.

Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 1-18-83

Reference # 2. Location # 3. CSD Province # 710
Column Name Grays Harbor Basin I
Chart # 6. Column #

Name of Stratigraphic Unft ynnamed sedimentary rocks of late Focene ade
Stratigraphic Rank and Status

(Circle Appropriate Rank) Group lm Member, Bed,

(Circle Appropriate Status) Forma

Age Paleogene Eocene Lutetian-Priabonian
System Series Stage

Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Lincoln Creek Formation Below _ Crescent Formation
Lithology: Dominant siltstone %
Subordinant _sandstone 5%
Thickness (Metric __0-900 m -
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: Narizian Foraminiferal Stage: Bulimina schencki-Plectofrondicularia
cf. P. jenkensi, Urigerina cf. U. iazooensm and possibly the Bulimina cf. B.
jacksonensis Zones are represented in these rocks, Rau, W. W., 1981, Geological
Society of America Special Paper 184, p. 67-84.
Radiometric Data: None Years Hethod

Source:

Economic Data: Potential hydrocarbon source rock

Other Data: Deep water equivalents of basin margin Skookumchuck and McIntosh
Formations. Named by Rau (1966) for units cropping out along the north flank
of the Grays Harbor Basin: Occurs in subsurface along basin axis.

Original Reference: Rau, W. W., 1966, Stratigraphy and foraminifera of the
Satsop River area, southern 01ymp1c Peninsula, Washington: Division of Mines
and Geology of Washington, Bulletin 53, 66 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation: W. W. Rau Additions by J. M. Armentrout
Date Prepared: 8-17-82 9-19-82



O~ B

10.

13.
14.

21.
22.

12.

12. GRAYS HARBOR BASIN

CSD Province

-

Peference # 2.

Column Mame

Chart #

Name of Stratigraphic Unit

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (Formatiop Member, Bed,

(Circle Appropriate Status)@ormal) Informal

Age _Paleogene Eocene Lutetian-Bartonian
System Stage

Surface Subsurface o» Both _Surface and subsurface
Bounding Units: Above __ Northcraft Formation

Location # 3.
Grays Harbor Basin

710

6. Column # _12
McIntosh Formation

Series

Below _ Crescent Formation

Lithology: Dominant siltstone and claystone %
Subordinant _sandstone R
Thickness (Metric 1300+ m ]

Major Unconformities: - Check Appropriate Line -

tione  Disconformable  Angular
Above: X
Within:
Below: -

Fossil Data: Narizian Foram Stage: Uvigerina cf. U. yazogensis Zone and
Bulimina cf. B. jacksonensis Zone faunas are contained in this formation:
Rau, W. W., 1981, Geological Society of America Special Paper 184, p. 67-84.
Method

Radiometric Data: Years

Source:

None

Economic Data: Quarry rock from arkosic sandstone facies

Other Data:

Original Reference: Snavely, P. D., Jr., Rau, W. W., Hoover, L., Jr., and
Roberts, A. E., 1951, McIntosh Formation, Centralia-Chehalis Coal District,
Washington: American Association of Petroleum Geologists Bulletin, v. 35,
no. 5, p. 1052-1061

Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. C.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis District,
Washington, U. S. Geological Survey Bulletin 1053, 159 p.

Author(s) of Sheet preparation: W. W. Rau  Additions by J. M. Anmentrout
Date Prepared: 8-17-82 9-19-82
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Reference # 2. Location # 3. CSD Province #

710
Column Name Grays Harbor Basin

Chart #

6. Column # 12
Name of Stratigraphic Unit _Crescent Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (Formation) Member, Bed,

(Circle Appropriate Status)Eormal) Informal

Age paleogene Eocene Ypresian-Lutetian

System Series
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above McIntosh Fm. or Younger Units Below _Unknown
Lithology: Dominant _pasaltic volcanics 80
Subordinant _tuffaceous volcanic sediments 207
Thickness (Metric 3000+ m T
Major Unconformitie

Stage

- Check Appropriate Line -

Mone  Disconformable  Anguiar
Abave: X
Within:
Below: Unknown

Fossil Data: Benthic Foraminifera: Upper Penutian Stage to Upper Ulatisian Stage
or Lower Narizian Stage (W. W. Rau, 1966)

Radiometric Data: 49-54 millionYears Hethod K/Ar
Source: Duncan, R. A., in press {19837, K captured island chain in the
Coast Range of Oregon and Washington: Journal of Geophysical Research

Economic Data: Road rock

Other Data:

Original Reference: Arnold, Ralph, 1906, Geologic reconnaissance of the coast of
the Olympic Peninsula, Washington: Geological Society of America Bulletin,
v. 17, p. 451-468.

Most Significant Reference: Rau, W. W., 1966, Stratigraphy and foraminifera of
the Satsop River area, Southern Olympic Peninsula, Washington: Washington Division
of Mines and Geology Bulletin 53, 66 p.

Author(s) of Sheet Preparation: J. M. Anmentrout
Date Prepared: 9-19-82
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13. CENTRALIA-CHEHALIS AREA

A.  COMPOSITE SECTION LOCATION

Reference # Location #

Latitude 46° 45 N Longitude 123° 0 W

067 and
County or Counties 041 Thurston County and Lewis County

State. . . . . .. 46 Washington

Column Name: Centralia-Chehalis Area
Chart tiame: Cenozoic Stratigraphic Units - Western Oregon and Washington

General Location Description: Cenozoic section composited from units cropping out
along the Chehalis and Skookumchuck Rivers, Centralia-Chehalis coal district,
Thurston and Lewis Counties, Washington.

Principal Reference:

Snavely, P.D., Jr., Brown, R. D., Jr., Roberts, A. E., and Rau, W. W.,
1958, Geology and coal resources of the Centralia-Chehalis district,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., 13 pls, map.

Biostratigraphic Review:

Armentrout, J. M., 1973, Molluscan paleontology and biostratigraphy of

the Lincoln Creek Formation, Late Eocene-Oligocene, southwestern

Washington: Unpublished Ph.D. thesis, University of Washington, Seattle,
8 p.

Rau, W. W., 1981, Pacific Northwest benthic foraminiferal
biostratigraphic framework, An Overview: Geological Society of
America Special Paper 184, p. 67-84.
Column Authors: W. W. Rau, State of Washington
J. M. Armentrout, Mobil 0il Corporation
D. J. Easterbrook, Western Washington University

B.  DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # 710 1. Reference # 2. Location # . CSD Province # 710
Column MName _ Centralia-Chehalis Area 4. Column Mame Centralia-Chehalis ’
Chart # i ] 6. Column # 13 5. Chart # 6. Column # 13
Name of Stratigraphic Unit _ Fraser Drift 7. Name of Stratigraphic Unit Aa¥Qes Creck Drift
Strjaugraph'tc Raink and Status: 8. Stratigraphic Rank and Status:
(Circle Appropriate Rank) GMemben Bed, (Circle Appropriate Rank) Group{Formation Member, Bed,
(Circle Appropriate Status) @orma]) Informal (Circle Appropriate Status) @ormal) Informal
Age _ Quaternary Pleistocene Wisconsin 9. Age Quaternary Pleistocene
System Series Stage System Series Stage
Surface Subsurface or Both Surface 10. Surface Subsurface or Both Surface
Bounding Units: Above _alTuvium BeTow Hayden Creek Drift 11. Bounding Units: Above _Frager Drift BeTow Wingate Hill Drift
Lithology: Donnnar}t glacial drift % 12. Lithology: Dominant F
. Subordinant _ Jake silt 4 Subordinant %
Thickness (Metric _ 3-7m - B 13, Thickness (Metric 37w )
Major Unconformities: - Check KDPWD"‘?W Cine - 14. Major Unconformities:” - Check Appropriate Line -
None Discorformable  Angular : None  Disconformable  Angular

Above: X Above: X

Within: X Within:

Below: X Below: X
Fossil Data: Marine shells in Bellingham glaciomarine drift member at Bellingham 15. Fossil Data:

suggest modern fauna. Wood in silt, clay and till units have been dated.

Radiometric Data: 10,000-18,000 VYears Method Radiocarbon 16. Radiometric Data: None Years Hethod
Source: Easterbrook and others, 1967 Source:

Economic Data: 17. Economic Data: Sand and gravel

Other Data: Fraser Drift includes 1) Sumas Stade (youngest) 18. Other Data:

Everson Interstade
3) Vashon Stade
4) Evans Creek Stade (oldest)

Original Reference: Amnstrong, J. E., Crandell, D. R., Easterbrook, D. J., 19. Original Reference: Amnstrong, J. E., Crandell, D. R., Easterbrook, D. J.,

Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern
British Columbia and northwestern Washington: Geological Society of America British Columbia and northwestern Washington:” Geological Society of America
Bulletin, v. 76, p. 321-330. Bulletin, v. 76, p. 321-330.

Most Significant ReferenceSnavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E., 20. Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district, and Raug, W. W., 1958, Geology and goal resources of the Centralia-Chehalis district,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., 13 pls., maps. Washington: U. S. Geological Survey Bulletin 1053, 159 p., 13 pls., maps.

Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J.M.Armentrout

ion: i iti . M. Armentrout
Date Prepared: 2-21-83 2-28-83 Author(s) ofd§heet Preparation: D. J. Easterbrook with additions by JZ M

Date Prepared: 2-21-83 -28-83
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13. CENTRALIA-CHEHALIS AREA

Reference # 2. Location # 3. CSD Province # 710
Column Mame Centralia-Chehalis Area
Chart # 6. Column # 13

Name of Stratigraphic Unit _ Winqate Hill Drift
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation)Member, Bed,
(Circle Appropriate Status) ormal Informal
Age Quaternary Pleistocene

System Series Stage
Surface Subsurface or Both Syrface
Bounding Units: Above _Hayden Creek Drift BeTow Logan HiTl Formation
Lithology: Dominant F4
Subordinant B}

Thickness (Metric 37m )
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X
Within:
Below: x
fossil Data:
Radiometric Data: None Years tHethod
Source:

Economic Data:  Sand and gravel

Other Data:

Original Reference: Armstrong, J. E., Crandell, D. R., Easterbrook, D. J.,
Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern
British Columbia and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

Most Significant Reference:Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A E.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., 13 pls., maps.

Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J. M. Armentrout
Date Prepared: 2-21-83 2-28-83

Reference # 2. Location # 3. (CSD Province ¢ 710
Column MName _ Centralia-Chehalis Area
Chart # 6. Column # _13

Name of Stratigraphic Unit nonmarine sedimentary rocks
Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group ormatign Merber, Bed,
(Circle Appropriate Status) Formal (Informal)
Age _Neagene Miocene-Pliocene Serravallian-?Piacenzian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above fogan Hill Fm.* Below Columbia River (7] Basalt
Lithology: Dominant _ sandstone and siltstone 70 %
Subordinant conglomerate and tuff 30 %
Thickness (Metric 350 m )]
Major Unconformities: - Check Appropriate Line -
Pone Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: Megafloral data in Snavely and others (1958) suggests middle to late
Miocene and possibly Pliocene

Radiometric Data: None Years Method
Source:

Economic Data:

Other Data: Fluvial, lacustrine and brackish water deposits within synclinal
areas.

Original Reference:Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E., and
Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., 13 figs, maps

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-19-82
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Reference # 2. Location # 3. CSD Province # _710
Column Name Centralta-Chehalis Area
Chart # 6. Column # 13

Name of Stratigraphic Unit _ | oqan Hil1 Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Fformation) Member, Bed,
(Circle Appropriate Status)@ormal) Informal -

Age Quaternary Pleistocene
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above __ Wingate Drift Below nonmarine Sed. rocks
Lithology: Dominant _ gyayel %
Subordinant™_sand 30 %
Thickness (Metric 0-70 m )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: None

Radiometric Data: None Years Method
Source:

Economic Data: Gravels

Other Data: Believed to be outwash gravels of alpine glaciers in Cascade Range
to the east. These deposits are reworked into younger river terrace sequences

Original Reference: Snavely, P. D., Jr., Roberts, A. E., Hoover, L., and

Pease, M. H., Jr., 1951, Geology of the eastern part of the Centralia-Chehalis
coal district, Lewis and Thurston Counties, Washington: U. S. Geological Survey
Coal Investigation Map C-8, 2 sheets

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-19-82

Reference # 2. Location # 3. CSD Province # 710
Column Mame Centralia-Chehalis Area
Chart # 6. Column # 13

Name of Stratigraphic Unit Columbia River (?) Basalt
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Member, Bed,
(Circle Appropriate Status)formal) Informal

Age Neogene Pliocene Langhian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above non-marine sedimentary rocks BelowAstoria (?) Formation
Lithology: Dominant pasalt flows %
Subordinant %

Thickness (Metric 5m
Major Unconformities: - Check Appropriate Line -
None  Disconformabie  Angular
Above: X
Within:
Below: X

Fossil Data: None

K/Ar:
Radiometric Data:15.7 * g Mil1lidears Method Quarry between Pe E11 and Dot¥

Source: Tyrper, D. L., 1970, Potassium-Argon dating of Pacific coast Miocene
foraminiferal stages, in Bandy, 0. L., ed., Radiometric dating and paleontological
zonation: Geological Society of America Special Paper 124, p. 91-129.

Economic Data: Road rock

Other Data: Columbia River (?) Basalt of Snavely and others (1958) is probable
equivalent of Grande Ronde Basalt of Columbia River Basalt Group

Original Reference:Swanson, D. A., Wright, T. L., Hooper, P. R., and
Bentley, R. P., 1979, Revisions in stratigraphic nomenclature of the Columbia River
Basalt Group: U. S. Geological Survey Bulletin 1457-G, 59 p.

Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., 13 pls, maps

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-19-82
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13. CENTRALIA-CHEHALIS AREA

Reference # 2. Location # 3. CSD Province # 710

Column Name Centralia-Chehalis Area
Chart # 6. Column # 13
Name of Stratigraphic Unit _Astoria {?) Formation

Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group (FormatiomMember, Bed,
(Circle Appropriate Status){formal) Informal

Age Neogene Miocene Aquitanian-Langhian
System Series Stage

Surface Subsurface or Both Surface and subsurface

Bqunding Units: Above Columbia River Basalt Below Lincoln Creek Formation
Lithology: Dominant shales and sandstone %
Subordinant conglomerate 0%

Thickness (Metric 230+ m )]

Major Unconformities: - Check Appropriate Line -

Mone  Disconformable  Angular
X

Above:
Within:
Below: X

Fossil Data:Forams (W. W. Rau) and mollusks (Addicott, Weaver, Etherington,
Armentrout) indicate early to middle Miocene age

Radiometric Data: Years Method

Source:

None

Economic Data: Possible hydrocarbon reservoir sands

Other Data:

Original Reference: Etherington, T. J., 1931, Stratigraphy and fauna of the
Astoria Miocene of southwest Washington: University of Washington Publications,
Department of Geological Sciences Bulletin, v. 20, no. 5, p. 31-142

Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district,
Washington; U. S. Geological Survey Bulletin 1053, 159 p., 13 pls, map

Author(s) of Sheet Preparation: W. W. Rau

Additions by J. M. Armentrout
Date Prepared: 9-18-82

7-

Reference # 2. Location # 3. CSD Province # _710
Column Name Centralia-Chehalis Area
Chart # 6. Column # _]3

Name of Stratigraphic Unit _tyffaceou:

Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group Formation(ffembey), Bed, of Lincoln Creek Fm.

(Circle Appropriate Status) Formal (nformal)

Age Paleogene £ocene-0ligocene
System Series Stage

Surface Subsurface or Both Surface and subsurface Skookumchuck Fm or basaltic
Bounding Units: AboveAstoria {?) Formation Belowyss. mbr.of Lincoln Ck. Fm.
Lithology: Dominant tuffaceous siltstone 100%
Subordinant 3
Thickness (Metric

Major Unconformities:

siltstone member

Priabonian-Chattian

330-3000 m )
- Check Appropriate Line -

Mone Nisconformable  Anguiar
Above: X
Within:
Below: X

Fossil Data: Refugian and Zemorrian Foraminiferal Stage faunas, see Rau, W. W.,
in Geological Society of America Special Paper 184, p. 67-84

Radiometric Data: None Years Hethod

Source:

Economic Data:

Other Data: Within basin axes, away from paleohighs where basaltic sandstones are
developed, the tuffaceous siltstones of the Lincoln Creek Formation are gradational
with underlying tuffaceous siltstones of older units.

Original Reference:Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E., and
Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district,
Washington; U. S. Geological Survey Bulletin 1053, 158 p., maps.

Most Significant Reference:Armentrout, J. M., 1973, Molluscan paleontology and
biostratigraphy of the Lincoln Creek Formation, Late Eocene-01igocene, southwestern
Washington: unpublished PhD thesis, University of Washington, Seattle, 478 p.

J. M. Annentrout
1-18-83

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3.

Column Name Centralia-Chehalis Area

Chart # 6. Column #

Name of Stratigraphic Unit _ Lincoln Creek Formation

Stratigraphic Rank and Status:

Circle Appropriate Rank) Group formation)Member, Bed,

Circle Appropriate Status)(grmal) Informal

Age Paleogene  _ Eocene-Oligocene Priabonian-Chattian
System Series Stage

Surface Subsurface or Both _ Surface and subsurface
Bounding Units: Above _Astoria (7) Formation BeTow Skookumchuck Formation

CSD Province # 710

13

Lithology: Dominant _ tuffaceous siltstone 80 %
) Subordinant hasaltic sandstone 20 %
Thickness (Metric 330-3000 m )]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above : X
Within: X
Below: X

Fossil Data: Refugian and Zemorrian Foraminiferal Stages: Rau, 1981,

Geological Society of America Special Paper 184, p. 67-84

Radiometric Data: Years Hethod

Source:

None

Economic Data:

Other Data: Lower sandstone member occurs along paleobasaltic highs.

Original Reference: Beikman, H. M., Rau, W. W., and Wagner, H. C., 1967, the
Lincoln Creek Formation, Grays Harbor Basin, Southwestern Washington:
U. S. Geological Survey Bulletin 1244-1, 14 p.

Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A, E.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district,

Washington: U. S. Geological Survey Bulletin 1053, 158 p. 13 pls, map.
Author(s) of Sheet Preparation: W. W. Rau additions by J. M. Armentrout
Date Prepared: 8-17-82 9-18-82

Reference # 2. Location # 3. CSD Province # 710

Column Name ______ Centralia-Chehalis Area IR

Chart # . Column # 13

Name of Stratigraphic Unit _ basaltic_sandstone member

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation(femben), Bed, _of Lincoln Creek Formation

(Circle Appropriate Status) Formal (nformal)

Age Paleogene Eocene
System Series

Surface Subsurface or Both Surface and subsurface
Bounding Units: AboveLincoTn Ck. Fm. tuffaceous mbr.
—samdstone

Priabonian

Stage

BeTow _Skookumchuck Formation
1007

Lithology: Dominant
Subordinat - %
Thickness (Metric 0-500 m )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: x

Within: X

Below: X

Fossil Data:lower Galvinian Molluscan Stage Faunas - see Armentrout, 1973,
Molluscan paleontology and biostratigraphy of the Lincoln Creek Formation, Late
Eocene-011igocene,southwestern Washington: Unpublished PhD thesis, University of
Washington, 478 p: and Armnentrout, J. M., 1981, Geological Society of America
Special Paper 184, p. 137-148.
None

Years _ Method

Source:
Economic Data:

Other Data: basaltic sandstones generally restricted to areas of basaltic
paleo-highs.

Original ReferenceSnavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E., and
Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis district,
Washington: U. S. Geological Survey Bulletin 1053, 159 p., maps

Most Significant Reference: Same

J. M. Annentrout
1-18-83

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2.

Location #

Column Name Centralia-Chehalis Area

13. CENTRALIA-CHEHALIS AREA

3. (SD Province # _710

Chart #

Name of Stratigraphic Unit _g

6. Column # 13

k Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Member, Bed,
(C1rcle Appropriate Status) ormal) Informal
© _Paleogene

Eocene

Bartonian-Priabonian

System Series

Surface Subsurface or Both

Stage

Surface and subsurface

Bounding Units: Above |incoln Creek Formation Below _Northcraft Formatwn
80 %

Lithology: Dominant _ arkosic

andstone

Subordinant gapp

shale and_coal 0 ?.;

Thickness (Metric _ 1000-1250 m
Major Unconformities: - Check Appropriate Line -

tone  Discol

Apove: X
Within:
Below: X

nformable  Angular

Fossil Data:Narizian Foraminiferal Stage:

Zone is contained in this formation (Rau, 1981, Geological

cf. P. jenkinsi
Society of America Special Paper 184, p. 67-84.

Radiometric Data: None

Years M

Bulimina schencki-Plectofrondicularia

lethod

Source:

Economic Data: Sand for ceramics:

Potential petroleum reservoir: Coal

presently used for steam generated electricity

Other Data:

Original Reference: Snavely, P. D.,

Jr., Roberts, A. E., Hoover, L., and

Pease, M. H., 1951, Geology of the eastern part of the Centralia-Chehalis coal
district: U. S. Geological Survey Coal Investigation Map C-8 (2 sheets)

Most Significant Reference: Snavely, P

D., Jr., Brown, R. D.. Jr.,

Roberts, A. E., and Rau, W. W., 1958, ('Seollogy and coal resources of the

Centralia-Chehalis district, Washington: U.

S. Geological Survey Bulletin 1053

159 p., maps

Author(s) of Sheet Preparation: W. W. Rau

Date Prepared: 8-17-82

peference # 2. Location # 3. CSD Province # 710
Colunn Mame Centralia-Chehalis Area

Chart # . Column # 13

Name of Stratigraphic Unit McIntosh Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(formation) Member, Bed,
(Circle Appropriate Status)(ormad Informal

Age _paleagene Eocene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Northcraft Formation Below Crescent Formation
Lithology: Dominant iltstone and claystone 90 %
Subordinant 10 %
Thickness (Metric 1500+ -
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Narizian Foram Stage:

Uvigerina cf. U. yazooensis Zone and

Bulimina cf. acksonensis Zone are contained in this formation:
Rau, W. W., 1981, Geological Society of America Special Paper 184, p. 67-84.

Radiometric Data: None

Years M

ethod

Source:

Economic Data: Potential petroleum source rock; quarry rock from local

arkosic sandstone

Other Data:

Original Reference: Snavely, P. D., Jr., Rau, W. W., Hoover, L., and
Roberts, A. E., 1951, McIntosh Formation, Centralia-Chehalis coal district,
Washington: American Association of Petroleum Geologists Bulletin, v. 35,

no. 5, p. 1052-1061

Most Significant Reference:Spavely, P. D.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis
district, Washington, U. S. Geological Survey Bulletin 1053, 159 p., maps.

Author(s) of Sheet Preparation:

Date Prepared:

W. W. Rau
8-17-82

Jr., Brown, R. D., Jr., Roberts, A. R.,
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Reference # 2. Location # 3. CSD Province # 710
Column Mame __ Centralia-Chehalis Area

Chart # 6. Column # 13

Name of Stratigraphic Unit Northcraft Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupformation)Member, 8ed,
(C1rcle Appropriate Status) Gormal) Informal

Age Paleogene Eacene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both Syrface and subsurfa
Bounding Units: Above Fi i Below McIntosh Fonnation
Lithology: Dominant _ferromagnesium lava 90 %
Subordinant _hasaltic pyroclastics 10 %
Thickness {Metric 200-500 m )
HMajor Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: None

Radiometric Data: None Years Hethod
Source:

Economic Data: Road rock

Other Data:

Original Reference: Spavely, P. D., Jr., Roberts, A. E., Hoover, L., and
Pease, M. H., 1951, Geology of the Eastern part of the Centralia-Chehalis
coal district: U. S. Geological Survey Coal Investigations Map C-8 (2 sheets)

Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis
district, Washington: U. S. Geological Survey Bulletin 1053, 159 p., maps.

Author(s) of Sheet Preparation: W. W. Rau
Date Prepared: 8-17-82

Peference # 2. Location # 3. CSD Province # 710

Column Name _Centralia-Chehalis Area

Chart # 6. Column # 13
Name of Stratigraphic Unit Crescent Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation) Member, Bed,
(Circle Appropriate Status) Eormal) Informal

Age _Paleogene Eocene ? Thanetian-Lutetian

System Series Stage
Surface Subsurface or Both __ Surface and_subsurface

Bounding Units: Above McIntosh Fm Gelow  UnKnown

Lithology: Dominant basaltic volcanics 80°%

Subordinant _tuffaceous volcanic sediments )
Thickness (Metric 3000+ m
Hajor Unconformities: - Check Appropriate Line -
Hone  Disconformable  Angular
Above: X
Within:
Below: Unknown

Fossil Data: Benthic foraminifera: Upper Penutian Stage to upper Ulatisian Stage
or lower Narizian Stage: Rau, W. W., 1981, Geological Society of America
Special Paper 184, p. 67-84.

Radiometric Data: 49-54 million VYears Hethod _ K/Ar :
Source: Duncan, R. KA., in press, (1983) A captured istand C@in in the

Coast Range of Oregon and Washington: Journal of Geophysical Research
Economic Data:

Other Data:

Original Reference: Arnold, Ralph, 1906, Geologic reconnaissance of the coast

of the Olympic Peninsula, Washington: Geological Society of America Bulletin,
v. 17, p. 451-468.

Most Significant Reference: Snavely, P. D., Jr., Brown, R. D., Jr., Roberts, A. E.,
and Rau, W. W., 1958, Geology and coal resources of the Centralia-Chehalis
district, Washington: U. S. Geological Survey Bulletin 1053, 159 p. 13 pls., map

Author(s) of Sheet Preparation: W. W. Rau  Additions: J. M. Armentrout
Date Prepared: 8-17-82
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14. WESTERN OLYMPIC PENINSULA

A. COMPOSITE SECTION LOCATION

Reference #

Latitude

470 30’

Location #

N Longitude

1240 20 W

027 and
County or Counties 03] Grays Harbor County and Jefferson County

State. . . . . . . _46

Washington

Column Hame:

Western Olympic Peninsula

Chart flame: Cenozoic Stratigraphic Units - Western Oregon and Washington

General location Description: Cenozoic section composited from units cropping
out along the sea cliffs and stream valleys between Point Grenville and the
Hoh River, western Grays Harbor and Jefferson Counties, Washington.

Principal Reference:

Rau, W. W., 1975, Geologic map of the Destruction Island and Taholah
Washington Division of Geology and Earth
Resources Geologic Map GM-13.

quadrangles, Washington:

Rau, W. W., 1973, Geology of the Washington Coast between Point

Grenville and the Hoh River:

Earth Resources Bulletin 66, 58 p.

Biostratigraphic Review:

Washington Division of Geology and

Rau, W. W., 1981, Pacific Northwest Benthic foraminiferal biostratigraphic
Geological Society of America Special Paper 184,

framework, An Overview:
p. 67-84.

Column Author:

W. W. Rau, State of Washington

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # 710 1
Column Name Western Olympic Peninsula 4.
Chart # ] 6. Column # 14 5.
Name of Stratigraphic Unit rine and fluvial terrace deposits 7.
Stratigraphic Rank and Status: 8.
(Circle Appropriate Rank) Group ((Grmation) Member, Bed,
{Circle Appropriate Status) Formal {lnformal)
Age Quaternary _ Pleistocene 9.
System Series Stage
Surface Subsurface or Both Surface 10.
Bounding Units: Above alluvium Below Hoh and Quinault Fms. 11.
Lithology: Dominant and 70 % 12.
Subordinant _gravels 30 %
Thickness (Metric - )] 13.
Major Unconformities: - Check Appropriate Line - 14.
Hone  Disconformable  Angular

Above: x

Within: _

Below:
Fossil Data: None 15.
Radiometric Data: None Years Method 16.

Source:

Economic Data: Sand and gravel 17.
Other Data: Locally developed marine and fluvial terraces including some 18.
reworked glacial debris sourced by Olympic Mountain alpine glaciation.
Original Reference: Rau, W. W., 1973, Geology of the Washington Coast between 19.
Point Grenville and the Hoh River, Washington: Washington Division of Geology
and Earth Resources Bulletin 66, 58 p.
Most Significant Reference: Same 20.
Author(s) of Sheet Preparation: W, W. Rau Additions by J. M. Armentrout 21.
Date Prepared: 8-17-82 9-11-82 22.

-64-

Reference # 2. Location # 3. CSD Province # 710
Column Name _Western Olympic Peninsula
Chart # 6. Column # _ 14

Name of Stratigraphic Unit uinault Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Grgup (Formation)Member, Bed,

(Circle Appropriate Status) §ormaly Informal

Ade _Neggene Miocene-Pleistocene Messinian-Pleistocene
System Series Stage

Surface Subsurface or Both _ Surface and subsurface

Bounding Units: Above Quaternary deposits
Lithology: Dominant _ siltstones

Subordinant sandstone & conglomerate
Thickness (Metric
Major Unconformities:

40 %

0+ m _ _
~ Check Appropriate Line -

Mone  Disconformable  Angular
Above: X
Within: 0
Below: P X

Fossil Data: "Pliocene" benthic foraminifera (Rau, 1970);present correlation of
Quinault faunas includes late Miocene to Pleistocene: Rau, W. W., 1981,
Geological Society of America Special Paper 184, p. 67-84

Years Method

Radiometric Data: None

Source:

Economic Data: Potential hydrocarbon reservoir

Other Data:

Original Reference: Arnold, Ralph, 1906, Geologic reconnaissance of the coast
of the Olympic Peninsula, Washington: Geological Society of America Bulletin,
v. 17, p. 451-468.

Most Significant Reference: Rau, W. W., 1970, Foraminifera, stratigraphy and
paleoecology of the Quinault Formation, Washington: Washington Division of
Mines and Geology Bulletin 62, 34 p., 3 pls.

with additions by J. M. Anrentrout

Author(s) of Sheet Preparation: W. W. Rau
9-11-82

Date Prepared: 8-17-82

BeTow _Hoh rock assemblage
60 %
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14. WESTERN OLYMPIC PENINSULA

reference # 2. Location # 3.
column Name _Western Olympic Peninsula

Chart # 6. Column # _14
Name of Stratigraphic Unit Hoh rock assemblage
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Format mber, Bed, #rock assemblage

(Circle Appropriate Status) rorma’
Age Paleogene Eocene-Miocene Ypresian-Langhian

CSD Province # 710

System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Apove _ Quaternary and Quinault FmBelow _ Unknown

Lithology: Dominant interbedded sandstone and shale 75 %
Subordinant i le melange 25 %
Thickness (Metric 300

0+ m
- Check Appropriate Line -
None  Disconformable  Angular
X

Major Unconformities:

Above:
Within:
Below: Unknown_

Rau (1973) indicates most rocks contain middle Miocene forams but
Beds in the Pt. Grenville

Fossil Data:
some localities contain Focene (late Eocene) faunas.
volcanics contain Ulatisian foraminifera.

Hethod

Radiometric Data: Years

Source:

None

Economic Data: Potential petroleum source and reservoir rock

Other Data: Contains both coherent sedimentary sequences and melange packages.

For additional information and an alternative interpretation of Hoh rocks see:
Tabor, R. W., and Cady, W. M., 1978, Geologic map of the Olympic Penvqsu]a,
Washington: U. S. Geological Survey Miscellaneous Investigations Series Map 1-994,
1:125,000, with text.

Original Reference: Weaver, C. E., 1937, Tertiary stratigraphy of western
Washington and northwestern Oregon: University of Washington Publications in
Geology, v. 4, 266 p., 15 pls.

Most Significant Reference: Rau, W. W., 1973, Geology of the Washington Coast
between Point Grenville and the Hoh River, Washington: Washington Division of
Geology and Earth Resources Bulletin 66, 58 p.

Author(s) of Sheet Preparation: W. W. Rau additions by J. M. Armentrout

Date Prepared: 8-17-82 9-11-82

Peference # 2. Location # 3. C€SD Province # 710
Column Name Western OTympic Peninsula

Chart # 6. Column # 14

Name of Stratigraphic Unit i of foh rock assemblage

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation{ferber) Bed,

(Circle Appropriate Status) Formal (nformal)

Age paleogene-Neagene _Eocene-Miocene __  _ Bartonian-langhian
Systen Series Stage

Surface Subsurface or Both _ Syrface and subsur:

Bounding Units: Above Below Unknown
Lithology: Dominant _sandstane and shale 100%
Subordinant ©
Thickness (Metric 3000+ M )
Major Unconformities: - Check Appropriate Line -
tone  Disconformable  Angular
Abgve: X
Within:

Below: Unknown.

Fossil Data:Benthic Foraminifera studied by Rau (1973) indicate age of
Narizian through Relizian: Rau 1983, personal communication.

Radiometric Data: None Years Method

Source:

Economic Data: Tlocal source of oil and gas

Other Data: Rau includes these in his Hoh rock assemblage

Rau, W. W., 1973, Geology of the Washington Coast between

Original Reference:
Washington Division of Mines and Geology

Point Grenville and the Hoh River:
Bulletin 66, 58 p.

Most Significant Reference: Rau, W. W., 1980, Washington coastal geology between
the Hoh and Quillayute Rivers: Washington Division of Mines and Geology
Bulletin 72, 57 p.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 1-18-83
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Reference # 2. Location # 3. CSD Province # 710

Column Name Western Qlvmpic Peninsula
Chart # 6. Column # 14
tectonic melange rocks of Hoh rock assemblage

Name of Stratigraphic Unit
(Circle Appropriate Rank) Group Formation (flember) Bed,

Stratigraphic Rank and Status:

(Circle Appropriate Status) Formal {(nformal)
Age pal N _Eocene-Migcene Ypresian-Langhian

System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Quinault Formation Below __Unknown
Lithology: Dominant _melange 0%

Subordinant H

Thickness (Metric __ Unknown Y

- Check Appropriate Line -
Mone  Disconformable  Angular
X

Major Unconformities:
Above:
Within:
Below:

Unknown

Interbeds in Point Grenville volcanics contain Ulatisian forams;
Rau, 1983 personal communication

Fossil Data:
youngest faunas are Relizian:

Radiometric Data: Years Hethod

Source:

Economic Data:

Other Data: Melange includes volcanics and sedimentary rocks: Rau (1973)

refers these rocks to Hoh rock assemblage:

Original Reference: Rau, W. W., 1973, Geology of the Washington Coast between
Point Grenville and the Hoh River; Washington Division of Mines and Geology
Bulletin 66, 58 p.

Most Significant Reference: Rau, W. W., 1980, Washington Coastal geology between
the Hoh and Quillayute Rivers: Washington Division of Mines and Geology
Bulletin 72, 57 p.

J. M. Armentrout
1-18-83

Author(s) of Sheet Preparation:
Date Prepared:
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15. NORTHWEST OLYMPIC PENINSULA

A.  COMPOSITE SECTION LOCATION

Reference #

Latitude ggo ]5I

County or Counties _QQ9

Location #

Clallam County

Longitude

124° 30

State. . . . . . .
Column flame: Northwest Olympic
Chart Name:

General Location Description:

46 Washington

Peninsula

Cenozoic Stratigraphic Units - Western Oregon and Washington

Cenozoic section composited from units cropping

out in the proximity of Cape Flattery and Crescent Lake, Clallam County,
northwestern Olympic Peninsula, Washington.

Principal References:

Snavely, P. D.

Jr., Niem, A. R., and Pearl,

J. E., 1977, Twin River

Group (upper Eocene to lower Miocene) - defmed to include Hoko River,
Makah and Physt Formations, Clallam County, Washington in Changes in
U. S. Geological Survey Bulletin

Stratigraphic Nomenclature:
1457-A, p. A111-A120.

Brown, R. D., Jr., Gower, K. D., and Snavely, P. D., Jr., 1960,
Geology of the Port Angeles-Crescent Lake area, Clallam County,

Washington:
Map OM-203.

Biostratigraphy:

Updated from Rau, W. W.,

U. S. Geological Survey 011 and Gas Investigations

1964

Rau, W. W., 1981, Pacific Northwest Tertiary benthic foraminiferal

biostratigraphic framework, An overview:
America Special Paper 184,

Column Authors:

p. 67-84.

Geologr'cal Society of

P. D. Snavely, Jr., U. S. Geological Survey

D. L. lander, U. S. Geological Survey

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # 710
Column Name _ Northwest Olympic Peninsula
Chart # 6. Column # 15

Name of Stratigraphic Unit __yndifferentiated glacial and fTuvial deposits
Stratigraphic Rank and Status:

(Circle Apprepriate Rank) Grouportation)Member, Bed,
(Circle Appropriate Status) Formal Quformal

Agde _Quaternary Pleistocene
System Series Stage
Surface Subsurface or Both urface
Bounding Units: Above alluviun Below __older units
Lithology: Dominant T ong. sh mst %
Subordinant %

Thickness (Metric -

Major Unconformities: - Check Appropriate Line -

None Disconformable  Angular
Above: x
Within:
Below: X
fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Deposits of two, possibly three glaciations of alpine origin
and fluvial deposits.

Original Reference: Brown, R. D., Jr., Gower, K. D., and Snavely, P. D., Jr.
1960, Geology of the Port Angeles-Lake Crescent area, Clallam County,
Washington: U. S. Geological Survey 0il and Gas Investigations Map OM-203.

Most Significant Reference: Same

J. M. Armentrout
11-6-82

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3. CSD Province # 710
Column Mame __Northwest Olympic Peninsula
Chart # 6.
Name of Stratigraphic Unit Clallam Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Eormation)Member, Bed,
(Circle Appropriate Status)(Formal) Informal

Column # _ 15

Age ___Neogene Miocene Aquitanian-Burdigalian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above glacial tiT7 Below _Pysht FQrmat1nn
Lithology: Dominant sandstone
Subordinant __ conglomerate and siltstone ZU %
Thickness (Metric _0-800 m Y
Major Unconformities: - Check Appropriate Line -
None  Disconformable Angular

Above: X

Within: X

Below: X

Fossil Data: Abundant molluscan fauna suggests a late early Miocene age
(Pillarian Stage which is upper Vaqueros equivalent). A few forams suggest
Sauces1an Stage. A marine carnivore, cetacean bones and sharks teeth have
0 been found in the Clallam Formation: see Addicott (1976).
mnetmc Data: None Years Method
Source:

Economic Data:

Other Data: Contains much penecontemporaneous deformation.

Original Reference: Arnold, Ralph, 1906, Geological reconnaissance of the
coast of the Olympic Peninsula, Washington: Geological Society of America
Bulletin, v. 17, p. 451-468.

Most Significant Reference: Addicott, W. 0., 1976, Molluscan paleontology of the
early Miocene Clallam fFormation, northwestern Washington: U. S. Geological
Survey Professional Paper 976, 44 p., 9 pls.

Author(s) odeheet Preparation:

P. D. Snavely, Jr., and D. L. Lander
Date Prepare 8-17-81



©~; s

10.
12.

13.
14.

20.

21,
22.

©ONU B

©

10.
12.

13.
14,

21.
22.

15. NORTHWEST OLYMPIC PENINSULA

Reference # 2. Location # 3. CSD Province # 710
Column Mame Northwest Olympic Peninsula
Chart # 6. CoTumn # 15

Name of Stratigraphic Unit
Stratigraphic Rank and Status
(Circle Appropriate Rank) Formation Member, Bed,
(Circle Appropriate Status){Forma))

Twin River Group

Twin River Group

Informal . .
AgePaleogene-Neogene _ Eocene-Miocene Bartonian-Aquitanian
System Series Stage
Surface Subsurface or Both Surface

Bounding Units: Above Clallam Formation

BeTow yre Formation

Lithology: Dominant _ sandstone and siltstone %
Subordinant mydstone 20 %
Thickness {Metric -6500 m )]
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X

Within: X

Below: X
Fossil Data: See Hoko River, Makah and Pysht Formations
Radiometric Data: None Years Hethod

Source:

Economic Data: See Makah and Pysht Formations
Other Data: See Hoko River, Makah and Pysht Formations
Original Reference: Arnold, Ralph, and Hannibal, Harold, 1913, The marine
Tertiary stratigraphy of the north Pacific coast of American: Proceedings

of the American Philosophical Society, v. 52, p. 559-605.

Most Significant Reference: Brown, R. D., Jr., and Gower, H. D., 1958, Twin River
Formation (Redefinition), northern Olympic Peninsula, Washington: American
Association of Petroleum Geologists Bulletin, v. 42, no. 10, p. 2492-2512.

Author(s) of Sheet Preparation: P. D. SnaveTy, Jr., and D. L. Lander
Date Prepared: 8-17-

Reference # 2. Location # 3.

Column Name Northwest Olympic Peninsula

Chart # 6.

Name of Stratigraphic Unit __Makah Formnation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Grou Member, Bed,

(Circle Appropriate Status) ma] .

Age Paleggepe __ Eocene-0ligocene Bartonian-Chattian
System Series

Surface Subsurface or Both

Bounding Units: Above _Pysht Formation

Lithology: Dominant siltstone
Subordinant sandstone 30

Thickness (Metric __2500-2800 m )

Major Unconformities: - Check Appropriate Line -

CSD Province # 710

CoTumn 7 15

of Twin River Group

Stage
Surface

BeTow _Hoko River Fcrmatmn

el >4

MNone  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Foraminifera indicate late Eocene to Oligocene age (late Narizian
to Zemorrian) (Rau). Mollusks indicate a late Eocene Galvinian Stage or
“Lincoln Stage" (Addicott).

Radiometric Data: Years

Source:

None Hethod

Eccnomic Data: Potential reservoir rocks for petroleum.

Other Data: Comprises the middle member of the Twin River Group.
includes six mappable units, four turbidite sandstone packets; an olistostromal unit
of shallow-water submarine lands1ide marine sandstone and pebble conglomerate;

and a thin water-laid tuff bed. There is a local unconformity between the Makah

and Hoko Formations.

Original ReferenceSnavely, P. D., Jr., Niem, A. R., and Pearl, J. E., 1977, Twin
River Group (upper Eocene to lower Miocene) - defined to include the Hoko River,
Makah, and Pysht Formations, Clallam County, Washington, in Changes in Stratigraphic
nomenc’lature by the U. S. Geological Survey, 1977: U. S. “Geological Survey Bulletin
1457-A, p. A111-A120.

Most Signi ficant Reference: Snavely, P. D., Jr., Niem, A. R., MaclLeod, N. S.,
Pearl, J. E., and Rau, W. W., 1980, Makah Formation - a deep marginal basin
sedimentary sequence of late Eocene and Oligocene age in the northwestern Olympic
Peninsula, Washington: U. S. Geological Survey Professional Paper 1162-B, 28 p.

Author(s) of Sheet Preparation: P. D. Snavely and D. L. Lander
Date Prepared: 8-17-81

The Makah Formation
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Reference # 2. Location # 3. CSD Province # _710
Column Name Northwest Olympic Peninsula
Chart 6. Column # _15

Name of Stratigraphic Unit vaht Formation

Stratigraphic Rank and Status

(Circle Appropriate Rank) Group ormation) Member, Bed, of Twin River Group
(C1rc1e Appropriate Status) @ormal) Informal
Age Paleogene-Neogene _ Oligocene-Miocene Chattian-Aqui tanian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above ion Below Makah Formation
Lithology: Dominant muds tone K
Subordinant _conglomerate and sandstone 70 4
Thickness (Metric _ 1100-1400 m )

Major Unconformities: - Check Appropriate Line -

Mone  Disconformable  Angular
Above: X
Within: <
Below: x

Fossil Data: Forams indicate a Zemorrian Stage assignment; the mollusks collected

in the Pysht Formation are assigned to the Echinophoria apta Zone of Durham (1944)

and the Juanian Stage or late "Blakeley" Stage of Addicott, 1976, U. S. Geological

Survey Professwna] Paper 976, 44 p., 9

Radiometric Data None Years
Source:

pls
Hethod

Economic Data: Contains one four foot thick coal bed.

Other Data: Comprises the upper member of the Twin River Group. Channel deposits
of pebble and boulder conglomerate occur at the base, which contain blocks of
megafossils derived from an ancient Vancouver Island shelf.

Original Reference: Snavely, P. D., Jr., Niem, A. R., and Pearl, J. E., 1977,

Twin River Group (upper Eocene to lower Miocene) - defined to include "the Hoko
River, Makah, and Pysht Formations, Clallam County, Washington, in Changes in
Strangraphm Nomenclature by the U. S. Geological Survey, 1977:" U. S. Geological
Survey Bulletin 1457-A, p. A111-A120.

Most Significant Reference: Gower, H. D., 1960, Geology of the Pysht quadrangle,
Washington: U. S. Geological Survey Map GQ-129.

Author(s) of Sheet Preparation: P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # 2. Location # 3. CSD Province #710

Column MName ___ Northwest Olympic Peninsula

Column # _15
Jansen Creek Member

Chart #
Name of Stratigraphic Unit

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Gr. grmation embery Bed, of Makah Formation

(Circle Appropriate Status)(formal) Informal "
Age Paleogene Otigocene Rupelian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Makah Formation BeJow _ Makah Formation

Lithology: Dominant _ <iltstone and sandstone
) Subordinant _conglomerate and sandstone 10
Thickness (Metric )]

Major Unconformities:

aefag]

00_m
- Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: x
Below: X

Fossil Data: Scattered fossils in the allocthonous fine- to medium-grained
sandstone include mollusks, Bryozoans, and Teredo-bored carbonized wood
fragments. Zemorrian Foraminiferal Stage faunas occur in siltstone beds (Rau).

Radiometric Data: None Years Hethod

Source:

Economic Data:

Other Data: The uppermost member of the Makah Formation. It is an olistostromal
unit composed of large tabular and penecontemporaneously deformed strata of

shallow-water marine conglomerate and fossiliferous sandstone enclosed in deep-water

marine siltstone and sandstone.

Original Reference:Snavely, P. D., Jr., Niem, A. R., MacLeod, N. S., Pearl, J. E.
and Rau, W. W., Makah Formation - a deep marginal bas1n sequence 0f late Eocene
and Oligocene age in the northwestern Olympic Peninsula, Washington: U.
Geological Survey Professional Paper 1162-B, 28 p.

Most Significant Reference: Same

P. D. Snavely, Jr., and D. L. Lander
8-17-81

Author(s) of Sheet Preparation:
Date Prepared:
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15. NORTHWEST OLYMPIC PENINSULA

Reference # 2. Location # 3. CSD Province #

Column Name Northwest Olympic Peninsula
Chart #

Name of Stratigraphic Unit Third Beach Member

Stratigraphic Rank and Status:
(Circle Appropriate Rank) Gr grmation (Tember) Bed,
(Circle Appropriate Status)(formal) Informal
Age _Paleggene Eocene

System Series

Surface Subsurface or Both Surface
Bounding Units: Above _ Makah Formation

710

Column # __15

of Makah Formation

Priabonian
Stage

Below _Makah Formation
80

Lithology: Dominant _turbidite sandstone %
Subordinant _sjltstone 20 %
Thickness (Metric 43 m )
Major Unconformities: - Check Appropriate Line -
None Disconformable  Angular

Above: X

Within:

Below:

Fossil Data: Refugian Foraminiferal Stage faunas occur in siltstone beds (Rau).

Radiometric Data: Years Method

Source:

None

Economic Data-

Other Data: The upper turbidite sandstone member of the Makah Formation

Original Reference: Snavely, P. D., Jr., Niem, A. R., Macleod, N. S.,
Pearl, J. E., and Rau, W. W., 1980, Makah Formation - a deep margma'] basfn
sequence of late Eocene and Oligocene age in the northwestern Olympic Peninsula,
Washington: U. S. Geological Survey Professional Paper 1162-8, 28 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation:

P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # 2. Location # 3. CSD Province # _710
Column Name Northwest 0lympic Peninsula
Chart # 6. Column # 1§

Name of Stratigraphic Unit Carpenters Creek Tuff Member

Stratigraphic Rank and Status:
Etircle Appropriate Rank) Gro

matinn Bed, _of Makah Formation

Circle Appropriate Status)(formal) Informa
Age Paleogene Eocene Priabonian

System Series Stage
Surface Subsurface or Both Surface .
Bounding Units: Above Makah Formation BeTow __Makah Formation

Lithology: Dominant _ water-laid tuff 100%

Subordinant L}

Thickness (Metric im )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Anguiar
Above: X
Within: X
Below: X

Fossil Data: Refugian Foraminiferal Stage faunas occur in siltstone beds above
and below tuff units (Rau).

Radiometric Data: None Years Hethod

Source:

Economic Data:

Other Data: The only mappable tuff member in the Makah Formation.
throughout most of the Makah Formation.

A good marker bed

Original Reference: Snavely, P. D., Jr., Niem, A. R., MacLeod, N. S.,

Pearl, J. E., and Rau, W. W., 1980, Makah Formation - a deep marginal basin
sequence of late Eocene and Oligocene age in the northwestern Olympic Peninsula,
Washington: U. S. Geological Survey Professional Paper 1162-B, 28 p.

Most Significant Reference: Same

Auther(s) of Sheet Preparation:
Date Prepared:

P. D. Snavely, Jr., and D. L. Lander
8-17-81
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Reference # 2. Location # 3.

Column Name Northwest O1ympic Peninsula
Chart # 6. Column # __15

Name of Stratigraphic Unit _ Klachopis Point Member
Stratigraphic Rank and Status:
mation Bed, _of Makah Formation
‘ma

CSD Province # _ 710

(Circle Appropriate Rank) Group
(Circle Appropriate Status)(Formal) Infors

Age Paleagene Eocene Priabonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above i BeTow __Makah Formation
Lithology: Dominant turbidite sandstone
Subordinant _gjltstone 5%

Thickness (Metric 49-73 m }
Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular

X

—X
X

Fossil Data: Refugian Foraminiferal Stage faunas occurs in siltstone beds (Rau).

Radiometric Data: Years Method

Source:

None

Economic Data:

Other Data: The middle turbidite member of the Makah Formation. Consists of

40 or more amalgamated sandstone beds.

Original Reference: Snavely, P. D., Jr., Niem, A. R., Macleod. N. S., .
Pearl, J. E., and Rau, W. W., 1980, Makah Formation - a deep marginal basin sequence
of late Focene and Oligocene age in the northwestern 0lympic Peninsula,

Washington: U. S. Geological Survey Professional Paper 1162-8, 28 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation: P. D. Snavely, Jr., and D. L. Lander
Fh

Date Prepared: 8-17-81

Reference # 2. Location # 3. CSD Province # _7]0
Column Name Northwest Olympic Peninsula

Chart # Cotumn # 15

Name of Stratigraphic Unit _ Dtokoah Point Member

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fumation Bed, _of Makah Formation
‘ma

(Circle Appropriate Status)ormal) Infor .
Age _Paleogene Eocene Priabonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Makah Formation Below _Makah Formation
Lithology: Dominant turbidite sandstone 80 %
Subordinant _ciltstone 20 %

Thickness (Metric
Major Unconformities:

65 m
- Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Refugian Foraminiferal Stage faunas occur in siltstone units (Rau).

Radiometric Data: Years Hethod

Source:

None

€conomic Data:

Other Data: The second lowest member of turbidite sandstone in the Makah
Formation, approximately 165 m above the Baada Point Member

Original Reference:Snavely, P. D., Jr., Niem, A. R., Macleod, N. S.,

Pearl, J. E., and Rau, W. W., 1980, Makah Formation - a deep marginal basin
sequence of late Eocene and Oligocene age in the northwestern Olympic Peninsula,
Washington: U. S. Geological Survey Professional Paper 1162-8, 28 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation:

P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81
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15. NORTHWEST OLYMPIC PENINSULA

Reference # 2. Location # . 3. CSD Province # 710
Column Name " worthwest Ojympic Peninsula
Chart # 6. Column # 15

Name of Stratigraphic Unit Baada Point Member

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fomation Bed, _of Makah Formation
(Circle Appropriate Status)(ormal) Informa

Age _Paleogene Eocene Priabonian
System Series Stage
Surface Subsurface or Both Surface,
Bounding Units: Above Makah Formation BeTow Makah Formation
Lithology: Dominant turbidite sandstone f

Subordinant _siltstone
Thickness (Metric -120 m ]
Major Unconformities: - Check Appropriate Line -

None Disconformable  Anguiar
Above: X
Within: X
Below: M

Fossil Data: Refugian Foraminiferal Stage faumas occur in siltstone units (Rau).

Radiometric Data: Hethod

Source:

None Years

Economic Data:

Other Data: The stratigraphically lowest member of turbidite sandstone in the
Makah formation.

Original Reference: Snavely, P. D., Jr., Niem, A. R., Macteod, N. S.,

Pearl, J. E., and Rau, W. W., 1980, Makah Formation - a deep marginal basin
sequence of late Eocene and Oligocene age in the northwestern Olympic
Peninsula, Washington: U. S. Geological Survey Professional Paper 1162-B, 28 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation:

P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

Reference # Location # 3. CSD Province # 710
Column Mame

Northwest O’Iymgm Peninsula —
Chart # Column # _ 15— —

Name of Stratigraphic Unit Lyre Format\on
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupfformation)Member, Bed,
(Circle Appropriate Status)EormglD Informal

Age Paleogene Eocene Bartonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above __Hoko River Formation Below _ Aldwell Formation
Lithology: Dominant sandstone %
Subordinant _conglomerate 07
Thickness (Metric 0-1000 m
Major Unconformities: - Check Appropriate Line -
tore  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Datagparse fossils in the Lyre Formation. A few incomplete pelecypods.
Microfossils indicate middle to early late Eocene age; Lower Narizian at the
base of the formation (Rau).

Radiometric Data: Method
Source:

___None Years

Economic Data:

Other Data: Conglomerate clasts are derived from Vancouver Island.

1937, Tertiary stratigraphy of western
University of Washington Publications in

Original Reference: Weaver, C. E.,
Washington and northwestern Oregon:
Geology, v. 4, 266 p.

Most Significant Reference: Brown, R. 0., Jr., Snavely, P. D.,
1956, Lyre Formation (redefinition), Northern Olympic Peninsula, Washington:
American Association of Petroleum Geologists, v. 40, no.

Author(s) of Sheet Preparation: P. D. Snave]y, Jr., and D. L. Lander
Date Prepared: 8-17-81

Jr., and Gower, H. D.,
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Reference # 2. Location # 3. CSD Province # _ 710
Column Hame Northwest Olympic Peninsula
Chart # CoTumn # 15

Name of Stratigraphic Unit Hoko River Fonv}ation

Stratigraphic Rank and Status:
of Twin River Group

(Circle Appropriate Rank) 6roup{formation)HMember, Bed,
(C?rc'le Appropriate Status){formal) Informal
— Focepe

Age —Palengene Bartonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Makah Formation BeTow Lyre Formation
Lithology: Dominant siltstone o0
. Subordinant _ sandstone 40 %
Thickness (Metric 1600-2300 m )

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Concretions contain fossil crab, gastropods and fossil wood.
Forams and mollusks indicate a late Eocene age (late Narizian).

Radiometric Data:
Source:

None Years Method

Economic Data:

Other Data: Comprises the lower member of the Twin River Group

Original Reference: Snavely, P. D., Jr., Niem, A. R., and Pearl, J. E., 1977,
Twin River Group (upper Eocene to lower Miocene) - defined to include the Hoko
River, Makah and Pysht Formations, Clallam County, Washington, in Changes in
Stratigraphic nomenclature by the U. S. Geological Survey, 19777 U. S. Geological
Survsy_ Bulletin 1457-A, p. A111-A120.

Most Significant Reference: Same

Author(s) of Sheet Preparation: P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

CSD Province # 710

Reference # 2. Location # 3.
Column Name _ Northwest Olympic Peninsula

Chart # 6. Column # _15

Name of Stratigraphic Unit Aldwell Formation

Stratigraphic Rank and Statu

(Circle Appropriate Rank) Group ormation) Member, Bed,
(Circle Appropriate Status)Eormal) Informal

Age _Paleogene Eocene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _|yre Formation Below Crescent Formation
Lithology: Dominant siltstone 0 7%
Subordinant sandstone 30 2
Thickness (Metric 0-1000 m )]
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X

Within: X

Below:

Fossil Data: Forams indicate a middle Eocene age (lower Narizian) (Rau).

Radiometric Data: Years Nethod

Source:

None

Economic Data: Potential source beds for petroleum

Other Data:Interbedded contact with overlying Lyre sands. Contains a basalt
mudflow breccia unit in the medial part which is derived from the north.

Original Reference: Brown, R. D., Jr., Gower, H. D., and Snavely, P. D., Jr.,
1960, Geology of the Port Angeles-lLake Crescent area, Clallam County, Washington:
U. S. Geological Survey 0il1 and Gas Investigation Map OM-203.

Most Significant Reference: Same

Author(s) of Sheet Preparation: P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-
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Reference # 2. Location # 3. CSD Province # 710
Column Name Northwest Olympic Peninsula
Chart # 6. Column # _15

Name of Stratigraphic Unit Crescent_Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupormation)Hember, Bed,
(Circle Appropriate Status)(Eorpa]) Informal

Age Paleogene Eocene Thanetian-Ypres ian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _ AldwelT Formation BeTow
Lithology: Dominant piTlow basalt and breccia 90 %
Subordinant _marine tuffaceous sands and silt 0%
Thickness (Metric {minimum) to 3000 m )
Major Unconformities: - Check Appropriate Line -
None Disconformable Angular
Above: X
Withi

Below: Unknown

Fossil Data: Forams in interbeds indicate Penutian to UTatisian age (Rau). Middle
Eocene age fauna, equivalent to the Capay and Domengine Stages in California.Some may
be as young as Tejon and Meganos (Durham). Middle to possibly early Eocene
coccolith flora indicate abyssal depositional environment (Bukry) for the lower
part of the sequence, suggesting these are oceanic basalts.
Radiometric Data: None Years Hethod

Source:

Economic Data: Manganese and road rock

Other Data: The age and lithology correlates with the Metchosin Volcanics of
Vancouver Island and the Siletz River Volcanics of Oregon. Base of formation
cut out by thrust faults.

Original Reference: Arnold, Ralph, 1906, Geological reconnaissance of the coast
of the Olympic Peninsula, Washington: Geological Society of America Bulletin,

v. 17, p. 451-468.

Most Significant Reference: Brown, R. D., Jr., Gower, H. D., and Snavely, P. D., Jr.
1960, Geology of the Port Angeles-Lake Crescent Area, Clallam County,
Washington: U. S. Geological Survey 0il ‘and Gas Investigation Map OM-203

Author(s) of Sheet Preparation: P. D. Snavely, Jr., and D. L. Lander
Date Prepared: 8-17-81

-70-



O~

10.
12.

13.
14.

20.

21.
22.

16. NORTHEAST OLYMPIC PENINSULA

A, COMPOSITE SECTION LOCATION

Reference # Location #

Latitude 18° 0" N Longitude 122° 50 W
County or Counties (031 Jefferson

State. . . . . .. __46 Washington

Column Hame: Northeast Olympic Peninsula

Chart tHame: Cenozoic Stratigraphic Units - Western Oregon and Washington

General tLocation Description: Cenozoic section composited from units cropping

out along the shoreline of Discovery Bay, Marrowstone and Indian Islands, and

between Port Ludlow and Port Townsend, northeastern Olympic Peninsula, Jefferson

County, Washington.

Principal Reference:

Armentrout, J. M., and Berta,
sequence, northeastern Olympic Peninsula, Washington:
Journal for Foraminiferal Research, v. 7, no. 3, p. 216-233.

J. M. Ammentrout, Mobil 0i1 Corporation
V. S. Mallory, University of Washington
D. J. Easterbrook, Western Washington University

Column Authors:

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

A., 1977, Eocene-0ligocene Foraminiferal
Cushman Foundation

Location # 3. CSD Province # _710 1. Reference # 2. Location # 3. CSD Province # 710
Northeast Qlympic Peninsula 4. Column Name Northeast Qlympic Peninsula
6. Column # _ 16 5. Chart # 6. Column # 16

Name of Stratigraphic Unit fracer s 7. Name of Stratigraphic Unit Qlympia sediments
Stratigraphic Rank and Statm 8. Stratigraphic Rank and Status:
{Circle Appropriate Rank) GMember, Bed, (Circle Appropriate Rank) Group ormation Member, Bed, Wisconsin
(Circle Appropriate Statu;) Informal (C\rc]e Appropriate Status) Formal ([nformal)
Age _Quaternary Pleistocene Wisronsin 9. Age _Quaternary Pleistocene

System Series Stage System Series Stage

Surface and subsurface

Below _QJympia sediments
98 7%

Surface Subsurface or Both
Bounding Units: Above alluvium

Lithology: Dominant qlacial drift
Subordinant _lake silts 2%
Thickness: (Metric 1)

Major Unconformities: heck Appropriate Line -

None  Disconformable  Angular
Above: x
Within: X
Below: X

Fossil Data: Marine shells in Bellingham glaciomarine drift member. Wood occurs

in both silt and clay units and till units.

10,000~

Radiometric Data: 18,000 Years Nethod Radiocarbon

Source:

Economic Data: Sand and gravel

Fraser Drift includes: 1) Sumas Stade (youngest)
Everson Interstade

Vashon Stade

Evans Creek Stade (oldest)

Other Data:

~

3
4
Original Reference: Armstrong, J. E., Crandell, D. R., Easterbrook, D. J.,

Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern

British Columbia and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

1969, Pleistocene chronology of

Most Significant Reference: Easterbrook, D. J.,
Geological Society of

the Puget Lowland and San Juan Islands, Washington:
America Bulletin, v. 80, p. 2273-2286.

Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J. M Armentrout
Date Prepared: 2-21-83 -28-83

10.  Surface Subsurface or Both

Surface and ubsyrface

11. Bounding Units: Above Fraser prift

12. Lithology: Dominant

BeTow Possession drifg
75 %

silt
Subordinant peat and sand

5%

13. Thickness (Metric _ ¥
14. Major Unconformities: - Check Appropriate Line -
None Disconformable  Angular

Above: X

Within: X

Below: X
15. Fossil Data: Wood and shells

18,000- .
16. Radiometric Data: 28,000 Years Method Radiocarbon
Source:

17. Economic Data:
18. Other Data: Non-glacial deposits
19. Original Reference: Armstrong, J. E., Crandell, D. R., Easterbrook, D. J., and

Noble, J., 1965, Late Pleistocene stratigraphy
British Columbia and northwestern Washington:
Bulletin, v. 76, p. 321-330.

and chronology in southwestern
Geological Society of America

20. Most Significant Reference: Easterbrook, D. J., 1969, Pleistocene chronology of

the Puget Lowland and San Juan Islands, Washington:

America Bulletin, v. 80, p. 2273-2286.

21. Author(s) of Sheet Preparation:
22. Date Prepared:

-71-

Geological Society of

D. J. Easterbrook
2-21-83
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16. NORTHEAST OLYMPIC PENINSULA

Reference # 2. Location # 3.
Column Name Northeast Olympic Peninsula
Chart # 6.
Name of Stratigraphic Unit Pnssgsg1on prift
Stratigraphic Rank and Status

(Circle Appropriate Rank) Gr pormation) Member, Bed,
(Circle Appropriate Status)(Formal) Informal

CSD Province # 710

CoTumn # 16

Age Quaternary Pleistocene
System Series Stage

Surface Subsurface or Both
Bounding Units:

Surface and subsurface
Bel

Above _Olympia sediments eTow Whidhey Enmmﬁ%ﬂ

Lithology: Dominant drift
Subordinant ¢ilt T%
Thickness (Metric 3-60 m )]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: e
Below: T T

Fossil Data: Shells and wood in glaciomarine drift

35,000~

Radiometric Data: _80,000 Years Hethod Radiocarbon and Amino Acid

Source:

Economic Data:

Other Data: Type locality is at Possession Point, Whidbey Island, Washington

Original Reference: Easterbrook, D. J., Crandell, D. R., and Leopold, E. B.
1967, Pre-Olympia stratigraphy and chronology in the central Puget Low]and
Washington: Geological Society of America Bulletin, v. 78, p. 13-20.

1969, Pleistocene chronology of the
Geological Society of America

Most Significant Reference:Easterbrook, D. J.,
Puget Lowland and San Juan Islands, Washington:
Bulletin, v. 80, p. 2273-2286.

Author(s) of Sheet Preparation:

D. J. Easterbrook
Date Prepared: 2-21-83

Reference # 2. Location # 3. (SD Province # _ 710

Column Hame " Northeast Olympic Peninsula

Chart # 3

Name of Stratigraphic Umit Double Bluff Drift

Stratigraphic Rank and Status

(Circle Appropriate Rank) Group{Formation) Member, Bed,

(Circle Appropriate Status)@ormaly Informal

Age Quaternary Pleistocene
Systen Series

Surface Subsurface or Both Surface and subsurface

Sounding Units: Above _Whidbey Formation BeTow undifferentiated terrace

Lithology: Dominant glacial _drift 95 % deposits
Subordinant silt %

Thickness (Metric 3-35 11 T

Major Unconformities: - Check Appropriate Line -

Column # __16

Stage

None  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: Wood and shells
150,000~ . .
Radiometric Data: 250,000, Years Method Amino Acid

Source:

Economic Data:

Other Data:Section of both Double Bluff Drift and Whidbey Formation crops out at
sea cliffs between SE 1/4 NE 1/4 sec. 28 and the SE 1/4 NW 1/4 sec. 26, T. 26 N.,
R. 2 E., southwestern end of Whidbey Island, Washington.

Original Reference: Easterbrook, D. J., Crandell, D. R., and Leopold, E. B., 1967,
Pre-Olympia stratigraphy and chronology in the central Puget Lowland, Washington:
Geological Society of America Bulletin, v. 78, p. 13-20

1969, Pleistocene chronology of the
Geological Society of America

Most Significant Reference: Easterbrook, D. J.,
Puget Lowland and San Juan Islands,Washington:
Bulletin, v. 30, p. 2273-2286.

Author(s) of Sheet Preparation:D. J, Easterbrook with additions by J. M. Annentrout
Date Prepared: 2-21-83 2-28-
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Reference # 2. Location # 3. CSD Province # _710
Column Mame —__ Northeast 0lympic Peninsuia
Chart # 6. Column # _16

Name of Stratigraphic Unit Whidbey Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groyp(formation)Member, Bed,
(Circle Appropriate Status)(formal) Informal

Age (uaternary Pleistocene
System Series Stage
Surface Subsurface or Both surface and subsurface
Bounding Units: Above Possession Drift 8eTow Double Blu rift
Lithology: Dominant sand 0%
Subordinant _ silt 30 %
Thickness (Metric _ 3.g§ M

n
Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Mammuthus cf. M. (Parelephas) columbi skeletal fragments including
cheek teeth, fourth premolar, Hyoid bone, first cervical vertebra, and fragment
of ulna. Wood also occurs in silts.

K¢ 100,000 Method - Amino Acid

Radiometric Data: Years

Source:

Economic Data:

Other Data: Section of both Whidbey Formation and Double Bluff Drift is well
exposed in sea cliffs between SE 1/4 NE 1/4 sec. 28, and the SE 1/4 NW 1/4 sec. 26,
T. 26 N., R. 2E., southwestern end of Whidbey Island.

Original Reference: Easterbrook, D. J., Crandell, D. R., and Leopold, E. B., 1967,
Pre-Olympia stratigraphy and chronology in the central Puget Lowland, Washington:
Geological Society of America Bulletin, v. 78, p. 13-20.

1969, Pleistocene chronology of
Geological Society of

Most Significant Reference: Easterbrook, D. J.,
the Puget Lowland and San Juan Islands, Washington:
America Bulletin, v. 80, p. 2273-2286.

Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J. M. Armentrout
2-

Date Prepared: 2-21-83 28-83
Reference # 2, Location # . CSD Province # _ 710
Column Name Northeast Olympic Peninsula
Chart # . Column # 16
Name of Stratigraphic Unitundifferentiated terrace deposits
Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group Eormatiop Member, Bed,
(ch]P Appropriate Status) Formal (nformal)
Age Quaternary Pleistocene

System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above Double Bluff Drift BeTowMarrowstone Shale
Lithology: Dominant sands 80

Subordinant gravels 20 %

Thickness (Metric 0-40 m T

Major Unconformities: - Check Appropriate Line -

None Disconformable  Angular
Above: b3
Within:
Below: X

Fossil Data: None

Radiometric Data: None Years Method

Source:

Economic Data: sand and gravel

Other Data: Various units sourced by alpine glaciation, marine terrace
development and river and stream terrace building.

Original Reference:

Most Significant Reference: Brown, R. D., Jr., Gower, H. D., and Snavely, P. D., Jr.
1960, Geology of the Port Angeles-Lake Crescent Area, Clallam County, Washington:
U. S. Geological Survey 011 and Gas Inv. Map. OM-203

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 8-12-82
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16. NORTHEAST OLYMPIC PENINSULA

CSD Province # _ 710
16

Reference # . Location # 3.
Column Name " Northeast 01mg1c Peninsula

Chart # 6.
Name of Stratigraphic Unit
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group ormation) Member,
(Circle Appropriate Status)(formal) Informal

CoTumn #

Marrawstone Shale

Bed,

Age Paleogene Eocene Priabonian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above Double Bluff Drift
Lithology: Dominant iltstone
Subordinant gandstone
Thickness (Metric 60-140_m ¥
Major Unconformities: - Check Appropriate Line -
None  Disconformable

BeTowQuimper Sandstone
80 %

20 %

Angular
Above: X

Within: X

Below: X
Refugian Stage; Mollusca =

Molopophorus
Armentrout and Berta 19;7

Method

Fossil Data: Foraminifera =
stephensoni Zone =Galvinian Stage:

Radiometric Data: None Years

Source:

Economic Data:  None

Other Data: Probably deposited as uppermost slope-outer shelf sequence:
conformable upon and gradational with the Quimper Sandstone.

Original Reference: Durham, J. W., 1944, Megafossil zones of the 0ligocene of
northwestern Washington:University of California, Publications n Geological
Sciences, v. 27, no. 5, p. 181-212

Most Significant Reference:Armentrout, John M., and Berta, Annalisa, 1977,
Eocene-0ligocene Foraminiferal Sequence from the Quimper Peninsula, Northeast
Olympic Peninsula, Washington: Journal of Foraminiferal Research, v. 7, no. 3,
p. 215-233, 1 plate.

Author(s) of Sheet Preparation:J. M Armentrout
Date Prepared: 8-12-82

Reference # 2. Location # 3.
Column Name Northeast Olympic Peninsula
Chart # 6.
Name of Stratigraphic Unit Lyre Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (Formation) Member, Bed,
(Circle Appropriate Status) €ormaly Informal

CSD Province # 710

Cotumn # _T6

Age _Paleogene __ Eocene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above imper Sandstone Below Crescent Formatmn
Lithology: Dominant _ conglomerate
Subordinant sandstone 10 %
Thickness (Metric 25-175 m )]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Anguiar

Above: X

Withi

Below: X

Fossil Data: Mollusca = Acila decisa assigned to “Tejon" Stage; Foraminifera
of Townsend Shale Member assigned to Narizian Stage: Anmentrout and
Berta (1977)

Radiometric Data: None Years

Source:

Hethod

Economic Data: None

Other Data: Probable source of clasts is Vancouver Islard to the north: probably
deposited as part of subsea fan: see Ansfield, V. J., 1972, The stratigraphy and
sedimentology of the Lyre Formation, Northwest Olympic Peninsula; unpublished
PhD thesis, University of Washington, 131 p.

Original Reference: Weaver, C. E., 1937, Tertiary stratigraphy of western
Washington and northwestern Oregon: University of Washington PubIrcations in
Geological Sciences, v. 4, no. 1, 266 p.

Most Significant Reference:Armentrout, John M., and Berta, Annalisa, 1977,
Eocene-01igocene Foraminiferal Sequence from the Quimper Peninsula, Northeast

0lympic Peninsula, Washington: Journal of Foraminiferal Research, v. 7, no. 3,
p. 215-233, 1 plate.

Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 8-12-82
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Reference # 2. Location # 3. CSD Province #

710

Column Name Northeast Qlympic Peninsula
Chart # 6.
Name of Stratigraphic Unit g imper Sandstone

CoTumn # _16

Stratigraphic Rank and Status

(Circle Appropriate Rank) Group (Cormation) Member, Bed,
(Circle Appropriate Status)(@ormal) Informal
_Paleogene

Age Eocene Priabonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _Marrowstone Shale Below Lyre Fm. or §5. Scow Bay
Lithology: Dominant stone 90 %

Subordina"t siltstone — U

Thickness (Metric 80-300 m )]
Major Unconformities: - Check ppruprlate Line -

Mone  Disconformable  Angular
Above: X
Within: X
Below: I3

Fossil Data:
Zone =

Foraminifera = Refugian Stage; Mollusca

Stage; lower Galvinian:

Radiometric Data: Years Method

Source:

None

Economic Data:  None

Other Data: Deposited in upper fan system - stacked channel sands.

Original Reference: Durham, J. W., 1944, Megafossil zones of the Oligocene of
northwestern Washington: University of California Publications in Geological
Sciences, v. 27, no. 5, p. 181-212

Most Significant Reference: Armentrout, John M., and Berta, Annalisa, 1977,
Eocene-011igocene Foraminiferal Sequence from the Quimper Peninsula, Northeast
Olympic Peninsula, Washington: Journal of Foraminiferal Research, v. 7, no.
p. 215-233, 1 plate.

Author(s) of Sheet Preparation: J. M. Armentrout

= Molopophorus stephensoni
Armentrout and Berta (1977

3,

Date Prepared: 8-12-82

Reference # 2. Location # 3. CSD Province # 710
Column Mame Northeast Olympic Peninsula

Chart # 6. Column # _16

Name of Stratigraphic Unit _Townsend Shale Member of Lyre Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Fomation Bed,
(Circle Appropriate Status)(Formal) Informa

Age Paleogene Eocene Lutetian-Bartonian

System Series Stage

Surface Subsurface or Both Surface

Bounding Units: Above Quimper Sandstone

Lithology: Dominant sil{stone-fine sandstone
Subordinant claystoné 10 %
Thickness (Metric 30 m ¥
Major Unconformities: - Check Appropriate Line -
None Disconformable  Angular
b3
X

Fossil DataForaminifera of Narizian Stage; Mollusca of "Tejon" Stage:
Armentrout and Berta (1977).

Radiometric Data: Years Hethod

Source:

None

Economic Data:  None

Below Within Lyre Formation
90 %

Other Data:Originally defined as formation - included as member of Lyre Formation
by Allison, R. C., 1959, Geology and Eocene megafaunal paleontology of the Quimper

Peninsula Area, Washington: unpub. M.S. thesis, University of Washington,

121 p.
Original Reference:

northwestern Washington:
Sciences, v. 27, no. 5, p.

University of California Publications in Geological
181-212.

Most Significant Reference: Armentrout, John M., and Berta, Annalisa, 1977,
Eocene-011igocene Foraminiferal Sequence from the Quimper Peninsula, Northeast
Olympic Peninsula, Washington: Journal of Foraminiferal Research, v. 7, no.
p. 215-233, 1 plate.

Author(s) of Sheet Preparation:
Date Prepared:

J. M. Armentrout
8-12-82

Durham, J. W., 1944, Megafossil zones of the Oligocene of

3.
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16. NORTHEAST OLYMPIC PENINSULA

Reference # 2. Location # 3. CSD Province # 710
Column Name Northeast 0lympic Peninsula
Chart # 6. Column # __16

Name of Stratigraphic Unit sandstone of Scow Bay

Stratigraphic Rank and Status:

(Circle Appropriate Rank) GroupEgormation)Member, Bed,
(Circle Appropriate Status) Formal (nformal))
Age _paleogene Eocene Ypresian-Bartonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Quimper Sandstone Below Unknown-bmbams Crescent
Lithology: Dominant andstone
Subordinant _shale 107
Thickness (Metric - )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above : X

Within:
Below: Unknown

Fossil Data: Foraminifera assigned to late Ulatisian-early Narizian Stage by
Armentrout and Berta (1977): Nannofossils assigned to NP Zones 14, 15 and 16
of Martini's Zonation (1970) by Worsley and Crecelins (1972)

None Years Hethod
Basaltic dikes cut formation - could be dated

Radiometric Data:
Source:

Economic Data: None

Other Data:
sequence.

Deposited as part of subsea fan system - Tower to middle fan
"Unnamed Eocene Unit" of Armentrout and Berta, 1977.

Original Reference: Allison, R. C., 1959, Geology and Eocene megafaunal
paleontology of the Quimper Peninsula area, Washington: unpub. M.S. thesis,
University of Washington, 121 p.

Most Significant Reference: Armentrout, John M., and Berta, Annalisa, 1977,
Eocene-0Tligocene Foraminiferal Sequence from the Quimper Peninsula, Northeast
Olympic Peninsula, Washington: Journal of Foraminiferal Research, v. 7, no. 3,
p. 215-233, 1 plate.

Author(s) of Sheet Preparation: J. M. Annentrout
Date Prepared: 8-12-82

Reference # 2. location # 3. CSD Province # 710
Column Name — Northeast Olympic Peninsula
Chart # 6. Column # _16

Name of Stratigraphic Unit Crescent Formation

Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group {Formation) Member, Bed,
(Circle Appropriate Status) (formal) Infarmal

Age paleogene Eocene Thanetian-Lutetian
System Series Stage
Surface Subsurface or Both _ syrface
Bounding Units: Above jyre or Quimper Formations Below Unknown
Lithology: Dominant basalt
Subordinant _sandstone 20%
Thickness (Metric __ 230-1000+ m )

Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within:
Below: Unknown

Fossil Data: None locally - correlated to more western outcrops of Crescent
Formation where foraminifera are assigned to Penutian-Ulatisian Age: .

Rau, W. W., 1964, Foraminifera from the northern Olympic Peninsula, Washington:
U.S. Geological Survey Professional Paper 374-G, 33 p., 7 pls.

Radiometric Data: None Years Method .

Source:

Economic Data: Used as road-rock from Mats-Mats quarry

Other Data:

Geologic: reconnaissance of the coast of the

Original Reference: Arnold, R., 1906, it
s

Olympic Peninsula, Washington: Geological Society of America Bulletin, v.
p. 451-468.

Most Significant Reference:Cady, W. M., 1975, Tectonic setting of the Tertiary
volcanic rocks of the Olympic Peninsula, Washington: U. S. Geological Survey
Journal of Research, v. 3, p. 575-582.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 8-12-82
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Location # 3.
Northeast Olympic Peninsula

Reference # 2.
Column Name
Chart #

Name of Stratigraphic Unit _sandstone of Maynard
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{fgrmation Member, Bed,
(Circle Appropriate Status) Formal (lnforma])
Age Paleogene  __ Eocene Ypresian-Lutetian

CSD Province # _710
Column # _16

System Series Stage
Surface Subsurface or Both Surface.
Bounding Units: Above Probably Lyre Formation or_Scow Bay Below Crescent Formation
Lithology: Dominant andstone 907
) Subordinant _conglomerate 5%
Thickness (Metric 250 m
Major Unconformities: - Check Appropriate Line -
None Disconformable Angular

Above: X

Within:

Below: X

Fossil Data: Tellina soledadensis, Pyramidella etherin?tom', Nitidavenus conradi,
Eohemi thyris alex] suggest correlaton with Penutian-Ulatisian Stage strata:
V.S. Mallory, written communication, August 1982

Radiometric Data:
Source:

None Years Hethod

Economic Data: None

Other Data:Basaltic sandstones probably derived from Crescent Formation volcanics.
Isolated outcrops of lithic sandstone mapped as Maynard may actually be sandstone
of Scow Bay or Quimper Sandstone.

Original Reference:Thoms, R. E., 1959, The geology and Eocene biostratigraphy
of the southern Quimper Peninsula area, Washington: unpub. M.S. thesis,
University of Washington, 102 p.

Most Significant Reference: Allison, R. C., 1959, Geology and Eocene megafaunal
paleontology of the Quimper Peninsula Area, Washington: unpub. M.S. thesis
University of Washington, 121 p.

J. M. Armentrout
8-12-82

Author(s) of Sheet Preparation:
Date Prepared:
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17. BREMERTON AREA

A. COMPOSITE SECTION LOCATION

Reference #

Location #

N Longitude

1220 45

Kitsap County

. o '
Latitude 47 30
County or Counties 035
State. . . . . .. __46

Washington

Column Mape: Bremerton Area
Chart Hame:

General location Descri
out along the shoreline o

ton:

Cenozoic Stratigraphic Units - Western Oregon and Washington

Cenozoic section composited from units cropping

Blakeley Harbor, Kitsap County, Washington.

Principal Reference (with Biostratigraphy):

Waterman Point, Orchard Point, Restoration Point and

Fulmer, C. V., 1975, Stratigraphy and paleontology of the type Blakeley
and Blakeley Harbor Formations, in Weaver, D. W., Hornaday, G. R d
Tipton, A., eds., Paleogene Symposium:
Long Beach, California, April 1975, p. 210-271, 10 pls.

Column Authors:

., an
Pacific Sections AAPG-SEPI;I-SEG,

W. W. Rau, State of Washington
J.

M. Armentrout, Mobil 0i1 Corporation
D. J. Easterbrook, Western Washington University

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # 705
CoTumn Mame Bremerton Area
Chart # 6. Column # 17

Name of Stratigraphic Unit __ Fracer Drift.

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group formation) Member, ‘Bed,
(Circle Appropriate Status)(Formal) Informal

Age Quaternary Pleistocene Wisconsin
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above _alTuvium Below _Olympia sediments
Lithology: Dominant glacial arift T
Subordinant Jake silts %
Thickness (Metric 3-70m )]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Marine shells in Bellingham glaciomarine drift member. Wood occurs

in both silt and clay units and till units.

10,000~ .
Radiometric Data: 18,000 Years Method Radiocarbon

Source:

Economic Data: Sand and gravel

Fraser Drift includes:

Other Data: 1) Samas Stade (youngest)
2)

Everson Interstade
3) Vashon Stade
4) Evans Creek Stade (oldest)

Original Reference: Armmstrong, J. E., Crandell, D. R., Easterbrook, D. J.,
Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern
British Columbia and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

Most Significant Reference:Easterbrook, D. J., 1969, Pleistocene chronology of
the Puget Lowland and San Juan Islands, Washington: Geological Society of
America Bulletin, v. 80, p. 2273-2286.

Author(s) of Sheet Preparation:
Date Prepared: 2-21-83

A k with additions by J. M. Armentrout
D. J. Easterbrook with additi e

® e B

10,
12.

13.
14.

20.

21.
22.
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Reference # 2. Location # 3. CSD Province # 705
Column MName Bremerton Area
Chart # 6.  Column # 17

Name of Stratigraphic Unit Qlympia sediments

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(formatigmtember, Bed
(Circle Appropriate Status) FormaT {Informal) ’ :

Age Yisconsin

Stage

Pleistocene
Series

System
Surface Subsurface or Both

Surface and subsurface
r Drift

Bounding Units: Above Below _Possession Drift
Lithology: Dom’nant silt 75%
Subordinant _peat and sand 257

Thickness (Metric
Major Unconformities:

3-20 m
- Check Appropriate Line -

tone  Disconformable  Angular
Above: X
Within:
Below: X
Fossil Data: Wood and shells
18,000~ :
Radiometric Data: 28,000 Years Method Radiocarbon

Source:

Economic Data:

Other Data: Non-glacial deposits

Original Reference: Armmstrong, J. E., Crandell, D. R., Easterbrook, D. J., and
Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern
British Columbia and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

Most Significant Reference: Easterbrook, D. J., 1969, Pleistocene chronology of
the Puget Lowland and San Juan Islands, Washington: Geological Society of
America Bulletin, v. 80, p. 2273-2286.

Author(s) of Sheet Preparation: D. J. Easterbrook
Date Prepared: 2-21-83
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17. BREMERTON

Reference # 2.
Column Name Bremerton Area
Chart # 6.
Name of Stratigraphic Unit _possession Drift
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groyp €ormatiod) Member, Bed,
(Circle Appropriate Status) €ormal) Informal

Location # 3. CSD Province # _705

CoTumn # _17

Age _Quaternary. Pleistocene
System Series Stage
Surface Subsurface or Both Surface_and subsurface
Bounding Units: Above Olympia_sediments BeTow _Whidbey Formation
Lithology: Dominant drift H
Subordinant silt 1%
Thickness (Metric _3-60 m )]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above:

Within:

Below: X

Fossil Data: Shells and wood in glaciomarine drift

35,000~

Radiometric Data: 80,000 Years

Source:

Method Radiocarbon and Am'ino_Acid

Economic Data:

Other Data: Type locality is at Possession Point, Whidbey Island, Washington

Original Reference: Easterbrook, D. J., Crandell, D. R., and Leopold, E. B., 1967,
Pre-Olympia stratigraphy and chronology in the central Puget Lowland, Washington:
Geological Society of America Bulletin, v. 78, p. 13-20

Most Significant Reference: Easterbrook, D. J.,
Puget Lowland and San Juan Islands, Washington:
Bulletin, v. 80, p. 2273-2286.

1969, Pleistocene chronology of the
Geological Society of America

Author(s) of Sheet Preparation: D. J. Easterbrook

Date Prepared: 2-21-83

Reference # 2. Location # 3. CSD pProvince # _705
Column MName Bremerton Area

Chart # Column # 17

6.
Name of Stratigraphic Unit Double Bluff Drift
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group formation) Member, Bed,
(C!rcle Appropriate Status) Eormal Informal
Age Quaternary  _ Pleistocene

System
Surface Subsurface or Both __ Surface and subsurface

Bounding Units: Above Whidbey Formation
Lithology: Dominant glacial drift
Subordinant __ silt 5%

Thickness (Metric 3- 3:5m )
Major Unconformities: - Check Appropriate Line -

Series Stage

BeTow undifferentiated térrace
g5y  deposits

None  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: Wood and shells
150,000~ .
Radiometric Data: 250,000 Years Hethod Amino Acid

Source:

Economic Data:

Other Data: Section of both Double Bluff Drift and Whidbey Formmation crops out
at sea cliffs between SE 1/4 NE 1/4 sec. 28 and the SE 1/4 NW 1/4 sec. 26,
T. 26 N., R. 2E., southwestern end of Whidbey Island, Washington.

Original Reference: Easterbrook, D. J., Crandell, D. R., and Leopold, E. B., 1967,
Pre-Olympia stratigraphy and chronology in the central Puget Lowland, Washington:
Geological Society of America Bulletin, v. 78, p. 13-20.

Most Significant Reference: Easterbrook, D. J., 1969, Pleistocene chronology of
the Puget Lowland and San Juan Islands, Washington: Geological Society of
America Bulletin, v. 80, p. 2273-2286.

Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J. M. Armentrout
Date Prepared: 2-21-83 2-28-83
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Reference # 2.

Column Name _Bremerton Area

Chart # 6. Column # _17

Name of Stratigraphic Unit Whidbey Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groyup Formation) Member. Bed,

(C1rc1e Appropriate Status) Formal) Informal

Age Quaternary Pleistocene
System Series

Surface Subsurface or Both

Location # 3. CSD Province # 705

Stage
Surface and subsurface

Bounding Units: Above as. Below Double B1uff Drift
Lithology: Dominant _sand

Subordinant gilt 0%
Thickness (Metric - )

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Mammuthus cf. M. ( arelephas) columbi skeletal fragments including
cheek teeth, fourth premo'lar, Hyoid bone, First cervical vertebra, and fragment
of ulna. Wood also occurs in silts.

£%100,000

Radiometric Data: Amino Acid

Source:

Years Method

Economic Data:

Other Data: Section of both Whidbey Formation and Double Bluff Drift is well
exposed in sea cliffs between SE 1/4 NE 1/4 sec. 28, and the SE 1/4 NW 1/4 sec. 26,
T. 26 N., R. 2 E., southwestern end of Whidbey Island.

Original Reference: Easterbrook, D. J. Crandel] D. R., and Leopold, E. B., 1967,
Pre-Olympia stratigraphy and chruno'logy in the Central Puget Lowland, Nash‘lngton
Geological Society of America Bulletin, v. 78, p. 13-20

1969, Pleistocene chronology of the
Geological Society of America

Most Significant Reference: Easterbrook, D. J.,
Puget Lowland and San Juan Islands, Washington:
Bulletin, v. 80, p. 2273-2286.

Author(s) of Sheet Preparation:

D. J. Easterbrook with additions by J. M. Annentrout
Date Prepared: 2-21-83

2-28-83

Reference # 2. Location # 3. CSD Province # 705
Column Name Bremerton Area
Chart # 6. Column 7 _17

Name of Stratigraphic Unit iff
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group grmation) Member, Bed,
(erc'le Appropriate Status) Formal (nformal
Age Quaternary Pleistocene

System Series

Surface Subsurface or Both Surface
Above ynidhey Formation

iated terrace deposits

Stage

Bounding Units: Below older units
Lithology: Dominant sands %
Subordinant gravels 30 %

Thickness {Metric 0-40 E ]
Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above : X
Within:
Below: X

Fossil Data: None

Radiometric Data: None Years Method

Source:

Economic Data: Sand and gravel

Other Data: Shown as Quaternary on most maps: includes "Older Glacial Drift"
of Geologic Map of Washington: Huntting, M. P., and others, 1961.

Original Reference: Bennett, W.A.G.,
compilers, 1961, Geologic map of Nashmgton
Geology, scale 1:500,000.

Livingston, V. E., Jr., and Moen, W. S.,
Nashmgton Division of Mines and

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Anmentrout
Date Prepared: 9-30-82
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17. BREMERTON AREA

Reference # 2. Location # 3. CSD Province # _705 1. Reference # 2. Location # 3. CSD Province # 705
Column Name Bremerton Area 4. Column Name _Rremerton Area
Chart # i ] i . _ 6. Column # _17 5. Chart # 6. Column # __17
Name of Stratigraphic Unit _plakeley Formation of Weaver, 1937 7. MName of Stratigraphic Unit _ Blakeley Harbor Formation
Stratigraphic Rank and Status 8. Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group Formatiop) Member, Bed, (Circle Appropriate Rank) Group formation)Member, Bed,
{Circle Appropriate Status)Eormaly Informal (Circle Appropriate Status) €ormal Informal
Age Paleogene/Neogene Eocene-Miocene Priabonian-Burdigalian 9. Age _Neogene Miocene Aqui tanian-Burdigalian
System Series Stage System Series Stage
Surface Subsurface or Both Surface 10. Surface Subsurface or Both Surface
Bounding Units: Above _alluvium and glacial deposits  Telow Eocerie voTcanic vocks 11. Bounding Units: Above _Pleistocene units BeTow Blakeley Formafmn — -
Lithology: Dominant conglomerate 60 % 12. Lithology: Dominant conglomerate With ss matrix
Subordinant _sandstone and siitstone LI Subordmant carEonaceous siltstone, mudst. and coa 5 “L
Thickness (Metric 2550 m 3 13.  Thickness (Metric
Major Unconformities: - Check Appropriate Line - 14. Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular Mone  Disconformable  Angular
X Above: x
Within:
X Below: X
Fossil Data: Refugian-Zemorrian Foraminifera in lower half (see Fulmer, 1975): 15. Fossil Data: Non-marine: age by regional correlation and superposition:
Type section for "Blakeley Stage” of Weaver and others, 1944, Correlation Aof Marine see Fulmer, 1975,
Cenozoic Formations of western North America: Geological Society of America
Bulletin, v. 55, p. 569-598
Radiometric Data: None Years Method 16. Radiometric Data: None Years Hethod
Source: Source:
Economic Data: 17.  Economic Data
Other Data: Included rocks now assigned to the Blakeley Formation of Fulmer (1975) i8. Other Data:
and Blakeley Harbor Formation of Fulmer (1975).
Original Reference Weaver, C. E., 1912, A preliminary report on the Tertiary 19. Original Reference: Fulmer, C. V., 1975, Stratigraphy and paleontology of the type
paleontology of Western Washington: Bulletin of Washington Geologic Survey, Blakeley and Blakeley Harbor Formations, in Weaver, D. W., Hornaday, G. R., and
No. 15, p. 1-18, 15 pls. Tipton, A., eds., Paleogene Symposium: Pacific Sections AAPG SEPM-SEG,
Long Beach, California, April 1975, p. 210-271, 10 pls.
Most Significant Reference: Fulmer, C. V., 1975, Stratigraphy and paleontology of the 20. Most Significant Reference: Same
type Blakeley and Blakeley Harbor Formations, in Weaver, D. W., Hornaday, G. R., and
Tipton, A., eds., Paleogene Symposium: Pacific Sections AAPG-SEPM-SEG, Long
Beach, California, April 1975, p. 210-271, 10 pls.
Author(s) of Sheet Preparation: J. M. Armentrout 21. Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-30-82 22. Date Prepared:
Peference # 2. Location # 3. CSD Province # _ 705 1. PReference # 2. location # 3. CSD Province # 705
Column Name —_Bremerton Area 4. Column Name Bremerton Area
Chart # 6. Column # 17 G, Chart # 6. Column #
Name of Stratigraphic Unit Blakeley Formation of Fulmer, 1975 7. Name of Stratigraphic Unit _ Restoration Point Member of B'lakeley Formation
Stratigraphic Rank and Status: 8. Stratigraphic Rank and StatWs:
(Circle Appropriate Rank) Group Member, Bed, (Circle Appropriate Rank) Group Formation(femben, Bed,
(Circle Appropriate Status)@ormaly Informal j . (Circle Appropriate Status)@ormal) Informal
Age pajeogene _ Eocene-0ligocene Priabonian-Chattian 9. Age Paleogene ®ligocene Chattian
System Series Stage System Series Stage
Surface Subsurface or Both Surface 10. Surfacc Subsurface or Both Surface
Bounding Units: Above Blakeley Harbor Formation Below Eocene volcanic_rocks 11. Bounding Units: Above Blakeley Harbor Formation Below _Orchard Point Member
Lithology: Domipant andstone and siltstone 0 12. Lithology: Dominant _ basaltic_sandstone ___ 50
Subordinant mera Subordinant _tuffaceous shale 50 %
Thickness (Metric _ 1560 m ] ) 13. Thickness (Hetric 560 m ]
Major Unconformities: - Check Appropriate Line - 14. Major Unconformities: - Check Appropriaté Line -
None  Disconformable  Angular Mone  Disconformable  Angular
Apave: x Above: X
Within: X Within:
Below: X Below: X
Fossil Data: Refugian-Zemorrian Foraminiferal Stages - See Fulmer (1975) 15. Fossil Data: Zemorrian Foraminiferal Stage (see Fulmer, 1975)
Radiometric Data: None Years Method 16.  Radiemetric Data: None, Years Hethod
Source: Seurce:
fconomic Data: 17. Economic Data:
Other 9ata: 18.  Other Data:
Original Reference: Fulmer, C. V., 1975, Stratigraphy and palcontology of the 19. #riginal Reference: Fulwer, C. V., 1975, Stratigraphy and paleontology of the
type Blakeley and Blakeley Harbor Formations, in Weaver, D. W., Hornaday, G. R., type Blakeley and Blakeley Harbor Formations, in Weaver, 0. W., Hornaday, G. R.,
and Tipton, A., eds., Paleogene Symposium: Pacific Sections AAPG-SEPM-SEG, and Tipton, A., eds., Paleogene Symposium: Pacific Sections AAPG-SEPM-SEG,
Long Beach, California, April 1975, p. 210-271, 10 pls. Long Beach, California, April 1975, p. 210-271, 10 pls.
Most Significant Reference: Same 20. Most Significant Reference: same
Author(s) of Sheet Preparation: J. M. Avmentrout 21. Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 9-30-82 22. Date Prepared: 9-30-82
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17. BREMERTON

Reference # 2. Location # 3. CSD Province # 205
Column Name _ Bremerton Area
Chart # 6. Column #

of Blakeley Formation

Name of Stratigraphic Unit
Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group Formation , Bed,
{Circle Appropriate Status)(forma)) Informa
—Oligocene .~

Age paleagene Rupelian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Restoration Point Member  Below Refugian beds
Lithology: Dominant _ conglomerate, basaltic 50 %
Subordinant sandstone and shale, tuffaceous 50%
Thickness (Metric o )]
Major Unconformities:” - Check Appropriate Line -
None  Disconformable  &ngular

Above: X

Within:

Below: X

Fossil Data: Zemorrian Foraminiferal Stage (See Fulmer, 1975)

Radiometric Data: Years Hethod

Source:

None

Economic Data:

Other Data: Fulmer uses Orchard Pt Mbr.
used Orchard Point Conglomerate Member

- U. S. Geological Survey Geologic names

Original Reference:Fulmer, C. V., 1975, Stratigraphy and paleontology of the type
Blakeley and Blakeley Harbor Formations, in Weaver, D. W., Hornaday, G. R., and

Tipton, A., eds., Paleogene Symposium: Pacific Sections AAPG-SEPM-SEG,

Long Beach, California, April 1975, p. 210-271, 10 pls.

Most Significant Reference: Same

Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 9-30-82

Reference # 2. Location # 3. CSD Province # _706
Column Name Bremerton Area

Chart # 6. Column # _17

Name of Stratigraphic Unityndifferentiated Eocene volcanic rocks
Stratigraphic Rank and Status:

Circle Appropriate Rank) Group Qrrmation) Member, Bed,
Circle Appropriate Status) Formal {{nformal)

Age Ppaleogene Eocene ? Ypresian_ - 2 Priabonian
System Series Stage
Surface Subsurface or Both Both
Bounding Units: Above Blakeley Fonnation Below Unknown
Lithology: Dominant _basalt 70%
) Subordinant _basaltic sandstone 30%
Thickness (Metric 100+ _m )]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: X
Within:
Below: Unknown

Fossil Data: None

Radiometric Data: Years Method

Source:

None

Economic Data: road rock

Other Data:Mapped as "middle and lower Eocene volcanic rocks" on Geologic Map
of Washington, Huntting and others, 1961. These rocks could be either Crescent
or Tukwila equivalents, or both

Original Reference: Huntting, M. T., Bennett, W.A.G., Livingston, V. E., Jr.,
and Moen, W. S., compilers, 1961, Geologic map of Washington: Washington
Division of Mines and Geology, scale 1:500,000.

Most Significant Reference:

Author(s) of Sheet Preparation:
Date Prepared:

J. M. Armentrout
9-30-82
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AREA

CSD Province # _705

Reference # 2.
Column Name Bremerton Area
Chart # 17

Name of Stratigraphic Unit Mny Fonnat‘lnn

Stratigraphic Rank and Status

(Circle Appropriate Rank) Group Formation Qfember) Bed,
(C1rc1e Appropriate Status) Formal (Informal)
Eocene

Location # 3.

Age _paleggene e Priabonian
System Series Stage
Surface Subsurface or Both Surfac
Bounding Units: Above orchard Pomt Mbr /Blakeley Fm. Below 7 Eocene volcanic rocks
Lithology: Dominant ffaceou 50 %

Subordinant 5§ug5 gﬂg and congﬂcmerateT

Thickness (Metric
Major Unconformities:

- Check Appropriate Line -

Mone Disconformable Angular
Above: X
Within: X,
Below: X

Fossil Data: Refugian Foraminiferal Stage (see Fulmer, 1975)

Radiometric Data: Hethod

Source:

None Years

Economic Data:

Other Data:

Original Reference: Fulmer, C. V., 1975, Stratigraphy and paleontology of the Cype
B]ake\ey and Blakeley Harbor Fonnatlons, in Weaver, D. W., Hor

naday,
Tipton, A., eds., Paleogene Symposium: Pacific Sections AAPG-SEPM-SEG,
Long Beach, California, April 1975, p. 210- 271, 10 pls.

Most Significant Reference: Same

J. M. Armentrout

Author(s) of Sheet Preparation:
9-30-82

Date Prepared:
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18. SEATTLE AREA

A.  COMPOSITE SECTION LOCATION

Reference # Location #

Latitude 47° 30 N Longitude 122 © 0 W
County or Counties 033  _ King County

State. . . . ... _46  _ Washington

Column tiarie: Seattle Area

Chart tame: Cenozoic Stratigraphic Units - Western Oregon and Washington

Gereral location Description: Cenozoic section composited from local outcrops
along Puget Sound shoreline, river and stream valleys,and road and railroad
cuts between Seattle and Hobart, King County, Washington

Principal Reference:

Vine, J. D., 1969, Geology and coal resources of the Cumberland,
Hobart, and Maple Valley quadrangles, King County, Washington:
U. S. Geological Survey Professional Paper 624, 67 p.

Biostratigraphy:

Wolfe, J. A., 1968, Paleogene biostratigraphy of nonmarine rocks
in King County, Washington: U. S. Geological Survey Professional
Paper 571, 33 p., 7 pls.

Column Authors: J. M. Armentrout, Mobil 0i1 Corporation
V. A. fFrizzell, Jr., U. S. Geological Survey
D. J. Easterbrook, Western Washington University

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

Reference # 2. Location # 3. CSD Province # 705 1. Reference # 2. Location # 3. CSD Province # 705
Column Name _ Seattle Area 4. Column Name Seattle Area -
Chart # _ 6. Colum ¢ _18 5. Chart # 6. Column # _18

Name of Stratigraphic Unit Fraser Drift 7. Name of Stratigraphic Unit 0lympia sediments

Stratigraphic Rank and Status: 8. Stratigraphic Rank and Status:

(Circle Appropriate Rank) G Member, Bed, (Circle Appropriate Rank) Group forpgtion)Member, Bed,

(Circle Appropriate Status)(Forma) Informal (Lwcle Appropriate Status) Formal Qniormal)

Age Quaternary P1e1stocene Wisconsin 9. Age Quaternary Pleistocene Wisconsin

System Series Stage System Series Stage

surface Subsurface or Both Surface 10. Surface Subsurface or Both Surface

Bounding Umts:_ Above  alluvium Below OTympia sediments 11. Bounding Units: Above _Frager [Drift BeTow older Cenozoic umts

Lithology: Dominant qlacial drift 98 7 12. Lithology: Dominant silt

Subz_)rdmant lake silt 2% ) Subordinant peat and sand 75 %

Thickness (Metric 0-40m } 13. Thickness (Metric 1-100 m. )]

Major Unconformities: -~ Check Approprute Line - 14. Major Unconformities: - Check Appropriate Line -

Mone  Disconformable  Angular None Disconformable  Angular
Above: X Above: X
Within: X Within: X
Below: X Below: X

Fossil Data: Martac shells i Bellingham glaciomarine drift member. Wood occurs 15. Fossil Data: Wood and shells

in both silt and clay units and till units.

Radiometric Data: 10,000-18,000 Years  Method Radiocarbon 16. Radiometric Data: 18,000-28,000 Years  Method _ Radiocarbon

Source: Easterbreok, D. J., 1969, P]eutocene_chrono'logy of the Source: Easterbrook, D. J., 1969, PTeistocene chronology 0T the

Puget Lowland and San Juan Islands, Washington: Geological Society of Puget Lowland and San Juan Islands, Washington: Geological Society of
America Bulletin, v. 80, p. 2273-2286. America Bulletin, v. 80, p. 2273-2286.

Economic Data: Sand and gravel 17. Economic Data:

Other Data:Fraser Drift includes: 1) Sumas Sgads (youngest) 18. Other Data: Mapped as glacial drift by Huntting and others,

2) Vashon Stade 1961, Geologic map of Washington, State of Washington, 2 sheets.
) Everson Interstade
) Evans Creek Stade (oldest)

Original Reference: Willis, Bailey, 1898, Drift phenomena of Puget Sound, 19. Original Reference: Armstrong, J. E., Crandell, D. R., Easterbrook, D. J.,

Washington: ~Geological Society of America Bulletin, v. 9, p. 111-162 Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern
British Columbia and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

Most Significant Reference:Armstrong, J. E., Crandell, D. R., Easterbrook, D. J., 20. Most Significant Reference: Huntting, M. T., Bennett, W.A.G., Livingston, V. E., Jr.
and Noble, J. B., 1965, Late Pleistocene stratigraphy and chronology in and Moen, W. S., compilers, 1961, Geologic map of Washington: Washington Division
southwestern Br1t1sh Columbia and northwestern Washington: Geological Society of Mines and Geology, scale 1:500,000.
of America Bulletin, v. 76, p. 321-330.

Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J. M. Armentrout 21. Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J. M. Arm ntrout
Date Prepared: 2-21-83 2-28-83 22. Date Prepared: 2-21-83 2-28-83
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18. SEATTLE AREA

Reference # 2. Location # 3.
Column Name Seattle Area

CSD Province # 705

Chart # 6. CoTumn #

18
Name of Stratigraphic Unit undifferentiated fluvial and glacial deposits

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (formation)Member, Bed,
(Circle Appropriate Status) Formal {lnforma))

Age Quaternary Pleistocene
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Apove alluvium Below various older units
Litholosy: Dominant sand and gravels 100" ¢
Subordinant %
Thickness (Metric 1-100 m ]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Anguiar
Above: X
Within:
Below: X
Fossil Data: None
Radiometric Data: None Years Hethod

Source:

Economic Data: Sand and gravel

Other Data: Mapped as older glacial deposits, landslide debris and
mudflow deposits

Original Reference:

Most Significant Reference:Huntting, M. T.,
and Moen, W. S., compilers, 1961, Geologic map of Washington:
Division of Mines and Geology, scale 1:500,000.

Washington

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 1-18-83

Bennett, W.A.G., Livingston, V. E., Jr.

Reference # 2. Location # 3. CSD Province # 705
Column MName Seattle Area
Chart # 6. Column # _ 18

Name of Stratigraphic Unit _marine sedimentary rocks

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Eormation tember, Bed,
(Circle Appropriate Status) Formal ({nformaD
Agde Paleogene  __Eocene-QOligocene Priabonian-Chattian

System Series
Surface Subsurface or Both Both

Stage

Bounding Units: Above glacial depasits and alluvium
Lithology: Oominant iltstone

Subordinant sandstone 30 %
Thickness (Metric _ 0-400+ m ]

Major Unconformities: - Check Appropriate Line -

Below _Renton Formation
0%

Mone  Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Molluscan fauna similar to Blakeley Formation fauna

Radiometric Data: Years Hethod

Source:

None

Economic Data:

Other Data: Eastern near-shore facies of Blakeley Formation which occurs at
Blakeley Harbor, near Bremerton, Washington.

Original Reference:

Most Significant Reference:

J. M. Armentrout
10-16-82

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3.
Column Name Seattle Area

CSD Province # 705

Chart # Column # 18

Name of Stratigraphic Unit cg_nﬁ_m]_mtary rocks of Miocene age

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{fgrmation)!ember, Bed,
(Circle Appropriate Status) Formal {(nformal)
Age __Neogene Miocene ? Serravallian - ? Messinian

System Series Stage
Surface Subsurface or Both ]iells

Bounding Units: Above Below _older units
Lithology: Dominant sandstones 750 %
Subordinant siltstone: 750 %
Thickness (Metric 710t m 7
Major Unconformities: - Check Appropriate Line -
None Disconformable Angular

Above: ? x

Within:

Below: 7 %
Fossil Data: Reported as Miocene from wells - palynology imprecise. Local

nonmarine outcrops sometimes called O1igocene/Miocene - not documented.

Radiometric Data: Hethod

Source:

None Years

Economic Data:

Other Data: Probable lateral equivalents of part of Miocene Cascade Range

volcanics

Original Reference:

Most Significant Reference:

Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 10-16-82

Reference # 2. Location # 3. CSD Province # 705
Column Mame Seattle Area

Chart # 6. Column # 18

Name of Stratigraphic Unit __andesitic volcanic rocks

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group @ormatioMiember, Bed,

(Circle Appropriate Status) Formal

Age Paleogene Eocene-01igocene Priabonian-Chattian

System Series

Surface Subsurface or Both __Surface

Bounding Units: Abovecontinental sed.rks.of Miocene ~ Below Renton Fm

Lithology: Dominant volcanics 00
Subordinant . %

Thickness (Metric _ 0-100+ m )

Major Unconformities: - Check Appropriate Line -

Stage

None Disconformable  Angular
Above: X
Within:
Below: X

Fossil Data: by lateral correlation with Ohanapecosh Fm. - See Wolfe, J. A.,
1968, Paleogene biostratigraphy of nonmarine rocks in King County,
Washington: U. S. Geological Survey Professional Paper 571, 33 p., 7 p.s.

Radiometric Data: None Years Method

Source:

Economic Data:

Other Data: Occur as local intrusions in Seattle area and as western facies of
Cascade Range units: lateral equivalents of Ohanapecosh Fovmation

Preliminary geology map of the Hobart and
Washington Division of Mines

Original Reference: Vine, J. D., 1961,
Maple Valley quadrangles, King County, Washington:
and Geology, Geologic Map GM-1

Most Significant Reference: Vine, J. D., 1969, Geology and coal resources of the
Cumberland, Hobart, and Maple Valley quadrangles, King County, Washington:
U. S. Geological Survey Professional Paper 624, 67 p.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 10-16-82
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18. SEATTLE AREA

Reference # 2.
Column Mame eattle Area
Chart # 5.
Name of Stratigraphic Unit _Puget Group
Stratigraphic Rank and Status:

(Circle Appropriate Rank)@roup)Formation Merber, Bed,
(Circle Appropriate Status)Qormal) Informal

Location # 3. CSD Province # 705

Column # 18

Age Palecgene Eocene Lutetian-Priabonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above marine_or volcanic rocks Below _Raging River Formation
Lithology: Dominant edimentary rocks 50 %
Subordinant _volcanics R
Thickness (Metric 2100-4800 m

Major Unconformities: - Check Appropriate Line -

None Disconformable Angular
Above: X
Within:
Below: %

Fossil Data: Megafloras - See Wolfe, J. A., 1981, A chronologic framework for

Cenozoic megafossil floras of northwestern North America and its relation to

marine geochronology: Geological Society of America Special Paper 184,

p. 39-47.

Radiometric Data:
Source:

41-42 million Years Method K/Ar_& Fission track

See Tukwila Formation

Economic Data  Coal

Other Data: See Tiger Mountains, Tukwila and Renton Formations

1888, On the Puget Group of Washington Territory:
36, p. 443-450.

Original Reference: White, C. A.,
American Journal of Science, 3rd Series, v.

Most Significant Reference: Vine, J. D., 1969, Geology and coal resources of the
Cumberland, Hobart, and Maple Valley quadrangles, King County, Washington:
U. S. Geological Survey Professional Paper 624, 67 p.

Author(s) of Sheet Preparation: J. M. Armentrout

NDate Prepared: 10-16-82

Peference # 2. Location # 3. CSD Province # 705
Column Name Seattle Area

Chart # 6. Columr #18

Name of Stratigraphic Unit Tukwila Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formatior) Member, Bed, __of Puget Group
(Circle Appropriate Status)(Formal) Informal

Age Paleogene Eocene Lutetian-Bartonian-Priabonian
System Series Stage

Surface Subsurface or Both Surface and subsurface

Bounding Units: Above _Renton Formaticn Belcw Tiger Mountain Formation
Lithology: Dominant volcanics ‘
Subordinant sandstones
Thickness (Metric 750-2000 m )
Major Unconformities: - Check Appropriate Line -
tone  Disconformable  Angular

Above: x

Within:

Below: X
Fossil Data: None

41 and 42.0 fission track and K/Ar:

Radiometric Data: million Years Hethod from same breccia

r., 1979; Petrology and stratigraphy of
U. S. Geological Survey

Source: See Frizzell, V
Paleogene nonmarine sandstones, Cascade Range, Washington:
Open-File Report 79-1149, 151 p.

Economic Data: Road rock

Other Data: Gradational and interbedded with Tiger Mountain Formation and
Renton Formation.

Original Reference: Waldron, H. H., 1962, Geo]ogy of the Des Moines quadrangle,
Washington: U. S. Geological Survey Quad Map G.Q. 159

Most Significant Reference: Vine, J. D., 1969, Geology and coal resources of the
Cumberland, Hobart, and Maple Valley gquadrangles, King County, Washington:
U. S. Geological Survey Professional Paper 624, 67 p.

Author(s) of Sheet Preparation:
Date Prepared:

J. M. Armentrout
10-16-82
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Reference # 2. Location # 3. CSD Province # 705
Colum MName Seattle Area
Chart # 6. Column # 18

Name of Stratigraphic Unit
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Groupformation Member, Bed, _of Puget Group
(C1rcle Appropriate Status)(ormatl) Informal
Age Paleogene Eocene Bartonian-Priabonian

System Series Stage

Renton _Formation

Surface Subsurface or Both Syrface and subsurface
Bounding Units: Above Tcanic r

Below Tukwila Formation
0 %

Lithology: Dominant _sandstone %
Subordinant rbonac siltstone, claystone 30
Thickness (Metric 640-1200 m
Hajor Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data:Megafloral studied by Wolfe, J. A., 1968, Paleogene biostratigraphy of

nonmarine rocks in King County,Washington: U. S. Geological Survey Prof. Paper

571, 33 p, 7 pls. - See also Wolfe, J. A., 1981, in Geological Society of America

Special Paper 184, p. 39-47.

Radiometric Data: None
Source:

Years Hethod

Economic Data: Coat; Potential hydrocarbon reservoir rock

Other Data:

Original Reference: Waldron, H. H., 1962, Geology of the Des Moines quadrangle,
Washington: U. S. Geological Survey quadrangle map G.Q.-159.

Most Significant Reference: Vine, J. D., 1969, Geology and coal resources of the
Cumberland, Hobart, and Maple Valley guadrangles, King County, Washington:
U. S. Geological Survey Professional Paper 624, 67 p.

Author(s) of Sheet Preparation: J. M. Armentrout

Date Prepared: 10-16-82

Peference # 2. Location # 3. CSD Province # 705
Column tlame Seattle Area

Chart # 6. Colurn # 18

Name of Stratigraphic Unit _ Tiger Mountain Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(Formation)Member, Bed,

(Circle Appropriate Status)(formal) Tnformal

Age _Paleogene Eocene Lutetian-Bartontan
System Stage

of Puget Group

Series
Surface and subsurface

eTow Raging River Formation
%

Surface Subsurface or Both
Bounding Units: Above Tukwila Formation

Lithology: Dominant sandstone
Subordinant _siltstone 5%
Thickness (Metric 600 m )
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: b3

Within:

Below: X

Fossil Data:Megaflora described by J. A. Wolfe,1968, Paleogene biostratigraphy of
nonmarine rocks in King County Washington: U. S. Geological Society Professional
Paper 571, 33 p., 7 pls.

fethod

Radiometric Data: Years

Source:

None

Economic Data: Possible hydrocarbon reservoir rock

Other Data: Contacts gradational;lower from Raging River marine siltstones below
to nonmarine sandstone of Tiger Mountain: upper from nonmarine sediments of
Tiger Mountain to dominance of volcanics of Tukwila Formation.

Original Reference: Vine, J. D., 1962, Stratigraphy of Eocene rocks in a part of
King County, Washington: State of Washington Division of Mines and Geology
Report of Investigations No. 21, 20 p.

Most Significant Reference: Vine, J. D., 1969, Geology and coal resources of the
Cumberland, Hobart, and Maple Valley quadrangles, King County, Washington:
U. S. Geological Survey Professional Paper 624, 67 p.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 10-16-82
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18. SEATTLE AREA

Reference # 2. Llocation # __ 3. CSD Province # 705
Column Name Seattle Area
Chart # 6. Column # _18

Name of Stratigraphic Unit Raaina River Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group(formation) Member, Bed,
(Circle Appropriate Status)(Formal) Informal

Age paleogene Eocene Lutetian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above i i BeTow __Unknown
Lithology: Dominant siltstone and claystone 0 %
Subordinant sandstone 30 %

Thickness (Metric _ 1000 m
Major Unconformiti@s: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within:
Below: Unknown

Fossil Data: Forams = Bulimina cf. B. jacksonensis Zone (see Vine, 1962),
of upper Ulatisian to lower Narizian Stages, Rau, 1981, Geological Society
of America Special Paper 184, p. 67-84.

Radiometric Data: None Years Hethod
Source: )

£conomic Data: Possible hydrocarbon source rock

Other Data:Marine rocks lithologically similar to the Raging River Formation crop
out near Seattle where they are interstratified with the Tukwila Formation:
see McWilliams, R.G., 1971, Biostratigraphy of the marine Eocene near Seattle,
Washington: Northwest Science, v. 45, no. 4, p. 276-287. Physical stratigraphy
suggests that the Tiger Mountain Formation wedges out in that area.

Original Reference: Vine, J. D., 1962, Stratigraphy of Eocene rocks in a part of

King County, Washington: State of Washington Division of Mines and Geology

Report of Investigations No. 21, 20 p.

Most Significant Reference: Vine, J. D., 1969, Geology and coal resources of the
Cumberland ,Hobart, and Maple Valley quadrangles, King County, Washington:
U. S. Geological Survey Professional Paper 624, 67 p.

Author(s) of Sheet Preparation: J. M. Armentrout
Date Prepared: 10-16-82
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19. CARBON RIVER AREA

A. COMPOSITE SECTION LOCATION

Reference # Location #

Latitude i 15. N Longitude 128 5. W
County or Counties __053 Pierce

State. . . . . . . __46 _Washington

Column Name: Carbon River Area
Chart Name: Cenozoic Stratigraphic Units - Western Oregon and Washington

General Location Description: Cenozoic section composited from units in and
around the Lake Tapps quadrangle, Pierce County, Washington.

Principal Reference:

Gard, M. L., Jr., 1968, Bedrock geology of the Lake Tapps quadrangle,
Pierce County, Washington: U. S. Geological Survey Professional
Paper 388-B, 33 p.

V. A. Frizzell, Jr., U. S. Geological Survey

Colunn Authors: 0 r .
D. J. Easterbrook, Western Washington University

B.  DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART

O~ s

10.

13.
14.

20.

21,
22.

12.

Reference # 2. Location # 3. CSD Province # 705 1. Reference # 2. Location # 3. CSD Province # 705
Column Name _ Carbon River Area 4. Column Name —_ Carbon River Area .
Chart # ] ] 6. Column # 19 5. Chart # 6. Column # _19
Name of Stratigraphic Unit Fraser prift 7. Name of Stratigraphic Unit _ Salmon Springs Drift
?E(at;gr:phlc Rank and Egagus: 8. Stratigraphic Rank and Status:
ircle Appropriate Ran roup (Formation) Member, 8ed, (Circle Appropriate Rank) Group ormation) Member, Bed,
(Circle Appropriate Status)ma1 ] K (Circle Appropriate Status) €ormal) Informal
Age _Quaternar Pleistocens Wisconsin 9. Age _Quatermary Pleistacene —
System Series Stage System Series Stage
Surface Subsurface or Both Surface 10. Surface Subsurface or Both Surface and_subsurface.
Bounding Units: Above _alluviw Below _Salmon Springs Drift 11. Bounding Units: Above _Frager Below _Pyyallup Formation
Lithology: Dominant _ ~drift 98 % 12. Lithology: Dominant gravel 80 %
) Subordinant Jake silt 27 Subordinant 20 %
Thickness (Metric _ 3-50 m 7 13. Thickness (Metric 7-30m ]
Major Unconformities: - Check Appropriate Line - 14. Major Unconformities: - Cnheck Appropriate Line -
None  Disconformable  Angular MNone  Disconformable  Angular
Above: X Above:
Within: X Within:
Below: X Below: X
Fossil Data: Martac shells in Bellingham glaciomarine drift member. Wood 15. Fossil DataPollen dominantly pine and fir (Abies), small amount of spruce
occurs in both silt and clay units and till units. (Picea), Western hemlock and mountain hemlock.
Radiometric Data: _10,000-18,000 Years Method Radiocarbon 16. Radiometric Data: 800,000 Years Method Fission-track on ash
Source: Easterbrook, D. J., 1969, Pleistocene chronology of the Source:
Puget Lowland and San Juan Islands, Hashmgton Geological Society of
America Bulletin, v. 80, p. 2273-2286. And new data.
Economic Data: 17.  Economic Data:
Other Data: Fraser Drift includes: 1) Sumas Stade (youngest) 18. Other Data: Good section location - east wall of White River Valley in gully
2) Vashon Drift 150 feet east and another gully 400 feet north of southeast corner of the
3) Everson Interstade SW 1/4 Sec. 18, T. 20 N., R. 5 E., in vicinity of Salmon Springs, about 1 mile
4) Evans Creek Stade (oldest) NE of Sumner, Washington.
Original Reference: Amnstrong, J. E., Crandell, D. R., Easterbrook, D. J., and 19. Original Reference: Crandell, D. R., Mullineaux, D. R., and Waldron, H. H., 1958,
Noble, J. B., 1965, Late Pleistocene stratigraphy and Vchrnno]qu in southv{estern Pleistocene sequence in the southeastern part of the Puget Sound, Lowland,
British Columbia and northwestern Washington: Geological Society of America Washington: American Journal of Science, v. 256, p. 384-397.
Bulletin, v. 76, p. 321-330.
Most Significant Reference: Strong, J. E., Crandell, D. R., Easterbrook, D. J., 20. Most Significant Reference: Easterbrook, D. J., Briggs, N. A., Westgate, J. A.,
Noble, J. B., 1965, Late Pleistocene stratigraphy and .chronomgy in south»festern and Gorgon, M. P., 1981, Age of the Salmon Springs Glaciation in Washington:
British Columbia and northwestern Washington: Geological Society of America Geology,. 9, p. 87-93.
Bulletin, v. 76, p. 321-330.
Author({s) of Sheet Preparation: D. J. Easterbrook additions by J. M. Anmentrout 21. Author(s) of Sheet Preparation: D. J. Easterbrook
Date Prepared: 2-21-83 2-28-83 22. Date Prepared: 2-21-83
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19. CARBON RIVER AREA

Reference # __ 2. lLocation # __ 3. (SD Province # _705 1.
Column Name __ Carbon River Area 4.
Chart # 6. Colum # __ 19 5.
Name of Stratigraphic Unit Puyallup Formation 7
Stratigraphic Rank and Status: B
(Circie Appropriate Rank) Group(Formation) Member, Bed,
(Circle Appropriate Status)(formal) Informal
Age Quaternary Pleistocene 9.
System Series Stage
Surface Subsurface or Both Surface and subsurface 10.
Bounding Units: Above Salmon Springs Drift BeTow Stuck DriTt 11.
Lithology: Dominant sand 80 % 12.
Subordinant silt 20%
Thickness (Metric 12-40 m ) 13.
Major Unconformities: - Check Appropriate Line - 14.
bone  Disconformable  Angular

Above: X

Within:

Below: X
fossil Data: Pollen studies indicate warming trend followed by cooling trend 15.
during deposition of Puyallup formation.
Radiometric Data: > 800,000  Years Method  Fission-track 16.

Source:
Economic Data: 17.
Other Data: Typical section-gullies under transmission line of Bonneville Power 18.
Administration in center section 1, TI9N, R4E, about 0.5 miles southwest of
Alderton, Washington.
Original Reference: Crandell, D. R., Mullineaux, D. R., and Waldron, H. H., 19.
1958, Pleistocene sequence in the southeastern part of the Puget Sound
Lowland, Washington: Anerican Journal of Science, v. 256, p. 384-397.
Most Significant Reference: 20.
Author(s) of Sheet Preparation: D. J. Easterbrook 21
Date Prepared: 2-21-83 22.
Reference # 2. Location # 3. (SD Province #705 1.
Column Name Carbon River Area 4.
Chart # 6. Column # _19 5.
Name of Stratigraphic Unit Alderton Formation 7.
Stratigraphic Rank and Status: 8.
Circle Appropriate Rank) Group Member, Bed,
Circle Appropriate Status)@ormaly Informal
Age Quaternary Pleistocene 9.
System Series Stage
Surface Subsurface or Both Surface 10.
Bounding Units: Above _ Stuck Drift Below _ Orting Drift 11.
Lithology: Dominant and 65 % 12.
Subordinant _mudflow: 35 %
Thickness (Metric 16m ) 13.
Major Unconformities: - Check Appropriate Line - 14.
None  Disconformable  Angular

Above: b3

Within:

Below: X
Fossil Data: None 15.
Radiometric Data: ¥ 800,000 Years Hlethod Fission-track 16.

Source:

Economic Data: 17.
Other Data: Consists of mudflow deposits, sand, pebble to boulder gravel; 18.
includes bed of pumice tuff.
Original Reference: Crandell, D. R., Mullineaux, D. R., and Waldron, H. H., 1958, 19.
Pleistocene sequence in the southeastern part of the Puget Sound Lowland,
Washington: American Journal of Science, v. 256, p. 384-397
Most Significant Reference: Same 20.
Author(s) of Sheet Preparation: D. J. Easterbrook 21.
Date Prepared: 2-21-83 22.
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Reference # 2.

Location # 3.
Column Name

CSD Province # _705

Carbon River Area
Chart # 6. Column #
Name of Stratigraphic Unit

Stuck Drift
Stratigraphic Rank and Status:

{Circle Appropriate Rank) Group Member, Bed,
{Circle Appropriate Status)(Eormal) Informal

Age Quaternary Pleistocene
System Series
Surface Subsurface or Both Surface
Bounding Units: Above pyyallup Formation BeTow Alderton Formation

Lithology: Dominant drift

Subordinant gand

Thickness (Metric
Major Unconformities:

-9 m
- Check Appropriate Line -

None Disconformable  Angular
Above: X
Within:
Below: X
Fossil Data: None
Radiometric Data: _9800,000  Years  Method Fission-track

Source:

Economic Data:

Other Data:

Original Reference: Crandell, D. R., Mullineaux, D. R., and Waldron, H. H.,
1958, Pleistocene sequence in the southeastern part of the Puget Sound Lowland,
American Journal of Science, v. 256, p. 384-397.

Washington:

Most Significant Reference: Same

Author(s) of Sheet Preparation: D. J. Easterbrook
d

Date Prepared: 2-21-83

Reference # 2. Location # 3.
Column Name Carbon River Area

Chart # 6. Column # 19

Name of Stratigraphic Unit Qrting Drift
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group ormation) Member, Bed,
(Circle Appropriate Status)Eormal) Informal
Age Quaternary Pleistocene

System Series
Surface Subsurface or Both surface.
Bounding Units: Above Formatio

Lithology: Dominant r

Belownonmarine_sedimentary rocks
oz

Subordinant _sand

Thickness (Metric 43 -80 m )]
Major Unconformities: - Check Appropriate Line -

None  lisconformable  Angular
Above: X
Within:
Below: X
Fossil Data:  None
Radiometric Data: _y 800,000 Years Hethod Fission-track

Source:

Economic Data:

Other Data:

Original Reference:

Washington:

Most Significant Reference:  Same

D. J. Easterbrook
2-21-83

Author(s) of Sheet Preparation:
Date Prepared:

Older than Lily Creek Formation, younger than late Miocene

Crandell, D. R., Mullineaux, D. R., and Waldron, H. H.,
1958, Pleistocene sequence in the southeastern part of the Puget Sound Lowland,
American Journal of Science, v. 256, p. 384-397.
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19. CARBON RIVER AREA

Reference # 2.
Column Name
Chart # 6. Cotumn # _ 19

Name of Stratigraphic Unitypdifferentiated fluvial and glacial deposfts
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group ormation) Member, Bed,
(Circle Appropriate Status) Forma

Location # 3. CSD Province # _705

Carbon River Area

Age Quaternary Pleistocene
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _alTuvium BeTcw various older units
Lithology: Dominant sands_and gravels 100%
Subordinant
Thickness (Metric 1-700 m )
Major Unconformities: - Check Appropriate Line -
None Disconformable Angular

Above: X

Within:

Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Economic Data: Sand and gravel

Other Data: Mapped as older glacial deposits, landslide debris and
mudflow deposits

Original Reference:

Most Significant Reference: Huntting, M. T., Bennett, W.A.G., Livingston, V. E., Jr.
and Moen, W. S., compilers, 1961, Geologic map of Washington: Washington
Division of Mines and Geology, scale 1:500,000.

Author(s) of Sheet Preparation: J. M. Anmentrout

Date Prepared: 1=18-83

Peference # 2. location § 3. CSD Province # 705
Column MName Carbon River Area

Chart # 6. Colum # 19

Name of Stratigraphic Unit _Ohanapecosh Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Eormation)ierber, Bed,
(Circle Appropriate Statys)(formal) Informal

Age Paleogene Oligocene Priabonian-Chattian
Syster Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above _various younger units Below Spiketon Formation
Lithology: Deminant _volcanics; flows and sediments 10

Subordinant Z
Thickness (Metric 3000+ m M
Major Unconformities: - Check Appropriate Line -

MNone NDisconformable  Angular
Above: X
Within:
Below: X

Fossil Data: Various plant remains, see Gard, 1968, p. 8-17

Fission Track on ash outside
Radiometric Data: 30-36_million Years  MethodLake Tapps quadrangle .
Source: Vance, J. A., 1982, Cenozoic stratigraphy and tectonics in the
Washington Cascades: Geological Society of America Abstracts, v. 14, no, 4, p. 241

Economic Data:

Other Data:

Original Reference:

of Mount Rainier National Park, Washington:
Professional Paper 444, 93 p. maps

Fiske, R.S., Hopson, C. A., and Waters, A. C., 1963, Geology
U. S. Geological Survey

Most Significant Reference: Gard, M. L., Jr., 1968, Bedrock geology of the Lake
Tapps quadrangle, Pierce County, Washington: U. S. Geological Survey Professional
Paper 388-B, 33 p.

Author{s) of Sheet Preparation: V. A. Frizzell, Jr.
Date Prepared: 12-10-82
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Reference #
Column Mame
Chart ¢ 6. Column # _19

Name of Stratigraphic Unit nonmarine sedimentary rocks of volcanic grigin
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation) Hember, Bed,
(Circle Appropriate Status) Formal ((aformai)

CSD Province # 705

Location # 3.

2.
Carbon River Area

Age Neogen Miocene ? Serravallian - ? Messinian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _ alluvium BeTow _ Unknown?
Lithology: Dominant sediments of volcanic origin 1007
Subordinant %
Thickness (Metric 0-40 m )
Major Unconformities: - Check Appropriate Line -
More  Disconformable  Angular
Above: X
Within:
Below:

Fossil Data: Fossil leaves, see Gard, 1968, p. B23

Radiometric Data: Years Method

Source:

None

Economic Data

Other Data:

Original Reference: Gard, M. L., Jr., 1968, Bedrock geology of the Lake Tapps

quadrangle, Pierce County, Washington: U. S. Geological Survey Professional
Paper 388-B, 33 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation: V. A. Frizzell, Jr.

Date Prepared: 12-11-82

Peference # 2. Location # _ 3. CSD Province #
Column Name Carbon River Area

Chart # 6. Column # 19

Name of Stratigraphic Unit Puget Group

Stratigraphic Rank and Status:

(Circle Appropriate Rank} formation Member, Bed,

(Circle Appropriate Status Informal

Age Paleogene Eocene Lutetian-Priabonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Ohanapecosh Formation BeTow  Unknown
Lithology: Dominant _ sedimentary rocks 0 %
Subordinant yolcanics 20 %
Thickness (Metric 3200 m T
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular
Above: X
Within: X,
Below: Unknown

Fossil Data: Megafloras - see Wolfe, J. A., 1968, Paleogene biostratigraphy of
nonmarine rocks in King County, Washington: U. S. Geological Survey Professional
Paper 571, 33 p., 7 pls.

Hethod

Radiometric Data: Years

Source:

None

Economic Data:

Other Data: See Carbonado, Northcraft and Spiketon Formations

Original Reference: White, C. A., 1888, On the Puget Group of Washington Territory:
American Journal of Science, 3rd Series, v. 36, p. 443-450.

Most Significant Reference: Gard, L. M., Jr., 1968, Bedrock geology of the Lake
Tapps quadrangle, Pierce County, Washington: U. S. Geological Survey Professional
Paper 388-B, 33 p.

J. M. Armentrout
10-16-82

Author(s) of Sheet Preparation:
Date Prepared:
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19. CARBON RIVER AREA

Reference # 2. Location # 3. CSD Province # 705
Column Name Carbon River Area
Chart # 6. Column # 19

Name of Stratigraphic Unit _ spiketon Formation of Puget Group

Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group (Formation) Member, Bed,
(Circle Appropriate Status)(formaD Informal

Age Paleogene Eocene Bartonian-Priabonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above Ohanapecosh Formation Below Northcralt rormation
Lithology: Dominant _sedimentary 100%
Subordinant %
Thickness (Metric 1100 m 7
Major Unconformities: - Check Appropriate Line -
Mone  Disconformable  Angular

Above: X

Within:

Below: X

Fossil Data: Nondiagnostic fossils - see Gard, 1968, p. B-12

Radiometric Data: None Years Method
Source:

Economic Data: Coal
Other Data:

Original Reference: Gard, L. M., Jr., 1968, Bedrock gen]ogy of the LakelTap?s
quadrangle, Pierce County, Washington: U. S. Geological Survey Professiona

Paper 388-8, 33 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation: Virgil A. Frizzell, Jr.
Date Prepared: 2-11-82

Reference # 2. Location # 3. CSD Province # 705
Column Name Carbon River Area
Chart # 6. Column # _19

Name of Stratigraphic Unit _ Carbonado Formation of Puget Group
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group formation)Member, Bed,
{Circle Appropriate Status) (formal) Informal
E:

Age Paleogene ocene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both Surface and subsurface
Bounding Units: Above _Northcraft Below __Unknown
Lithology: Dominant sedimentary rocks 100%
Subordinant %

Thickness (Metric 1500 m
Major Unconformities: - Check Appropriate Line -
None  Disconformable Angular
Above: X
Within:
Below: Unknown

Fossil Data: Megaflora - discussed by Wolfe, J. A., 1968, Paleogene biostratigraphy
of nonmarine rocks in King County, Washington: U. S. Geological Survey
Professional Paper 571, 33 p. 7 pls. Also mollusks - see Gard, 1968.

Radiometric Data: None Years Method
Source:

Economic Data: Coal
Other Data:

Original Reference: Willis, B., 1898, Some coal fields of Puget Sound: U. S.
Geological Survey 18th Annual Report, pt. 3-C, p. 393-436.

Most Significant Reference: Gard, L. M., Jr., 1968, Bedrock geology of the
Lake Tapps quadrangle, Pierce County, Washington: U. S. Geological Survey
Professional Paper 388-B, 33 p.

Author(s) of Sheet Preparation: V. A. Frizzell, Jr.
Date Prepared: 12-11-82
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Reference # 2. Location # 3. CSD Province # _705
Column Name Carbon River Area
Chart # 6. Column # _19

Name of Stratigraphic Unit Northcraft Formation of Puget Group

Stratigraphic Rank and Status:

(Circie Appropriate Rank) Group Fomation) Member, Bed,

(Circle Appropriate Status)(@armal) Informal ) .

Age _Paleogene Eocene Lutetian-Priabonian
System Series Stage

Surface Subsurface or Both Surface and subsurface

Bounding Units: Above _Spiketon Formation  Below Carbonado Formation
Lithology: Dominant andesitic volcanics and mudflows 90 %

Subordinant sedimentary rocks AU
Thickness (Metric 60-610 m )
Major Unconformities: - Check Appropriate Line -
None Disconformable Angular
Above: b3
Within:
Below: X

Fossil Data:  None

Radiometric Data: None Years Hethod
Source:

Economic Data: Road rock

Other Data:

Original Reference: Snavely, P. D., Jr., Roberts, A. E., Hoover, Linn, Jr., and
Pease, M. H., Jr., 1951, Geology of the eastern part of the Centralia-Chehalis
coal district, Lewis and Thurston Counties, Washington: U. S. Geological Survey
Coal Investigations Map C-8, 2 sheets, 1:31,680

Most Significant Reference: Gard, L. M., Jr., 1968, Bedrock of the Lake Tapps
quadrangle, Pierce County, Washington: U. S. Geological Survey Professional
Paper 388-8, 33 p.

Author(s) of Sheet Preparation: V. A. Frizzell, Jr.
Date Prepared: 12-11-82
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20. BELLINGHAM AREA

A.  COMPOSITE SECTION LOCATION

Reference #

Latitude o 45 N

R 057 and
County or Counties _073

Location #

Longitude

122° 30 W

Whatcom County and Skagit County

State. . . . . .. 46
Column tame: Bellingham Area
Chart Hame:

General Location Description:

Washinaton

Cenozoic Stratigraphic Units-Western Oregon and Washington

Cenozoic section composited from both surface

and subsurface units in western Watcom and Skagit Counties, Washington

Principal Reference:

Johnson, S. Y., 1982, Stratigraphy, sedimentology and tectonic
setting of the Eocene Chuckanut Formation, northwest

Washington:
Seattle, 221 p.

Column Authors: S. V.

unpub. Ph.D. thesis, University of Washington,

Johnson, Washington State University

J. Easterbrook, Western Washington University

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CKART

Reference # 2. Location # 3. CSD Province # 708
Column Name _ Bellingham Area
Chart # 6. Column # 20
Name of Stratigraphic Unit
Stratigraphic Rank and Status
(Circle Appropriate Rank) G Member, Bed
(Circle Appropriate Status)
Age Quaternary Pleistocene Wisconsin
System Series Stage
Surface Subsurface or Both  Syrface and subsurface
Bounding Units: Above alluvium Below _ Olympia sediments
Lithology: Dominant drift i
Subordinant Jake silt Z%
Thickness (Metric _7 )]

e —2-710m
Major Unconformities: - Check Appropriate Line -

tone  Disconformable  Angular
Above X
Within X
Below: X

Fossil Data: Marine shells in Bellingham glaciomarine drift member. Wood occurs

in both silt and clay units and till units.

Me thod Radiocarbon
969, Pleistocene chronology of the Puget

Geological Society of America Bulletin,

Radvometmc Data: 10,000-18,000 Vears

Source: Easterbrook, D. J.,
Lowland and San Juan Islands, Nashmgton
v. 80, p. 2273-2286.

Economic Data:

Sumas Stade (youngest)
Vashon Stade

3) Everson Interstade

4) Evans Creek Stade (oldest)

Other Data:Fraser Drift includes: 1)

Original Reference:Armstrong, J. E., Crandell, D. R., Easterbrook, D. J., and
Noble, J., 1965, Late Pleistocene stratigraphy and chronology in southwestern
British Columbia and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

Most Significant Reference:Easterbrook, 1976, Geologic map of western
Whatcom County, Washington: U. S. Geologlcal Survey, Miscellaneous investigations
series Map 1-854-B.

Author(s) of Sheet Preparation: D. J Easterbrook with additions by J. M. Armentrout
Date Prepared: -21-83 2-28-83
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Reference # 2. Location # 3. CSD Province # 705
Column Name Bellingham Area I
Chart # 6. Column # 20

Name of Stratigraphic Unit _Qlympia sediments
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group EGrmation) Member, Bed,
(Circle Appropriate Status) Formal (nformal)

Age _Quaternary Pleistocene Wisconsin
System Series Stage

Surface Subsurface or Both Surface and subsurface

Bounding Units: Above Fraser  Drift BeTow undiff. terrace deposits
Lithelogy: Dominant silt 755
Subordinant _peat and sand

Thickness {Metric 0-20 m )
Major Unconformities: - Check Appropriate Line -

Mone  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: Wood and shells
Radiometric Data: 18,000-28,000 Years Method  Radiocarbon

Easterbrook, D. J., 1969, Pleistocene chronology of the

Geological Society of

Source:
Puget Lowland and San Juan Islands, Washington:
America Bulletin, v. 80, p. 2273-2286.

Economic Data:

Other Data:

Original Reference: Armstrong, J. E., Crandell, , Easterbrook, D. J.

Noble, J. B., 1965, Late Plelstocene strahgraphy and chronology in southwestern
British Co'lumbla and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

Easterbrook, D. J., 1976, Geologic map of western

Most Significant Reference:
U. S. Geologic Survey, Miscellaneous investigations

Whatcom County, Washington:
series Map 1-854-B.

Author(s) of Sheet Preparation: D. J. Easterbrook with additions by J. M. Armentrout
Date Prepared: 2-21-83 2 -28-83
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20. BELLINGHAM AREA

Reference # 2. Location # 3. CSD Province # 705
Column MName Rellingham Area
Chart # 6. Column # 20

Name of Stratigraphic Unit _yndifferentiated terrace deposits

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group (ormation)Member, Bed,
{Circle Appropriate Status) Formal (Informal)

Age Quaternary Pleistocene

System Series
Surface Subsurface or Both

Stage
Surface and subsurface

Bounding Units: Above _ alluvium Below Eocene or older units
Lithology: Dominant ediment: 10
Subordinant H

Thickness (Metric
Major Unconformities:

- Egeck Appropriate Line -

None  Disconformable  Angular
Above: X
Within: X
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:

Econoimic Data: Sand and gravel

Other Data: Various units sourced by alpine glaciation, marine terrace development
and river and stream terrace building

Original Reference: Armstrong, J. E., Crandell, D. R., Easterbrook, D. J.,

Noble, J. B., 1965, Late Pleistocene stratigraphy and chronology in southwestern
British Columbia and northwestern Washington: Geological Society of America
Bulletin, v. 76, p. 321-330.

Most Significant Reference: Easterbrook, D. J., 1976, Geologic map of western
Whatcom County, Washington: U. S. Geologic Survey, Miscellaneous investigations
series Map 1-854-B.

Author(s) of Sheet Preparation: J. M. Amentrout

Date Prepared: 1-18-83

Reference # 2. Location # 3. CSD Province # 705
Column Name _ Bellingham Area

Chart # 6. CoTumn # 20

Name of Stratigraphic Unit rocks of Bulson Creek

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation)Merber, Bed,
(Circle Appropriate Status) Formal (Informal)
Age Paleacene Eocene-0ligocene Priabonian - ? Rupelian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above _ Quaternary Below pre-Tertiary
Lithology: Dominant _conglomerate 4
Subordinant _sandstone kL]

Thickness (Metric
Major Unconformities:

1900 m
- Check Appropriate Line -

None Disconformable  Angular
Above: X,
Within: X
Below: X

Fossil Data: Upper Bulson Creek unit contains megafossils of early to middle
Refugian age: Marcus, 1981, unpub M.S. thesis, Western Washington University,
84 p. ( Bathybembix columbianum Zone and Echihophoria fax Zone of

Armentrout™ (1975): see Armentrout, J. M., 1981, Geological Society of America
Special Paper 184, p. 137-148.

Years Method

Radiometric Data None

Source:

Economic Data:

Other Data: Consists of a lower unit, 1300 m thick, disconformably overlain by an
upper 600 m thick unit. Bounded to the north by the Devils Mountain fault.

Original Reference: Lovseth, T. P., 1975, The Devils Mountain fault zone,
northwestern Washington, unpub. M.S. thesis, University of Washington, 29 p.

Most Significant Reference:
and deformation in the northern Puget Sound Area, Washington:
Geology, v. 9, p. 52-58

Marcus, K. L., 1980, Eocene-0ligocene sedimentation
Northwest

Author(s) of Sheet Preparation:

S. Y. Johnson  Additions by J. M. Armentrout
Date Prepared: 2 10-23-82
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Reference # 2. Location # 3. CSD Province # _705
Column Mame Bellingham Area
Chart # 6. Column # 20

Name of Stratigraphic Unit _nonmarine sedimentary rocks
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{ Member, Bed,
(Circle Appropriate Status) Formal ((niormal)

Age Neogene Miocene ? Serravallian to ? Messinian
System Series Stage
Surface Subsurface or Both _ Subsurface
Bounding Units: Above Pleistocene sediments BeTow _ Focene rocks
Lithology: Dominant _ sandstone 30 7 Available
Subordinant _siltstone % data.
Thickness (Metric ) imprecise

1000 m
- Check Appropriate Line -
Nore  Disconformable  Angular
X

Major Unconformities:

Above:
Within:
Below: X

Fossil Data: Palynomorph assemblages suggest correlation both with Miocene
floras of Pacific Northwest and Miocene floras of Europe (Hopkins, 1968)

Radiometric Data: Years Method

Source:

None

Economic Data:

Other Data:

Original Reference: Hopkins, W. S., Jr., 1968, Subsurface Miocene rocks, British

Columbia-Washington, A Palynological Investigation: Geological Society of
America Bulletin, v. 79, p. 763-768

Most Significant Reference: Same

J. M. Armentrout

Author(s) of Sheet Preparation:
Date Prepared:

Reference # 2. Location # 3. CSD Province # 705
Column Name Bellingham Area
Chart # 6. Column 7 _20

Name of Stratigraphic Unit Huntingdon Formation
Stratigraphic Rank and Status:

{Circle Appropriate Rank)} Group (ormation)Member, Bed,
{Circle Appropriate Status)(@ormaD) Informal
Age _Paleogene Eocene-01igocene Priabonian-Rupelian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Quaternary Below pre-Tertiary
Lithology: Dominant _ sandstone
Subordinant _giltstone %

Thickness (Metric m

Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data: Palynomorphs indicate Eocene age (Hopkins, 1966), probably Late
Eocene: Reiswig, 1982, unpub. M.S. thesis, Western Washington University,
Bellingham

Years Hethod

Radiometric Data: None

Source:

Economic Data: Mined for fire clay across the international boundary in Canada
on Canadian Sumas Mountain

Other Data:

Original Reference: Daly, R. A., 1912, Geology of the North American Cordillera
at the 49th parallel: Geological Survey of Canada Memoir 38, 546 p.

Most Significant Reference: Hopkins, W. S., Jr., 1966, Palynology of Tertiary
rocks of the Whatcom Basin, southwestern British Columbia and northwestern
Washington: unpub. Ph.D. thesis, University of British Columbia, Vancouver,
184 p.

Author(s) of Sheet Preparation:

S._Y. Johnson
Date Prepared: 7-7-82
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Reference # 2. CSD Province # 705

Column Name Bellingham Area

Chart # 6.

Name of Stratigraphic Unit _ Chuckanut Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group{formation) Member, Bed,

(Circle Appropriate Status) Formap Informal

Age Paleogene Eocene Ypresian-Priabonian
System Stage

Surface Subsurface or Both
Bounding Units: Above _Quaternary deposits

Location # 3

Column # _20

Series

Surface and subsurface
BeTow _pre- ertiary

Lithology: Dominant siltstone 55 %
Subordinant _sandstone RN
Thickness (Metric  5000-6000 J

Major Unconformities: = - Check Appropriate Line -

Mone  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Palynomorphs indicate middle to late Paleocene age (based on correlation
with assemblages with the Canadian Arctic)for the base of the unit and Tate Eocene
ages for the upper part of the unit: Reiswig, 1982, unpub. M.S. thesis, Western
Washington University , Bellingham fﬁssion track zircon date
Radiometric Data:49-55 million  VYears Method lof 49.9% 1.2 Ma

Source: From tuff at top of Bell ingham Bay Member; Tission track ages on
detrital zircons from the base of the unit indicate it can be no older than 55 Ma
(Johnson, 1982).

Economic Data: Contains abandoned coal mines

Other Data: Recently subdivided by Johnson, 1982.

Original Reference: McLellan, R. D., 1927, The geology of the San Juan Islands:
Washington Uriversity Publications in Geology, no. 2, 185 p.

Most Significant Reference: Johnson, S. Y., 1982, Stratigraphy, sedimentology and

tectonic setting of the Eocene Chuckanut Formation, northwest Washington: unpub.
Ph.D. thesis, University of Washington, 221 p.

Author(s) of Sheet Preparation: S. Y. Johnson

Date Prepared: 7-6-82

Reference # 2. Location # 3. CSD Province # _ 705
Column Name __ Bellingham Area

Chart # 6. Column # 20

Name of Stratigraphic Unit) F. r of the Chuckanut Formation

Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation(flember) Bed,

(Circle Appropriate Status) Formal (Informal)

Age _paleagene Eocene Bartonian-Priabonian
System Series Stage

Surface Subsurface or Both Surface
Bounding Units: Above Quaternary
Lithology: Dominant _ ‘conglomerate
Subordinant siltstone and sandstone
Thickness (Metric 800 m
Major Unconformities: - Check Appropriate Line -

Below S1ide and Padden members
70,

30%

None Disconformable  Angular
Above: X
Within: X
Below: X

None, but is older than last movement on Boulder Creek fault, which
Therefore, it is no younger

Fossil Data:
is draped by the 1ate Eocene Huntingdon Formation.
than late Eocene age.

Years Method

Radiometric Data: None

Source:

Economic Data:

Other Data: Type section in the bed of Coal Creek (sec. 4, T. 39 N., R. 5 F).
Contains greenstone-rich boulder conglomerates and 1ithic sandstones derived
from proximal northern sources.

Original Reference: Johnson, S. Y., 1982, Stratigraphy, sedimentology, and tectomc
setting of the Eocene Chuckanut Formation, northwest Washington: unpub. .
thesis, University of WAshington, 221 p.

Most Significant Reference: Same

S. Y. Johnson
7-6-82

Author(s) of Sheet Preparation:
Date Prepared:
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BELL INGHAM AREA

Reference # 2. Location # 3. CSD Province # 708
Column Hame Bellingham Area
Chart # 6. Column # _20

Name of Stratigraphic Unit Padden member of the Chuckanut Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation{ffeérber), Bed,
(Circle Appropriate Status) Formal (nformal)

Age Paleogene Eocene Lutetian-Priabonian
System Series Stage
Surface Subsurface or Both _ Surface { chernors Point and
Bounding Units: Above Quaternary BeTow members
Lithology: Dominant andstone 60 %
Subordinant _¢i1tstone 407
Thickness (Metric _2000-3000 m ]
Major Unconformities: - Check Appropriate Line -
MNone  Disconformable  Angular

Abave: X

Within: _ X

Below: X

Fossil Data: Pollen have been assigned late-middle to late Eocene ages
(Reiswig, 1982)

Radiometric Data: Years Hethod

Source:

Nope

Economic Data: Contains abandoned coal mines

Other Data:Type section of lower 1200 m is exposed on Chuckanut Bay (sections 25

and 14 T. 37 N., R. 2 E.) Petrologically distinct from underlying and interfingering
Chuckanut Formation strata. Unconformably overlies pre-Tertiary basement along
basin margin.

Original Reference: Johnson, S. Y.,
setting of the Eocene Chuckanut Formation, northwest Washington:
thesis, University of Washington, 221 p.

1982, Stratigraphy, sedimentology, and tectonic
unpub. Ph.D

Most Significant Reference: Same

Author(s) of Sheet Preparation: S. Y. Johnson
Date Prepared: 7-6-82

Reference # 2. Location # 3. CSD Province # 705
Column tame Bellingham Area S
Chart # 6. Column # 20

Name of Stratigraphic Unit Bald Mountain member of the Chuckanut Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation(fember) Bed,
(Circle Appropriate Status) Formal (Inforrmal
Paleogene

Age Eocene Priabonian
System Series Stage
Surface Subsurface or Both _ Surface
Bounding Units: Above Quaternary ____ Below _ Warnick member
Lithology: Dominant conglomerate
Subordinant _sandstone 207
Thickness (Metric _ 550 m ]

Major Unconformities: - Check Appropriate Line -

None  Disconformable  Angular
Above: x
Within: X
Below: X

Fossil Data: Contains angiosperm pollen (E. Leopold, written communication 1980).
Unit is cut by last movement on Boulder Creek fault, which is draped by the

late Eocene Huntingdon Formation. Therefore, is no younger than late Eocene age.
Method

Radiometric Data: Years

ource:

None

Economic Data:

Other Data: Misch (1966) named this unit the Bald Mountain Formation and correlated
it with early Mesozoic strata. Chert-rich conglomerates are dominant lithology.
Very indurated. Unconformably overlies pre-Tertiary basement on basin margin.

Original Reference: Misch, P., 1966, Tectonic Evolution of the Northern Cascades of
Washington State - A West-Cordilleran Case History: Canadian Institute of Mining
and Metallurgy, Special Volume 8, p. 101-148.

Most Significant Reference: Johnson, S. Y., 1982, Stratigraphy, sedimentology,
and tectonic setting of the Eocene Chuckanut Formation, northwest Washington,
unpub. Ph.D. thesis, University of Washington, 221 p.

Author(s) of Sheet Preparation: S. Y. Johnson
Date Prepared: 7-6-82
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20. BELLINGHAM AREA

Reference # 2. Location # 3. CSD Province # 705
Column hame _ Bellingham Area
Chart # 6. Column # 20

Name of Stratigraphic Unit _Warnick_member of the Chuckanu Formation
Stratigraphic Rank and Status:

(Circle Appropriate Rank} Group Formation(flember) Bed,
(Circle Appropriate Status) Formal (Informal)

Ade _palepgene Eocene Bartonian-Priabonian
System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Bald Mountain member BeTow _ Slide member
Lithology: Dominant siltstone and sandstone
Subordinant lomerate 30%
Thickness (Metric _ 600-1008 m ]
Major Unconformities: - Check Appropriate Line -
None  Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Data:None but is cut by last movement on Boulder Creek fault, which is
draped by the late Eocene Huntingdon Formation. Therefore, it is no younger
than late Eocene age.

Radiometric Data: Method

Source:

None Years

€conomic Data:

Other Data: Type section above Canyon Creek (sec. 24, T. 39 N., R. 6 E.)

Contains beds of chert-rich conglomerate derived from north.

Original Reference:
setting of the Eocene Chuckanut Formation, northwest Washington:
thesis, University of Washington, 221 p.

Johnson, S. Y., Stratigraphy, sedimentology, and tectonic
unpub. Ph.D.

Most Significant Reference: Same

Author(s) of Sheet Preparation: S. Y. Johnson
Date Prepared: 7-6-82
Reference # 2. Location # 3. CSD Province # 705

Column Mame
Chart # 6. Column #

Name of Stratigraphic Unit goyernors Point member of the CW
Stratigraphic Rank and Status:

(Circle Appropriate Rank) Group Formation{flember) Bed,
(Circle Appropriate Status) Formal ({nformal)

Bellingham Area

Age Paleogene Eocene Ypresian-Lutetian
System Series Stage

Surface Subsurface or Both Surface
Bounding Jnits: Above Padden member

BelowBellingham Bay Egmber
%

Lithology: Dominant _capdstone — g
Subordinant _conglomerate K
Thickness (Hetric 37! )]

S m
Major Unconformities: - Check Appropriate Line -

None  Disconformabie  Angular
Above: X
Within:
Below: X
Fossil Data: None
Radiometric Data: None Years Method

Source:0Overlies upper part of BeTTingham Bay mel ey Wit has™
49.91.2 Ma tuff bed (fission track-zircon).

Economic Jata:

Other Data:  Type section at Governors Point (sec. 26,T. 38 N., R. 4 E.) Unit
is 375 m thick at type section and thins to the east. Contains meta-graywacke-
rich conglomerates with proximal northern sources.

1982, Stratigraphy, sedimentology, and tectonic
unpub. Ph.D.

Original Reference: Johnson, S. Y.,
setting of the Eocene Chuckanut Formation, northwest Washington:
thesis, University of Washington, 221 p.

Most Significant Reference: Same

S. Y. Johnson
7-6-82

Author(s) of Sheet Preparation:
Date Prepared:
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Reference # 2. Location # 3. CSD Province # _ 705
Column Name __ Bellingham Area
Chart # 6. CoTumn # 20
Name of Stratigraphic Unit i r of the Chuckanut Formation
Stratigraphic Rank and Status:
(Circle Appropriate Rank) Group Formation{flember) Bed,
(Circle Appropriate Status) Formal ((nformal)
Age Ppaleqgene focene Lutetian-Bartonian
System Series Stage
Surface Subsurface or Both __ Syrface
Bounding Units: AboveMaple Falls and Warnick mbrs.Below Bellingham Bay member
Lithology: Dominant siltstone
Subordinant sandstone 30 7
Thickness (Metric )
Major Unconformities: - Check Appropriate Line -
None Disconformable  Angular

Above: X

Within: X

Below: X

Fossil Datapoilen from sample of uncertain location has been assigned early to
early-middle Eocene age (G. E. Rouse, written communication 1982); overlies
radiometrically (fission track-zircon) dated early Eocene Bellingham Bay member.
Method

Radiometric Data: Years

Source:

None

Economic Data:

Other Data: Type section on 10g roads on Slide Mountain (secs. 944, 7. 39 N.,
R. 6 E.) Interfingers with the Padden m mber to the west but has different
petrology.

Johnson, S. Y., 1982, Stratigraphy, sedimentology and tectonic
unpub. Ph.D.

Original Reference:
setting of the Eocene Chuckanut Formation, northwest Washington:
thesis, University of Washington, 221 p.

Most Significant Reference: Same

Author(s) of Sheet Preparation:

Date Prepared: $. Y. Johnson

7-6-82

Reference # 2. Location # 3. CSD Province # _705
Column Name Bellingham Area —
Chart # 6. Column #

20
Name °f Stratigraphic UnitBellingham Bay member of the ChuCkanut Formation
Stratigraphic Rank and Status

(Circle Appropriate Rank) Group Formation (lember) Bed,
(Circle Appropriate Status) Formal (nformal)
Age _Ppaleogene Eocene Ypresian-Lutetian

System Series Stage
Surface Subsurface or Both Surface
Bounding Units: Above Governors STide,Padden Mbrs. Below _pre-Tertiary basemen
Lithology: Dominant siltstone %
Subordinant _sandstone L]
Thickness (Metric _ 2700-3300 m )

Major Unconformities: - Check Appropriate Line -

Mone  Disconformable  Angular
Above: X
Within: X
Below: X

Fossil Data: Pollen have been assigned middle or late Paleocene ages based on
correlation with pollen assemblages in the Canadian Arctic (Reiswig, 1982).

: ) Fission track-
Radiometric Data: 49,9-55 million Years Method zircon dates

Source: 49 gt 1 2 Ma fission track on zircon from tuff at top of member;
55 Ma fission track on detrital zircon from bottom of member.

Economic Data: Contains abandoned coal mines

Other Data: Type section along Chuckanut Drive and on coast’hne a1ong Bellingham
Bay (secs. 9, 8, )7, 6, T. 36 N., R. 3 E.; sec. 1, T. 36 N . 2 E.; secs. 36, 25,
37 N.,

Original Reference: McLellan, R. D., 1927, The geology of the San Juan Islands;
Washington University Publications in Geology, no. 2, 85 p. (Original
reference to the Chuckanut Formation)

Most Significant Reference:Johnson, S. Y., 1982, Stratigraphy, sedim ntation,
and tectonic setting of the Chuckanut Fomation, northwest Washington: unpub.
Ph.D. thesis, University of Washington, 221 p.

Author(s) of Sheet Preparation: S. Y. Johnson
Date Prepared: 7-6-82
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