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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 

Hestern 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 in the local 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 

recalibration of 

series-epoch and stage-age usage result from the 

Oregon and Washington biostratigraphic and 
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chronostratigraphic units to the global chronostratigraphic units. This 

recalibration has been accomplished by redefinition of local zonal and 

stage units and their correlation, through the use 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-Oligocene . 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 t·1ineral Industries and the Washington 

Department of Natural Resources - Geology and Earth Resources Division. 

Development of the Oregon-�Jashington 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 uniforr.1 time 

scale to facilitate correlation of stratigraphic units between 

different geographic regions of North Ar.1erica. 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 \"'ith updated time 

scales. 
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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 least 

charts of adjacent areas. 

4. Correlation of the western Oregon and Washington Cenozoic strati

graphic units is 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 contributing authors as of �1arch 18, 

1983. 
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EXHIBIT 1 

CONTRIBUTORS 

CHART COORDINATORS: J. M. Armentrout, Mobil Exploration and Producing Services, Inc. 
D. A .  Hull, Oregon Department of Geology and Mineral Industries 
J. D. Beaulieu, Oregon Department of Geology and Mineral Industries 
W. W. Rau, Washington Department of Natural Resources 

Geology and Earth Resources Division 

CONTRIBUTORS: W. 0. Addicott, U. S. Geological Survey 
J. M. Armentrout, Mobil Oil Corporation 
E. M. Baldwin, University of Oregon 
M. H. Beeson, Portland State University 
M. E. Brownfield, State of Oregon 
W. G. Bruer, Consultant, Bakersfield, California 
R. J. Deacon, ARCO Exploration Company 
D. J. Easterbrook, Western Washington University 
V. A. Frizzell, Jr., U. S. Geological Survey 
S. Y. Johnson, Washington State University 
K. B. Kelty, Portland State University 
D. L. Lander, U. S. Geological Survey 
V. S. Mallory, University of Washington 
K. A. McDougall, U. S. Geological Survey 
D. R. McKeel, Consultant, Otis, Oregon 
G. A. Miles, Exxon Company USA 
A. R. Niem, Oregon State University 
W. N. Orr, University of Oregon 
W. W. Rau, State of Washington 
P. D. Snavely, Jr., U. S. Geological Survey 
R. 0. VanAtta, Portland State University 
R. E. Wells, U. S. Geological Survey 

REVIEWERS: 0. E. Childs, Project Director, COSUNA 
D. K. Clark, Shell Oil Company 
W. R. Dickinson, University of Arizona 
R. J. Echols, Mobil Oil Corporation 
R. V. Emmons, Shell Oil Company 
P. E. Heller, University of Arizona 
J. C. Ingle, Jr., Stanford University 
M. B. Lagoe, ARCO Oil and Gas Company 
P. T. Ryberg, University of Arizona 
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EXHIBIT 2 

SlRATIGRAPHIC COLL.fvl.lS 

(1) ROSEBJRG MEA: carposited fran units cropping out in the vicinity of Roseburg, !buglas and 
eastern Coos Counties, Oregon 

(2) CAPE BLAf'.[O MEA: cmposited fran units cropping out along the sea cliffs betv.een Sixes 
River and Floras Lake near Cape Blanco, CUrry County, Oregon 

(3) COOS BAY MEA: carposited fran units cropping out betv.een Fivanile Point northward to Coos 
Head and eastward to the Coast Range foothills, Coos County, CK-egon 

( 4) REEDSPffiT MEA: carposited fran surface and subsurface units in the vicinity of Reedsport, 
!buglas County, CK-egon 

(5) ELGENE JlREA: carposited fran surface and subsurface units in the Eugene area, Lane County, Oregon 

(6) CENTRJIL ffillST IW\GE: carposited fran units cropping out in the vicinity of �rt, 
Lincoln County, Oregon 

(7) M::MINNVILLE-SHERIDJl.N MEA: carposited fran surface and subsurface units in Polk County, Oregon 

(8) OREGON CITY-mJIJ..LA MEA: carposited fran surface and subsurface units in the vicinity of 
CK-egon City and M::>lalla, Clackamas County, CK-egon 

(9) ASTffiiA MEA: carposited fran units cropping out along the coastal cliffs and inland 
in Clatsop County, CK-egon 

(10) COLLM3IA Ca.JNlY MEA: carposited fran surface and subsurface units in CollJl'bia County, Oregon 

(11) SaJTH FLAN<-WILLAPA HILLS: carposited fran surface units in Wahkiakll11 and Pacific 
Counties, Washington 

(12 ) GRAYS HAABOR BASIN: carposited fran units cropping out along the Willapa, Chehalis, Satsop 
and Wishkah Rivers, Pacific and Grays Harbor Counties, Washington 

( 13) CENTRJILIA-CHEHPUS MEA: carposited fran surface and subsurface units in the Centra 1 ia
Chehalis coal district, Thurston and Lewis Counties, Washington 

(14) VJES1ERN OLYMPIC PENINSULA: cmposited fran units cropping out along the sea cliffs and 
stream valleys betv.een Point Grenville and the Hoh River, v.estern Grays Harbor and 
Jefferson Counties, Washington 

(15) NffiTI-WEST OLYMPIC PENINSULA: cmposited fran units cropping out in the vicinity of Cape 
Flattery and Crescent Lake, Clallam County, Washington 

(16) NffiTHEAST OLYMPIC PENINSULA: cmposited fran units cropping out along the coastline of 
Discovery Bay and between Port Townsend and Port Ludlow, Jefferson County, Washington 

(17) BREMERTON MEA: cmposited fran units cropping out along the shoreline betv.een Branerton 
and Blakeley Harbor, Kitsap County, Washington 

(18) SEATTLE MEA: composited from surface and subsurface units in the vicinity of Seattle and 
Hobart, King County, Washington 

(19) CAABON RIVER MEA: carpositecl fran units cropping out in the Lake Tapps quadrangle, Pierce 
County, Washington 

(20) BELLIN3HIV"l MEA: composited fran surface and subsurface units in v.estern l'lhatcan and S<agit 
Counties, Washington -8-
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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 # ______ _ _ Location # ---------

State. . . . _36 __ 

Co 1 umn Name: Roseburg Area 

10 

Chart Name: Cenozoic Stratigraphic Units, Western Oregon and Washington ; , 
Principal Reference : 

Bal dwin, E. M., 1974, Eocene stratigraphy of southwestern Oregon :  
Oregon Department o f  Geol ogy and r1ineral Industri es Bul l etin 83 , 
40 p . ,  1 map . 

Bi ostratigraphy: 

Mil es, G. A., 1981, Planktonic 
Roseburg, Lookingglass, and Flournoy 
South1·1est Oregon : Geological Soci pty 
p. 85-103. 

the lower Terti ary 
(Umpqua Group), 
Special Paper 184, 

Column Authors: E. M. Bal dwin ,  University of Oregon 
D. R. McKeel. Consultant, Otis, Oregon 
G. A . Miles, Exxon U.S.A. 

B .  DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 .  
4. 5 .  
7. 
8 . 

9 .  

10. 
11. 
12. 

Subsu rL1c�b��e Both -,0\s��;":!"i�"-�m-----,B�c'l ,-_,�v�,,�,�,u�s-E� o�ce�,� e'O'" "�l\�s--
Donin;;.nt ands 
Subordina!lt 9ravels 

13. Thi ckness U1etric �=-::;:;�lrQ0�-3�D�m�::::;:=====��---
14. �1ajor Unconformties: - Check Appropriilte L1ne -

15. Fos<;i 1 Data: None 

None Di sconformab l e  Angular 

16. -�N�o�,·�---Y�e�a�cs cll�ct�h�od�--------------

\7. Economc Dnta: sand and gravel 

18. Other Data: (?) Pli o-Pleistocene rher terraces occur intermittently 
al ong the valleys. 

19 .  O r i g i nal Reference: 

20. Most Si gnificant Reference: Baldwin, E. M,, and Beaulieu. J . D . •  1973, 
Geology and Mineral Resources of Coos County, Oregon : Oregon Department of 
Geology and Mineral Industries Bulletin 80, 40 p .  

2 1 .  Author(s) of Sheet Preparation : J .  M. Annentrout 
22 . Oa te Prep a red : 12/31/82 
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1 .  
4. 
5. 
7 . 
8 .  

Roseburg Area
2 .  Location# _____ 3. CSD Province# � 

Column # 1 

9 . Lutetian 
SysteM Senes Stage 

� �: ��:� ���g S � � ����a c�b��"' S
�

o

=

th

=� -', i������������=========�s:c�l o=«��E �I k�to�"�/ "' y�•·=:zf�or=m=a 'f''C'"'=== 12 . L i tho logy : Dol'llnilnt � sandstone 0 % 
Su bord.i · ":':"�' 

��9[<''':'v�el=======��--- ___lQ___! 1 3 .  Thickness {�1etric _ 5 Om 
14. NaJar Unconfornities: - Check Appropriiitt� L i ne -

!Jon�: Oisconfomab l e  

_ x __ 

Angular 
_X __ 

15. Foss i l  Data: Upper Ulatisian Stage Forams ; megafossi l s  upper Middle Eocene ( ?) .  
Fossil plants l isted by Brown i n  Baldwin, 1961: See Baldwin, 1974. 

16. Radiometric Data: --�No�n�e ____ Y�e�ar2s �llc�t�h�od�--------------
Source : 

ll. Ecof1onic Dnta: Coal beds of marginal qual i ty present in upper part of 
formation. 

18. Other Data: 

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

20. Most S i gn i f i cant Reference: E. M. Bal dwin ,  1974, Eocene Strati graphy of 
Southwestern Oregon: Oregon Department Geology and Mineral Industries 
Bulletin 83, 40 p .  

21. Author(s) o f  Sheet Preparation: E. M. Baldwin 
22. Date Prep a red: 12-9-82 



1. 
4. 
5. 
7. 
8. 

9. 

Roseburg Area 

System 

2. Location # 3. CSD Province # 710 

6. Coh"Tin # 

Lutetian 
Series Stage 

i �: ��:�� ��g 5�� �� ��
ac

�b��e 
Both 

E"l k"t�;�!"
r
,c{;�

c
.,
e _

_
__ ---;;B7c l"c"w--.,.,F lrno'"ur"'n"-ey"'fm,-----

12. lithology: Dominant :;;:�s�an�d�st(Qc�net===== ----�""-::':::':'-:::::�=�:=ir---Subordinant sjltstone _______]_Q__! 13. Thickness (Metric ;:.:.Jql���;;:_:;:;:;:�=;::==-�-
-

-14. t1ajor Unconfornities: -Check Approprinte L1ne -
None Oisconformable Angular 

Above: _x __ 
Within: 
Below: __ x_ 

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

16. Radiometric Data: --�N�cn�•��Y�e�ar�s �tlc�t�h�cd�-------Source: 

17. Eco!1omic Data: Coal beds at Eden Ridge are possibly commercial. 

18. Other Data: Tyee Fonnation 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. 

19. Original Reference: Diller, J. s.,l898, Description of the Roseburg quadrangle, 
Oregon: u. S. Geological Survey Geological Atlas, Folio 49 

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

21. Author{s) of Sheet Preparation: E. M. Baldwin 22. Date Prep a red: July 1, 1982 

1. 
4. 
5. 
7. 
8. 

--;;R�cs"'e"'bu"'r""Ar=e/. Location # 3. CSO Province # � 

Bed, ----------
9. Ypres i an-luteti an 

System Series Stage 

11. Bounding Units: Above T ee Fm Bclm.,o Lookinqglass Fm 
10. Surface Subsurface or

�
B�c�th�:£�s�ur�f�ac�·====:c������s�r=

== 
12. Lithology: Doninant s· 55 % 

Subordi,n;a
L
nt:,ms�ao�d�s�to�n�e

:;;::;:;;::;:;=::;;::;::::::=
:-r---- 45 % 

13. Thickness (t·1etric � 
14. 11aJor Unconformties: - Check Appropriilte Line -

Above: 
�ithin: 
Below: 

rlone Oi sconformab le Angular 

__ x_ 
15. Fossil Data: Ulitizian Stage Forams: Miles, G. A., 1981, .iD_ Geological 

Society of America Special Paper 184, p. 85-103. 

16. Rad10metric Data: 
Source: 

1 7 .  Ecoror1ic Data: 

None Years ,_,tlc'-'t"hc"-'d'---------

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

19. Ori gina 1 Reference: Baldwin, E. M., 1974, Eocene stratigraphy of southwestern 
Oregon: Oregon Department of Geology and Mineral Industries Bulletin B3, 40 p. 

20. 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. 

21. Author(s) of Sheet Preparation: E. M. Baldwin 
22. Date Prepared: July 1, 1982 
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1. Reference II 2. Location II 3. CSD Province # 710 
4. Co 1 umn Nane Rosebur Area 
5. Chart II 6. Column # 
7. Name of Stratigraphic Unit Elkton S1ltstone Member 
8. Stratigraphic Rank and Status: 

{Circle Appropriate Rank) G�mation� Bed, of Tyee Fonnation 
(Circle Appropriate Status)� Inform�· 

9. Age Paleogene Eocene _,Lo:.ut,ec:tic.:ae:.n ________ _ 

System Series Stage 
10. Surface Subsurface or Both Surface 
1 1 .  Bounding Units: Above Bateman Fm Below lyee Fm 
12. Lithology: Dor�inant siltstone % 

Subordinant sandstone 25 % 
13. Thickness {Metric �::.-_�o�oo�m��:;:;;;:;::;:�;...:..:==:-r---
14. 11ajor UnconforMities: - Check Appropriate llne -

Above: 
\.Jithin: 
Below: 

r�one Di sconformab 1 e Angular 

__ x _ 

15. Fossil Data: Ulatisian Stage Forams (Rau and Stewart): perhaps upper part
See Baldwin, 1g73. Also Miles, G. A., 1981 in Geological Society of America 
Special Paper 184, p. 85-103. -

16. Radiometric Data: 
Source: 

None Years "'"''"''"'hc"'d'----------

17. Eco11or:Jic Data: None 

18. Other Data: Elkton sand!itone beds are similar to those in Tyee and the 
Tyee may interfinger or grade upward into the Elkton: Baldwin (1973) uses 
"Elkton Formation". 

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

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

21. Author{s) of Sheet Preparation: E. M. Baldwin 22. Date Prepared: July 1, 1982 

1. 
4. 
5. 
7. 
8. 

�Rc"'s"eb�u�r�A�r=ea2. Location II 3. CSD Province II� 

9. Ypresian 
Syster.J Series Stage 

10. surface Subsurface or
.�

B�o�thllim�su�r�fa�c�•===:==�=:=�=��2�!.!!� 11. Bounding Units: Above Flournoy Fm Below Roseburg and Pre-Teftlaf'Y 
12. Lithology: Dof'linant siltstone % 

Subordinant conglomerate and sandstone 40 % 
13. Thickness (Metric ;::.:._.zpj�m��';';:���""""::-l __ _ 
14. 11ajor Unconfornities: Check Appropriilte Line -

Above: 
Within: 
Below: 

rlone Disconformable Angular 
X 

--X-

15. Fossil Data: Penutian Stage (R. Thoms) and Penutian-Ypresian Stage Forams.: 
Miles, G. A., 1981, in Geological Society of America Special Paper 
1B4, p. 85-103. -

16. Radiometric Data: 
Source: 

17. Economic Data: 

None Years �"c'-'t"'h00odc._ ______ _ 

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

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

20. Most Significant Reference: Baldwin, E. M., Beaulieu, J. 0., Ramp, L., Gray, J., 
Newton, V. C., Jr., and Mason, R. S., 1973, Geology and mineral resour�es of 
Coos County, Oregon: Oregon Department of Geology and Mineral Industr1es 
Bulletin 80, 82 p. 

21. Author{s) of Sheet Preparation: E. M .  Baldwin 
22. Date Prepared: July 1. 1982 



1. Reference II 2. Location If 3. CSD Pro vi nee # 710 
4. Co 1 umn ��a�e 
5. Chart # 6. Column # 1 
7. Name of Stratigraphic Unit Roseb!!rg Fonnatjon 8. Stratigraphic Rank and Status: 

������� ��������:�� �����s�''"o�ull..CI:�!Ul:£E> 
9. Age Pal eogene Danian-Ypresian 

SysteM Senes Stage 
10 . Surface Subsurface or Both Surface and subsurface 
1 1 .  Bounding Units: Above Lookingglass Fm Bclm� Unknown 
1 2 .  Lithology: DoMinant sil tstone and sandstone 

Subordinant basalt fl ows and breccia 13. Thickness (t·1etric + 
14. t1aJor Unconfornities: -Check Appropri,lte Line-

r�onP. Di sconformabl e Angu1 ar 
Above: __ x_ 

Unknown 

65 % 
35 ·t, 

15. Fossil Data: Forams indicate earl y Eocene Ypresian of Planktonic stages or 
Penutian-Bul itian: Mi les ,  G. A., 1981. Geological Society of American Special 
Paper 184 , p .  85-103. 

Average 62 
16· fladio�etri�

o
���!; o��dJ��0R. A . •  

v��r�resst1(i�83; �/�r 
ci��Bf�o

5�Snn�6nain 
in the Coast Range of Oregon and Washington: Journal of 
Geophys i ca 1 Research 

17. Ecoronic Oilta: Basalt used for road construction - also petroleum expl oration 
targets within sedimentary i nterbeds . 

18. Other Data: The fossil data is for the upper part of the Roseburg Formation 
where sedimentary rocks are abundant . The l ower Roseburg Formation age i s  
determined on  Potassi urn/Argon dates. 

1g. Original Reference: Baldwin ,  E. M . , 1g74 , Eocene stratigraphy of southwestern 
Oregon: Oregon Department of Geology and Mineral Industries Bul 1etin 83, 40 p .  

2 0 .  Most Significant Reference: Baldwi n ,  E . M . , Beau l ieu ,  J . D . ,  Ramp, L., Gray , J .  
Newton, V .  C . ,  Jr. , and Mason , R .  S . ,  1g73, Geology and 
Mineral Resources of Coos County Oregon : Oregon Department of Geology and 
Mineral Industries Bulletin 80, 82 p. 

2 1 .  Author(s) of Sheet Prcparat1on: E. M . Baldwin 
22. Oat� Prepared: 7-1-B2 
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2 .  CAPE BLANCO AREA 

A. COMPOSITE SECTION LOCATION 

Reference # -------- Location # ---------
Latitude __ _,7-"-2�0 __ _,s,o_,N,_� Longitude __ _,1�24,_

0 
__ �3,_3._

' _.._ 
County or Counties ___Q_!L _,c,u,_,rrCly_,c,o,un"-'t"-y __________ _ 

State .. . .  ____J§_ Oregon State 

Column rlame: Cape Blanco Area 
Chart rlame: 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 Oil Corporation 
W. 0. Addicott, U. S. Geological Survey 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1. Reference # 2. Location # 3. CSD Province # 710 3. CSD Province # 710 
4. Column Nar.�e A a 
5. Chart # 6. Column # 

1 .  
4. 
5. 
7. 
8. 

2. Location # 
Cape Blanco Area 

6. Column # 2 
7. Name of Stratigraphic Unit ____marjne and fluyjal terrace deposits 
8. Stratigraphic Rank and Status: 

(Circle Appropriate Rank) Group'*Q"ffiffi&ii\..uer�lber, Bed, _________ _ 
(Circle Appropriate Status) Form� 

9. Age Quaternary Pleistocene 
System Series Stage 

10. Surface Subsurface
.
�o�r�B�o�th���S�ur�f�ac�e�gg����������

= 11. Bounding Units: Above alluvium Below Elk RlVer Beds 
12. Lithology: Dor�inant san % 

Subordinant 9rayel � 
1 3 .  Thickness (f�etric aboyt 13 M 
14. t1aj or Unconfomi ties: - Check Appropr, n te Line -

Above: 
\.-lithin: 
Below: 

None Di sconformab 1 e Angular 
__ x_ 

-�"-

15. Fossil Data: Molluscan fauna reported by Addicott (1g64) 

16. Radiometri
�0���:� 

-'N,_on"'e'----�''-''"''rces �/l!"ct'."h!!'od'--------

1 7 .  Eco1"10r.Jic Dnta: sand and gravel 

18. Other Data: Part of Oregon coastal terrace sequence under study by U. S. 
Geological Survey, Menlo Park 

19. Original Reference: Addicott, W. 0., 1964, A late Pleistocene invertebrate fauna 
from southwestern Oregon: Journal of Paleontology, v. 38, no. 4, p. 650-661. 

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

21. Author(s) of Sheet Preparation: J. M. Annentrout 
22. Date Prepared: g-10-82 
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9. 

System Series Stage 

i �: ��:����g s���� �;a c�:l����e�Bo�t��e�r�ra�c�iu���:p�a§�� 1�t;•gg�:B�c�l o�w�P�or�t�O�r�fo�r�d �F�or�mEalti�oniC= 12. Lithology: Dol'linant 90 
Subordinant conglomerate 10 % 

13 .  Thickness (Metric 
14. Major Unconfomities: - Check Approprinte Line -

Above: 
Within: 
Below: 

None Disconformable 
-�"-

Angular 

15. Fossil Data: Forams and Mollusks discussed in Armentrout {lg8o), Marmnals mentioned 
in Annentrout, J. M., 19819 Geological Society of America Special Paper 184, 
p. 137-148. 

1 6 .  Radiometric Data: None Years �11!Cet'."h2'odc_ ______ _ 
Source: 

17. EconoMic Data: 

18. Other Data: 

1g. Original Reference: Diller, J. S., 1902, Topographic development of the 
Klamath Mountains: U. S. Geological Survey Bulletin 1g6, 5g 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. 

20. Most Significant Reference: Annentrout, J. M.� 1g8o, Field trip road log for the 
Cenozoic strati 9raphy of Coos Bay and Cape Blanco southwestern Oregon: Oregon 
Department of Geology and Mineral Industries Bulletin 101, p. 175-216. 

21. Author(s) of Sheet Preparation: J. M. Annentrout 
22. Date Prepared: g-10-82 



2.  CAPE BLANCO AREA 

l. Reference II 2. Location# 3. CSD Province# 710 
4. Column NaMe Cape Blanco Area 
5. Chart # 6. Column II 
7. Name of Strat1graphic Unit Port Orford Formation 
8. Stratigraphic Rank and Status: 

?����i: :������::�� �����5G
ro

0r, ma�1��m�1��ber, Bed, ----------
9. Age Quaternary Ple1stocene 

System Series Stage 
10. Surface Subsurface or Both Surface 
11. Bounding Units: Above Elk River Beds Below Emp1re Fm. 
12. Lithology: Dor.1i nant sandstone % 

Subord,.i
�
oa
�
o
2
t 
�
s�i l�t�st�o�oe�+�c�o�og�l

�
om�e�ra�t

�
e
=::

;--
-

- 45 % 
13. Thickness (/1etric , -;::- 56 m 
14. 11ajor UnconforMities: -Check Approprir�te Line-

fJonP. [)i sconformab le Angular 
Ab0ve: _ _  X_ 
Within: 
Below: -X--

15. Fossil Data: Molluscan fauna discussed by Roth, B., 1979, Late Cenozoic 
invertebrates from northwest California and southwest Oregon: University of 
California Berkeley, Doctoral thesis, 803 p., unpublished. 

16. _,N-,o"ne'--__ Y,_,e,arcos "'tto'-'t"'-hoeodc__ ______ _ 

17. ECOf'O!'liC Data: 

18. Other Data: 

19. Orig1nal Reference: Baldwin, E. M., 1945, Some revisions of the late Cenozoic 
Stratigraphy of the southern Oregon coast: Journal of Geology, v. 53, p. 35-46. 

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

21. Author{s) of Sheet Preparation: E. M. Baldwin 
2?. Date Prepared: 7-2-82 

l. 
4. 

5. 
7. 
8. 

9. 
System 

10 .  Surface Subsurfilce or Both Surface 

Burdi ga 1 i an-Serrava 11 ian 
Stage 

11. Bounding Above Empire Formation BelowRoseburg Fm 
12. Lithology: d 95 % 

Subord1nant conglomeratic sandstone 5 
13. H1ckness (f1etnc 150-180 m 
14. rlajor Unconfornities: -Check Appropr,,lte Line-

!�one Disconformable Angular 
__ X_ 

15. Foss i 1 Data: Extensive marine 1 arger invertebrate fauna throughout fonnation, 
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). 

16. Radiometl"i�0���:; 
None Years ctt!'-c'oc·h�od,_ ______ _ 

17. Economc Dilta: 

18. Other Data: 

19. Qri gina 1 Reference: Addi cott, W. 0. , 1980, Miocene stratigraphy and fossi 1 s, 
Cape Blanco, Oregon: Oregon Geology, v. 42, no. 5, p. 87-97. 

20. Most Significant Reference: Addicott, W. 0., 1980, Miocene stratigraphy and 
fossils, Cape Blanco, Oregon: Oregon Geology, v. 42, no. 5, p. 87-97. 

21. Author(s) of Sheet Preparation: W. 0. Addicott 
22. Date Prepared: 7-8-82 
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l. 
4 .  
5. 7 .  ' 
9, 

2. Location # 
Caoe Blanco Area 

Systel'l Series 

3. CSD Province # --IlQ__ 

Tortoni an-Messinian 
Stage 

10. Surface Subsurface or
.
�

B�o�t�h��Su�r
E
fa�c�e���=��::s����=FJ:�

�= 11. Bounding Unit<>: Above Port Orford Format1on Below sandstone of Floras lake 
12. Llthology: Dominant sandstone 80% 
13. Thickness (r�;����d,�

i 'J�'Q,�o�' ��'5(����P��o�1 !ctJ=st=o=oe�::::;:===�--- ______lQ_! 
14. r1aJor UnconforMities: -Check Appropnilte Line -

Above: 
1-jithin: 
Below: 

None Disconformable Angular 
__x_ 

__ x_ 
15. 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). 

1 6 .  Radiomett"i�0���:� 
None Years '2r·le".!te!h<!;Od'._ ______ _ 

17. Econonic Oil.ta: 

18. Other Data: Restricted fonnation 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. 

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

20. Most Significant Reference: Addicott, W. 0., 1980, Miocene stratigraphy and 
fossils, Cape Blanco, Oregon : Oregon Geology, v. 42, no. 5, p. 87-97. 

21. Author(s) of Sheet Preparation: W. 0. Addicott 
22. Date Prepared: 7-8-82 

l. 
4. 
5. 7 .  
8. 

-�ca�p�e"BTla�o�co�f;ea 
Location # 3. CSD Province It 2!Q__ 

9. Thaneti an-Ypres ian 
System Series Stage 

10. Surface Subsurface or Both Surface 
JL Bounding Units: Above Floras Lake and Emp1re Fms. Bclm.; Unknown 
12. Lithology: DoMinant s ale 

Subordinant � 
13. Thi ckncss (t�etri c '.:::!4�0+�m:::;::::;::::====::===::;----
14. t1ajor Unconfornities: -Check Appropriilte Line -

None Di sconformab 1 e Angu 1 ar 
Above: _x __ With1n: 
Be 1 ow: Unknown 

15. Fossil Data: Middle Eocene forams: Bandy, 0. L., 1944, Eocene Foraminifera 
from Cape Blanco, Oregon: Journal of Paleontology, v. 18, no. 4, p. 366-377. 

16. Radiometric Data: --�N�on�·----�Ye�a�rs ctt".!otoch�od,_ ____________ __ 

Source: 

17. EcoPonic Data: 

18. Other Data: E. M. Baldwin and others (1973, Oregon Department of Geology and 
Mineral Industries Bulletin 80) assigned these shale� to the Rqseburg Formation. 
The Roseburg Formation shales are in fault contact w1th Jurass1c Otter Point 
Formation metasediments. 

19. Original Reference: Diller, J. S., 1902, Topographic development of the Klamath 
Mountains (California and Oregon) U. S. Geological Survey Bulletin 196, 
p. 1-69. 

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

21. Author(s) of Sheet Preparation: 
22. Date Prepared: 

J. M. Armentrout 
9-10-82 



3.  COOS BAY AREA 

A .  COMPOSITE SECTION LOCATION 

Reference # -------- Location # ---------

Latitude --�4!l;3!._ 0 __ �21_5 _,_N_ Longitude __ 21=:24,_0 ___ 1;,5c.'..::w:__ 
County or Counties ...Qll_ _!,JC0/20!>_S_<,C£JOU!!!:n'-'t'--------------

State .... � Oregon State 
Co 1 umn Name: Coos Bay Area 
Chart flame: Cenozoic Stratigraphi c  Units, Western Oregon and Washington 
General Location Description: Cenozoic section composi ted from units 
cropping out between Fi vemi l e  Point northward to Cape Arago and Coos 
Head, and eastward to the Coast Range foothil l s  east of Coos Bay, 
Coos 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 I ndustries Bulletin 101, p. 175-216. 

Column Authors: E. M. Baldwin, University of Oregon 
J. M. Annentrout, Mobil Oil Corporation 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 .  Reference # 2. Location # 3. CSD Province # 710 
4. Column Nane 
5. Chart # 6. Column # 3 7. Name of Stratigraphic  Unit marjne and fluvial terrace deoosits 8. Strati graphic Rank and Status: 

(Circle Appropriate Rank} Group omation f1ember, Bed, Numerous units 
{Circle Appropriate Status} Forma 

9. Age Quaternary Pleistocene 
System Series Stage 

Above: 
Within: 
Below: 

15. Fossil Data: None in Coos Bay area 

16. Radiometric Data: None Years 
Source: 

17 .  Ecoroonic Data: sand and gravel 

__ x _ 

_x __ 

f·lethod 

18. Other Data: l i ttoral and aeolian sands - several terraces are presentsee Griggs ( 1945). 

1g. Original Reference: Griggs, A. B . ,  1945, Chromite bearing sands of the 
southern part of the coast of Oregon : U. S. Geol ogical Survey Bulletin 
945-E, 150 p. 

20. 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 Mi neral Industries Bulletin 101, p .  175-216. 

21. Author(s) of Sheet Preparation :  J. M. Armentrout 
22, Date Prep a red: g-10-82 
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I .  
4, 

5 .  
7 . 
8 .  

9 .  

2 .  Location # 3. CSD Province # 710 
Coos B.a Area 

6. Column # 

Tortoni an-Zancl ean 
Series Stage 

10. Surface Subsurface or Both Surface 
11. Bound i n g Units: Abov:;�PEl e�i �s t�o�ce�n�e �d�ep�o�Sl�· t�s ���B�c�l o�w�T�u�nn�e�l �P�o1�n�t �F�m�. �an

J
ctC'�'M�1 o�cene 

12. Lithology: DoMinant sandstone 85 % beds" 
Subordinant siltstone � } �: �:� ��n���o���;�� � ;cc:.,;c,-_-"-5�)q�'o:"O, k,.-;cAp"'pccro"'p-=n"· e"te""L"i n"'e---

None Oi sconformab 1 e 
Above: 
Within: 
Below: __ x_ 

Angular 
_ x __ 

_x __ 

15. Fossil Data: Abundant moll usks ass1gned to Graysian Stage - by recorrel ation 
using Di atoms: See Barron and Armentrout, 1980, late Mi ocene diatom fl orules 
of the Empire Fonnation, Coos Bay, Oregon: Geological Society of America 
Abstracts with Programs v. 12 , p. 95-g6 ,  16, Radiometri�

0
���:� None Years ctl,_ct"h>;'_Od'L_ ______ _ 

17. Econo�:�ic Data: 

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

1g. Original Reference: D i l l er ,  J .  S., 1896, A geological reconnaissance i n  
northwestern Oregon: U .  S .  Geol ogical Survey 17th Annual Report, pt .  1 ,  
p .  441-520. 

20. Most Significant Reference: Armentrout, J. M . ,  1980, Field tr1p road log for the Cenozoic stratigraphy of Coos Bay and Cape Blanco, southwest Oregon: 
Oregon Department of Geology and Mi neral Industries Bulletin 101, p. 175-216. 

21. Author{s} of Sheet Preparation: E. M .  Baldwin 
22, Date Prepared: 7-2-82 



3 . COOS BAY AREA 

1. Reference # 2.  Location # 3. CSD Province # 710 4. Column Nar1e Ar a 
5. Chart # 6. Col umn # 
7. Name of Stratigraph ic Un it Coos Conglomerate Member 
8. Stratigraphic Rank and Status: 

( C i rc le Appropriate Rank) Gffip FDmationCljmber\ Bed, member of Empire Fonnation 
( C i rc l e  Appropriate Status) orma Informa 

9. Age Neogene Mi ocene Tortonian-Messinian 
System Series Stage 

10. Surface Subsu rface or Both Surface 
1 1 .  Bounding Units: Above Empi[!'rg;e ;fF'i!:m �s�an�d�stEo�nee.is==[BiCcT<1 omw'")E�m;e:o,rrr.O:eJ'F'Q'orn�at�l'Q'on�s�an@d5]s t@o�nes 
1 2 .  L i thol ogy : ��������an� ���d!���:

ate 
ZO � 

1 3 .  Thickness (1·1etric 12 m 
1 4 .  �1aj or Unconfomi t11es : - Check /\.ppropri ;)te L i ne -

Above: 
tJonA O i sconfomable 

_x __ 

X 

Angu l a r  

1 5 .  Foss i l Data: Diatoms of rhal assjosjra � - � reinholdi Zones 
occur in strata below and above Coos Congl omerate - see Barron and 
Armentrout, 1980, Geological Soci ety of America Programs with Abstracts 
v. 12, p, 95-96. 

16. Radi ometl·i�
0
���:; None Years cc�1c'-'t""ho"'d.__ ______ _ 

1 7 .  Ecoronic Data: 

18 .  Other Datu· Coos Congl omerate fi l l s  a channel eroded into Empire Fonnation 
sandstones � i t  is an intrafonnational congl omerate. A second congl omerate 
occurs up section from the type Coos Congl omerate at Foss i l  Rock. 

19. Ori g ina l Reference: Di l l er, J. S . ,  1896, A geological reconnaissance i n  
northwestern Oregon : U . S . Geological Survey 17th Annual Report, p t .  1 ,  
p .  441-520. 

20. Most S ign if i cant 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 1 0 1 ,  p. 175-216. 

21.  Author( s )  of Sheet Preparation : J. M. Annentrout 
22. Date Prepared: 12-31-82 

I .  4 .  
5 .  
7 .  
8 .  

2.  Location # 
Coos Bay Area 

3. CSD Province II 710 

Bed , ---------� 

9 .  

1 0 .  11 . 
1 2 .  

1 3 .  
1 4 .  

Above: 
Wi thi n :  
Below: __ x_ 

Priabonian 
Stage 

Bastendorff Shale 

Angu lar 
X 

1 5 .  Foss i l  Data: Upper Galv1man Stage Mollusks See Armentrout , 1980, Oregon 
Department of Geol ogy and M1neral Industnes Bullet1n 101 , p. 175-216. 

16. Radiometric Data: 
Source : 

1 7 .  Econonic Dilta: 

None Years �tloc_ctc'Chov.d._ ______ _ 

% _  

18. Other Data: Only exposure i s  i n  sea c l i ffs west of mouth of Coos �ay. Also 
referred to as Tunnel Point Formation but Tunnel Point Sandstone 1 s  preferred 
in U. s. Geological Survey Bulletin 1535. 

19. Orig1nal Reference: Dal l ,  W. H., 18g8, A table of the North American Tert� ary 
formations , correl ated with one another and with those of western Europe w1th 
annotations : U. S. Geological Survey 18th Annual Report, pt. 2, p .  323-348. 
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1 5 .  Foss i l  Data: Narizian and Refugian Forams : See Armentrout, 1980, Oregon 

Department of Geology and Mineral Industries Bul letin 101 , p. 175- 2 1 6 .  

1 6 .  Radi ometr i c  Data: 
Source: 

None Years �11'-otcch!!'od'----------

1 7 .  Ecoror1ic Dilta: Potential scource of petroleum 

1 8 .  Other Data: Mostly sil tstone and shal e ,  thus poorly exposed . Also referred to as 
Bastendorff Formation but Bastendorff Shale is preferred in U. S. Geological 
Survey Bu l letin 1535. 
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Cal i fornia Univers i ty Publication in Geological Sciences , v. 1 6 ,  p. 449-460 . 
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Macrofossil Stages: See Armentrout, 1980, Oregon Department of Geology and 
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16. Radiometric Data: 
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15. Fossil Data: Nari zi an Foraminifera: see Armentrout, 1980, Oregon Department of 
Geology and Mineral Industries Bulletin 101, p. 175-216. 

16. Radiometric Data: ___ N�o�n•�--�Y�ea�r�s �"e�t�ho�d�--------------Source: 

1 7 .  Econor:1ic Oilta: Corrmercial coal measures - subsurface mining now abandoned. 

18. Other Data: Deltaic sandstone unit 
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1 5 .  Fossil Data· Narizian Foraminifera· See Armentrout, 1980, Oregon Department 
of Geology and Mineral Industries Bulletin 101 , p. 175-216. 

16 . Radiometric Data: 
Source: �N�on�e�--�Y�ea�r2s �tle�t�ho�d�--------------
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18. Other Data: Deltaic sandstone unit 
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1 5 .  Fossil Data · Ulatizian {possibly upper) Foraminiferal Stage: Bird, K.  J . ,  1967, 
Biostratigraphy of the Tyee Formation ( Eocene) . southwestern Oregon: Uni vers ;ty 
of Wisconsin doctoral dissertation, 209 p . ,  unpublished 

1 6 .  Radiometric Data: -�No�o�e ___ Y�e�ar�s �llc�t�ho�d�-------
Source: 

l 7 .  Ecoronic Oc.ta: Contains coal beds of marginal economic value 

18. Other Data : Shallow water offlap phase of Tyee seaway 

19 .  Or ig inal Reference: Baldwi n ,  E. M . ,  1974, Eocene stratigraphy of southwestern 
Oregon: Oregon Department of Geol ogy and Mineral Industries Bu1 1 etin 8 3 , 40 P 
map 

20. �lost S ian if i cant Reference: Baldwin , E. M ., Beaul ieu, J . D . ,  Ramp, L ., Gray , J . ,  
Newton,- V .  c . ,  J r . ,  and Mason, R .  S . ,  197 3 ,  Geology and Mi neral Resources of coos County, Oregon: Oregon Department of Geo 1 ogy and Mi nera 1 Industries Bu1 1 eti n 80. 
82 p. 
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1 5 .  Fos s i l  Data: Ulatisian Forams (Rau and Stewart): perhaps upper part of Ulatisian: 
see Baldwin ( 1974) 

16. Radiometl'ic Data: --�No�o�e _____ Y�e�ac�s �flc�t�ho�d�--------------
Source: 

17. Eccl'oni c  Data: 

18 . Other Data: Elkton sandstone beds are similar to those i n  Tyee - and the Tyee r;tay 
interfinger or grade upward into the Elkton. Baldwin ( 1974) used Elkton Format1on: 
locally known at Cape Arago as Sacci Beach beds. 

19. Original Reference: G8ael0ct1
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2 1 .  Author(s )  of Sheet Preparation: £. M. Baldwin 
22. Date Prepa red: 7-1-B2 

- 21-

I .  
4 . 
5. 
) ,  
8 .  

2 .  Location # 3 .  CSD Province # 710 
6 .  Column # 3 

Bed, ----------
9 .  Lutetian 

SysteM Series Stage 
10 .  surface Subsurface:ro�c�Bo�tjh �s�u�rf�atce������������3g
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15 . Fossi l  Data : Ulitizian Forams (Miles, G. A . ,  1981, Geological Society of America 
Special Paper 184, p. 85-10 3 )  

1 6 .  Radi omet1·ic Data: _ _.,N,.oo,e ___ Y!-'e"'-a '-"rs �tlc�tcch�od'-------� Source: 

17. Eccnor.1ic Drtta: Coal beds at Eden Ridge are poss i bly commercial. 

18 .  Other Data: Tyee Fm. rests on Flournoy Fm. Both contain mass i ve sandstone beds 
but the Flournoy beds are better graded and may be of deeper water deposi tion 
than Tyee beds. Tyee Fm. contains coal and conglomerate at southern end . 

1 9 .  Ori gina 1 Reference: Diller, J. S. , 1898, Description of the Roseburg quadrangle, 
U. S. Geological Survey Geologic Atlas Folio 49. 

20. t·1ost S ign if icant Reference: Baldwin, E .  M., 1974, Eocene stratigraphy of 
southwestern Oregon: Oregon Department of Geo 1 ogy and Mi nera 1 Industries 
Bull etin 80, 82 p. 
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1 5 .  Fossil Data: Forams Uliti zian "' Lutetian (Miles, G. A . ,  1981, Geological 
Society of America Special Paper 184� p. 85-10 3 )  

16 .  

17 .  Ecoromc 0<1ta: 

_..JN'i.COWJOO'----Y'-'e"'-ar'-"s �tlc�t�h�od�-------

18. Other Data: Basal Flournoy is largely graded sandstone; upper Flournoy is 
largely s iltstone. 

19. Orig inal Reference: Baldwin, E. M . ,  1974, Eocene stratigraphy of southwestern 
Oregon: Oregon Department of Geology and Mineral Industries Bull etin 8 3 , 
40 p .  
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Coast Range of Oregon and Washington: Journal of Geophys ica 1 Research. 

17. Econo1:1ic Oilta: Might be a source of petroleum. Basalt used for crushed rock 
for roads and construction. 

18. Other Data: The basalt is confined to the lower part of the Fonnation along 
the N . Fork of the Umpqua River. Elsewhere the fonnation is thicker with 
1 eases of bas a 1t interbedded with sedimentary rocks. 

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

20. Most S i gn i ficant Reference: Baldwi n ,  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. 

21. Author(s ) of Sheet Preparation: E. M. Baldwin 
22. Date Prepared: 7-1-82 



4 .  REEDSPORT ( SUBSURFACE )  

A. COMPOSITE SECTION LOCATION 

Reference 11 _______ _ Location # ---------
Lati tude ___ 4,_,3L0 __ __,4,_Q__,_N_ Longitude --""-12c.:4c_0 __ __,1,_o___,_w_ 

County or Counties ____Q_lL � . .:,C"'ou"nu,t,_ _________ _ 

State . . .  � Ore on State 

Co 1 urm rlar:�e: Reedsport Area 
Chart r1ame: Cenozoic Stratigraphic Uni ts, Western Oregon and Washington 

General l_ocation Descriptir:m: Cenozoic section for coastal area and subs urface 
of the Reedsport Area , Reedsport, Oregon . Subsurface data from the General 
Petroleum Corporation Long Bell No. 1 Wel l ,  sec. 2 7 ,  T. 20 S . ,  R. 10 W. , 
Reedsport quadrangle, Douglas County, Oregon 

Principal Reference: (with Bi ostratigraphic Review ) :  

Rau, W . W. , 1973, Preliminary identifications o f Forami nifera from 
General Petroleum Corporation Long Bell No. 1 Wel l ,  Oregon : Oregon 
Department of Geology and Mineral Industries Oi l and Gas Investigation 
No. 3 ,  2 sheets. 

Column Authors: W. W. Rau, State of Washington 
D. R. McKeel , Consultant, Oti s ,  Oregon 

B. DATA SHEETS FOR EACH STRATIGRAPH IC UNIT ON CORRELATION CHART 

1. RefererJce # 2. Location II 3 . CSD Province # 710 
4 .  Co 1 umn f!ane Reedsport ( subsurface) 5 .  Chart # 6. Col umn # 4 
7. fJame of Strat1graph1 c Unit s i l tstone 
8. Stratigraphic Rank and Status: 

Bed, ----------
�����i: ��������:�� �����s�

r���ma�m
a 
n�orm�1�m

ber, Bed, ----------
9 .  

Systel'l Series Stage 
10 .  Surface Both Surface 1 1 .  Bounding :!��a�l l!·u�vi;u�m���G���B�c�l o�«�a�l �I �lo�c�a�l �o�ld�e�r ffiu�nlit:S:s == 
12 .  Li thology: Dol'li nil.nt san io� 

Subocdinent gravel and mud 30 � 
13. Thi ckness (Metric 1 -10+ m 14 .  t1ajor Unconforni ties: - Check t'l.ppropr;,,tc L i ne -

Above: 

15. Fos s i l Data: None 

1 6 .  Radi ometl- ic Data : 
Source: 

rtonA Oi sconforl'lable _x __ _x __ 
_x __ 

1 7 .  Ecor1oni c Oilta : Locally chromium-rich terrace sands 

Angular 

18.  Other Oatil : Raised beach terraces and r;iver val l ey a l l uvial terraces composed 
of muds, sands and grave 1 s .  

1 9 .  On gina 1 Reference: Griggs , A. B . ,  1945, Chromite bearing sands of the southern 
part of the coast of Oregon : U. S. Geological Survey Bulletin 945- E ,  150 p .  

2 0 .  Most Sign if icant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation : J. M. Armentrout 22 .  Date Prepa red : 10-15-82 
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9. Age Pal eogene Eocene _ _cl,uccte,_,tccia"'n'---------
SysteM 

10. Surface 1 1 .  Bounding 1 2 .  Li thology: 
13. 14 .  

1S .  Fos s i l Data: 

1 6 .  Radiometl- ic Data: 
Source: 

1 7 .  Ecor>onic Data: 
18 .  Other Dat a : 

Above: 

Series 
Subsurface 
Plei stocene 
si l tstone 
sandstone 

- Check Appropr,FJte l i ne -

Stage 

Be 1 ow sands tone 

rlone Disconformable Angular 

Unknown 
Unknown 

__x _ 

Ulatisian Foraminiferal Stage: Rau ( 1973) 

---"No"n"'e __ Y"''"'ar"-s ""''"''"'ho"'d'--------

1 9 .  Ori g i nal Reference: Rau, w. w . , 1973, Preliminary identifications of Foraminifera 
from General Petroleum Corp. , Long Bell No. 1 Wel l ,  Oregon: Oregon Department 
of Geology and Mineral Industries Oil and Gas Investigation No. 3, 2 sheets 

20. Most S ign if icant Reference: Same 

2 1 . Author ( s ) of Sheet Preparation : J. M. Armentrout 
22. Date Prepared: 10-15-82 



4 . REEDSPORT ( SUBSURFACE )  

I .  Reference # 2. Location # _____ 3. CSD Province # 710 
4. Col umn NI�M�e�;Re�e�ds�p�or�t�(s�ub

�s
�
ur�f�ac�e�

)�
=
�������������� 5 , Chart # 6. Column # 4 

7. flame of Stratigraphic Unit sandstone 
8. Stratigraphic Rank anr:l Status: 

( C i rc le Appropriate Rank) Group omatio ( C i rc le Appropriate Status) Forma 
9. Age Pal eogene Eocene Ypres i an-Luteti an 

System Series Stage 
10 .  Surface Subsurfnce or�B�o�th��S�ub�s�ur�fi

ac
E
e
�����������i=r== 1 1 .  Bounding Uni t s :  Abnve s i l tstone Bc lm� shale 

12. Li thology: Oor1in�nt sandstone � 
Subordinant s i l tstone 30 % 

g: �:� �� n���o� �� ;�� � ;;;c,occ. ,----'_"'7lch�e�c kc-:c,\p�p"'ro"p'"ro'"o�te"'L"i nCOe--:_:--

15 .  Fos s i l Data : 

1 6 .  

1 7 .  Ecoronic Onta: 

rlon� Di sconformab le 
Above : 1!nk.n.mm._ 

Unknown 
Unknown 

Angu l a r 

Ulatisian Foramini fera Stage; Rau ( 1973 ) .  

-�N�on�e--�Ye�ars �fle�t�ho�d�--------------

1 8 .  Other Data: Well log used to estimate sand percent . 

19 .  Original Reference: Rau, W . W . ,  1973, Prel imi nary identifications of Foramini fera 
from General Petroleum Corp. Long Bell No. 1 Wel l , Oregon : Oregon Department of 
Geology and Mi neral Industries Oi l and Gas Industires No. 3, 2 sheets 

20. Most Sign if icant Reference : Same 

2 1 .  Author( s )  of Sheet Preparation: J. M . Annentrout 
2 2 .  Date Prepared: 10-15-82 

1 .  
4 .  5 . 
7 .  
8 .  

2 .  Location # 3. CSD Prov1nce # 710 
Reedsport (subsurface) 

9 .  

10 .  1 1 .  12 .  
1 3 .  
1 4 .  

Ypresian 
Stage 

Bcl o1� volcanics 

- Check Approprinte L 1 ne -
r�on�e Di sconformab 1 e Angul ar 

lJn.i<.nlllin_ 

lJn.i<.nlllin_ 
lJn.i<.nlllin_ 

1 5 .  Foss i l Data: Ulatisian to Penutian Foramini feral Stages : Rau ( 1973 ) .  

1 6 .  Radiometric Data: 
Source: 

1 7 .  Econonic Dnta: 

18. Other Data : 

95 % 

19. Original Reference: Rau, W. W . , 1973, Prel iminary identifications of Foraminifera 
from General Petroleum Corp. Long Bell No. 1 Wel l ,  Oregon : Oregon Department of 
Geology and Mineral Industries Oil and Gas Inv. No. 3, 2 sheets 

20. Most S i gn if icant Reference: Same 

2 1 .  Author( s ) of Sheet Preparation: J. M. Armentrout 
2 2 .  Date Prepared: 10-25-82 
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System Series 
10.  Surface Subsurface or

�

B�o�th��S�u�bs�u�rf�a�ce�����
;
�������

== 1 1 .  Bounding Units : Above sandstone Below s1 ltstone and shale 
12. L i thology: Dorlinc.nt 100% 

Subordinant % 

g: �:J ��n5��0� ��;�� � ;oc, ,cc,-_<c"ih�ec;clk�A'-p"'p"ro�p�n"' a"'te�L ,co· n"'e--:--
rlone Oi sconformab 1 e Angu lar 

Above: ..J.!nkri.o<n 
Withi n : Unknown 
Below: ----uril<nown 

15 .  Fos s i l Data: Ulatisian Foramin iferal Stage (Rau, 1973) 

16.  Radiometl' i c Data : ___ N�o�n�e--�Y�e�ar�s �tle�t�h�od�--------------Source: 

1 7 .  ECOf10MiC Data: 

18. Other Data: 

19. Original Reference: Rau , W. W . ,  1973, Prel imi nary identifications of Foraminifera 
from General Petroleum Corp. Long Bell No. 1 Wel l .  Oregon : Oregon Department of 
Geology and Mineral Industries Oil and Gas Investigation No. 3, 2 sheets 

20. Most Sign ificant Reference : Same 

2 1 .  Author( s )  of Sheet Prepara tion: J. M. Annentrout 
2 ? .  Date Prepared: 10-15-82 

1 .  
4 .  
5 .  
7 .  
8 .  

6 .  Col umn # 4 

9 .  Thaneti an-Ypresi an 

10 .  
1 1 .  12 .  
1 3 .  
1 4 .  - Check Appropnnte L ine -

Stage 

Unknown 

Nom'! Di sconformab le Angul a r 
Above: Unknown 

Unknown 
Unknown 

15 .  Fos s i l Data: Ul atisian to Penutian Foraminiferal Stages: Rau ( 1973) 

16. Radiometric Data: 
Source: 

1 7 .  Eco11or:�ic Dilta: 

1 8 .  Other Data ; 

_.r!Nlllon10e ___ Y,_.,e"'-ar'2s '-'tle,_,t"-'ho"'d�-------

1 9 .  Ori ginal Reference: Rau, W. W . ,  1973, Prelimi nary identifi cations of Foraminifera 
from General Petroleum Corp. Long Bell No. 1 Wel l ,  Oregon: Oregon Department of 
Geology and Mineral Industries Oi l and Gas Inv. No. 3, 2 sheets 

20. Most Signi ficant Reference : Same 

2 1 .  Author( s ) of Sheet Preparation : J. M. Armentrout 
22. Date Prepared: 10-15-82 



Above: 

1 5 .  Foss i l  Data: None 

_ x __ 

5 .  EUGENE AREA 

A. COMPOSITE SECTION LOCATION 

Reference t1 _______ _ Locatwn t1 ________ _ 

Latitude __ _:4,_,4c_
0 
__ ____.1,_4 _,._N_ Long i tude 

County or Count i es �- _.,Lc"in""nC'C,o.,on"'t"-y ____________ _ 

State. . -� �Or�e�go�"---------------
Col urm rlar:1e: Eugene Area 
Chart flame :  Cenozoic Stratigraphic Units, Western Oregon and Washi ngton 

Gcncr,11 l_ ocation flescr1 p t 1 o n :  Cenozoi c section composited from units in and 
around Eugene , Oregon , i nc luding the Mobil #1 Ira Baker wi l dcat wel l .  Well 
location 1987'  south and 2537' west of NE corner sec. 1 8 ,  T. 15 S . , R. 3 W. , 
Eugene quadrangle , approximately 1 2 . 5  miles north of Eugene. 

Principal Reference : 
Vokes , H . E . , Snavely ,  P . D . , Jr. , and Myers , D . A . , 195 1 ,  Geology 
of the southern and southwestern border areas of the Wi 11 amette 
Val ley, Oregon : U. S. Geological Survey Oi l and Gas Investigation 
Map OM llO . 

Col umn Authors: E. M. Baldwi n ,  Univers i ty of Oregon 
W. N. Orr, Uni versi ty of Oregon 
M. Brownfield, State of Oregon 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 .  
4 .  
5 .  
7 .  
8 .  

9 .  
10 .  
1 1 .  
1 1 .  

1 3 .  
1 4 .  

Above: 

2. Locat i on # 

__x _ 

3. CSD Prov i nce # 710 

Stage 
Fisher and Eugene 
Formations 

Angular 
_x __ 

1 5 .  Fossil Data : Megaflora] studies by J .  Wolfe (U . S .G .S . ) :  Lower Angonian 
Megafloral Stage based on Wi l l amette flora i n Li ttle Butte strata overlying 
Eugene and Fi sher Formation : See Wolfe ( 1981 ) .  

1 6 .  Radiometr i c  Data : ---"'No,_,n,._e __ Y'-''""-''-"" """-'t"'h"'od'----- 1 6  · f!adi omet �·i �0���! � Ever����, 
mj � 1 � ��Y��ds 

Jame��tQ�d r·-. -• .:,'��:,;�:;.��, '"Po�t"'as"'s"' o"'mc--a=rgon dates 
and the Tertiary floras of North America: American Journal of Science, v. 262, 
p . 945-974. 

Source : 

1 7 .  Ecor1orlic D<�ta : Sand and gravel 

18. Other Data: Terraces occur intermittently a 1 ong rivers 

1 9 .  Ori g inal Reference: 

20. Most S i g n i f i cant Reference: Vokes, H . E . ,  Snavely, P. D . ,  Jr . ,  and 
Myers , D. A. , 195 1 :  Geology of the southern and south�estern border ar�as �f the Wi1 1amette Valley, Oregon : U. S. Geological Survey, 01l and Gas Invest1gat10n 
Map OM-110. 

21. Author( s )  of Sheet Preparation : J. M. Annentrout 
22. Date Prepared: 12-31-82 
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1 7 .  Ecor10f:l i c  D<�ta : 

1 8 .  Other Dat2: 

rg. Original Reference: Wel l s ,  F. G . ,  1956, Geology of the Medford quadrangle, Oregon
Cal i forn i a : U. S. Geological Survey Map G . Q . -89.  

20 .  Most S i g n i f i cant Reference : Wolfe , J . A . ,  1 9 8 1 ,  A chronologie framework for 
Cenozoic megafoss i l floras of Northwestern North America and i ts relation to 
marine geochronology: Geological Society of America Special Paper 184, p. 37-47. 

2 1 .  Author (s ) of Sheet Preparation : W . N. Orr 
2 2 .  Date Prepared: 7-9-82 Additions J. M. Armentrout 10-11-82 



5 .  EUGENE AREA 

Priabonian 
Series Stage 

10. Surface Subsurface or Both Surface and subsurface Fisher or Spencer 
1 1 .  sounding units : Abov:;�·�l �u�v,�u�mS����;�B:e;l o�w��Fo�rm��a�l�io�n�s�if---
12 .  Li thology: Dominant sandstone 50% 

�t �:J��
n
���o�����!���::nt ��ad:::n;PP:0

o
;:1

a::: :��:: _ 

Jio
npe SO% 

�!one Disconformable Angular Above: 
Withi n :  
Below: 

15. Fossi l  Data : Refugian Foramin iferal Stage: early Refugian-K. McDougal l ,  1979, Paleo
ecological evaluation of late Eocene biostrati graphy of the west coast; U .  S ,  Geological 
Survey Open File Report 79-934, 206 p . ;  Mollusks discussed by C . J . S .  Hickman, The 
Ol i gocene marine moll uscan fauna of the Eugene Formation in Oregon: Univers i ty of 
Oregon Natural History Museum Bulletin 16, 112 p . ,  1969. 

16 . Radiometric Data: None Years Method 

1 7 .  Economic Data: 

18.  Other Data: Paral ic to shal low marine depositional envi ronment 

19. Original Reference: Smith, W. D . ,  1924, Petroleum poss ibi l i ties of western Oregon: 
Economic Geology, v. 1 9 ,  no. 5, p. 455-465. 

20. Most S i gn i ficant Reference: 

2 1 .  Author (s )  of Sheet Preparation: 
22. Date Prepared: 

1. Reference # 2. Location # 3. CSD Province # 710 
4.  Col urr�n Nar.1e 
5. Chart # 6. Column # 
7. Name of Stratigraphic Un i t Spencer Fonnation 
8. Stratigraphic Rank and Status: 

? � : ���: ��������:�� �����s}
ro�rma

oma
n}��m��r.Jber , Bed, ----------

9. Age Pal eogene __ <oEoe;c,en"-'e'------ Bartonian -Priabonian 
System Series Stage 

i� : ��:����9 s������ac�b��e 
Bo

�� she;u���c�u���e
s
����

rface Be 1 ow Meffig��nfifs-�165�gB� Fm 
1 2 .  Li thology: DoMinant s 1ltstone 60 % 

Subordinant sandstone. mudstone 90 % 
13 .  Thickness (Metric 190 m 
14 .  t1ajor Unconfornities :  - Check Approprio1te L i ne -

None O i sconformable Angular 
Abr:JVe: __ x_ With i n :  
Below: _x __ 

15. Fossil Data : Upper Nari zian : see Vokes and others ( 1954) . 

16 .  Radi ometric Data: --�No�n�e ____ Y�e�a�cs �ll�et�h�od�--------------Source: 

17. Economic Data : Reservoi r  rock potential 

18. Other Data: Para l ic  to inter subli ttoral deposi tional environment 

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

20. Most S ign if icant Reference: Vokes , H. E . ,  Myers , D. A . ,  and Hoover, l . ,  Jr. , 1954, Geology of the west central border area of the W i l l amette Val l ey ,  Oregon: U .  S .  
Geological Survey Oil and Gas Investigation Map OM 150 

2 1 .  Author( s )  of Sheet Preparation : Michael Brownfield 
2 2 .  Date Prepared : 4-5-82 
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1 .  
4 .  
5 .  
7. 
B. 

2 .  Location # 3.  CSO Province # .llQ____ 

9. Priabonian 
System Series Stage 

�� :  �������gs���� ��ac�:I����e
B;o����q�e�ne�sr���rr�;,�ce�L,�Pf�tdl�:�"B;bus�tut�rl�'�c�:c�lo�w�s�pe�n�ce�r�F�o�nn�ajt'�o�nr== 12. Li thology: Dominant volcanic tuff 45 % 

Subordinant volcanic mudstone. basalt ,  siltstone 55 % 
13 .  Thickness (Metric 2200 m ) 
14 .  Major Unconfort:li ties: - Check Approprinte L1ne -

Above: 
With i n :  
Below: 

None Disconformabl e  Angular 
__ x_ ----"---- ----"----

15 .  Fossil Data: upper Eocene: see Vokes and others ( 1954} 

16. Radi ometric Data: 39 mi l l i on Years rlethod Fission Track 
Source: E. M. BaidW1n ,  1981, Geology of Oregon, 3td Ed I tloti, 

p. 56 (from W. N. Orr) 

1 7 .  Econor.�ic Data : 

18. Other Data: nonmarine to sub l i ttorial depositional envi ronment 

19. Original Reference: Schenck ,  H. G . ,  1927, Marine Oli
o
oc�ne of Oregon: Uni versi ty 

of Cal ifornia Publ i cation in Geological Sciences Bullet1n, v. 16, no. 1 2 ,  
p .  449-460. 

20. Most Significant Reference· Vokes, H. E . , Snavely, P. D . , Jr. , and Myers , D .  A. ,1951 , 
Geology of the southern an·d southwestern border areas of the W i l l amette Val l ey ,  
Oregon: U .  S .  Geological Survey O i l  and Gas Investigation Map O M  110 

21. Author( s )  of Sheet Preparation: Michael Brownfield 22. Date Prepared: 4-5-82 

1 .  
4 .  
5 .  
7 .  
B .  

2 .  Location # 3. CSD Province # 710 

9. Ypresi an-Luteti an 
System Series Stage 

10 .  Surface Subsurface or Both Surface 
1 1 .  Bounding Units: Above Lorane S i l ts tone Bcl m� unknown 
1 2 .  Litho 1 ogy: Dor1i nant sandstone Subord i nant si J tstonp 
i l :  �:J ��n���o���;�� �i�e�s oc--'_ill!\Chi±�-J!ck!c-.Ap�p�co�p�c�,.�,7e 'L"i n"'e---

None Di sconformab 1 e Angu 1 a r 
Above : 
�ithi n :  
Below: ----'-Unk� 

_x __ 

70 
30 % 

15. Fossil Data: Age detennined by pal eontology of Flournoy Formation in Roseburg 
Area: see Miles, G. A . ,  1981 , Geological Society of America Special Paper 184 , 
p. B5-103. 

16. Radi ometric Data: 
Source: --�No�n�e ____ �Ye�a�cs nrl�et�h�od�--------------

1 7 .  Economic Data : 

18 .  Other Data: Flournoy Formation grades upward into lorane Siltstone. 
Previous maps show Tyee Formation rocks i n  this area . 

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

20. 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 p .  

2 1 .  Author( s )  of Sheet Preparation: E. M .  Baldwin 
22. Date Prepared: 7·1-82 



5 .  EUGENE AREA 

1 .  Reference # 2. Location # 3. CSD Province # 710 
4 .  Column �l;;,,";'��:�:�������������������= 5 .  Chart # <: 6. Col umn # 5 

� :  ���� t �� r; ���� i ��� �h � �d U � �� t"'os":l�.<ou:rOJan,e�s,_,iJCl tC>S-"to;mn!<Ce-'M"'em]]!;b"'erc__ _________ _ 

{ C i rc l e Appropriate Rank} G�ationC!fbei). Bed , of Flournoy Fonnation 
{C i rcle Appropriate Status)� lnforma 

9. Age Pal eogene Eocene __ -=clu,.,t"et,-i-canc__ ______ _ 
Systen Series Stage 

10. surface subsurfCJce;��oc�Bo1t�h��su�r�fa�c�e�
S
���������1a

==:: 1 1 .  Boundi ng Un i t 5 : Above Spencer Format1on Bcl o11 Fl ournov Fonnation 
12. Lithology: Doninant s i l tstone 60 Yo 

Subordi nan'S mudstone/sandstone 40 ;;, 
1 3 .  Thi ckness (Hetric m 
1 4 .  rlajor Unconfornities : - Check Approprinte L 1 ne -

r�on� Di sconfornab 1 e Angul a r 
_X __ . 

__ X_ 

! 5 .  Fos s i l Data : Narizian (McKeel , written comm. , 1982) also see Vokes and 
others ( 1951)  

15 .  --�No�n�e ____ Y�e�a c�s �lle�t�h�od�--------------

l 7 .  Econon i c DCJta : 
1 8 .  Other Data: Flournoy Formation grades upward into Lorane Sil tstone; Lorane 

Si l tstone M:!mber previously assigned to ei ther Tyee Formation or Spencer Formation. 
See Gandera ( 1977) cited below. Used by Baldwin ( 1973) as member of Flournoy. 

19. Or1g ina l Reference: Vokes , H. E . ,  Snavely, P. D . ,  Jr. , and Myers , D . A . ,  1951, Geology 
of the southern and southwestern border areas of the Wi l l amette Valley, Oregon : 
U. S. Geological Survey Oil and Gas Investigation Map OM 110.  

20. Most Signif i cant Reference: Gandera , W . E . ,  1977,  Strati graphy of the middle to late 
Eocene Formations of southwest Wi l lamette Valley, Oregon : Uni versity of Oregon 
Masters thesis ( unpub) 

2 1 .  Author ( s ) of Shee Preparat ion: Michael Brownfiel d ; additions by E .M . Baldwin & 2 ? .  Date Prepared: 4-5-82 W.N. Orr 
12-10-82 
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6 .  CENTRAL COAST RANGE 

A. COMPOS ITE SECTION LOCATION 

Reference # -------- Location # ---------

Latitude ---'4"'4_0 __ ---"'50'----'N'----- Longi tude __ _,12"'3_0 __ ---"50,_' -'W'---
County or Counties ....Q1l__ �L'"in�c�ol�n�C�o�un�tLy __________ _ 
State . .  _ 36_ �O�re�o�"'---------------
Column Name : Central Coast Range 
Chart name: Cenozoic Stratigraphic Units, Western Oregon and Washington 

General Location Description: Cenozoic section composi ted 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 Miscell aneous 
Investigation Series Map I 867: also I 866 and I 868. 

Biostratigraphic Synthes i s : 
Rau, W. W. , 1981, Pacific Northwest Terti ary benthic foraminiferal 
biostratigraphic framework - An overview: Geological Society of 
America Special Paper 184, p. 67-84. 

Col umn Author: 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 

I. Reference It 2. Location It 3. CSD Province #7-10 1. Reference # 2. Location # 3. CSD Province # 7-10 
4 . Co 1 umn Nar1e Centra 1 Coast Range 5 .  Chart # 6. Column # 6 
7. Name of Stratigraphic Unit marine and fluvial terrace deposits 
8 . Stratigraphic Rank and Statu s :  

�� ���i: �������i!i� ����� sr��rma
om�n���m���ber , Bed, ----------

9. Age Quaternary Pleistocene 
Systel'l Series Stage 

10. 
1 1 . 
12. 

Subsurface or B."ot:h�

:_:'
S�u�rfijajice�

Uiii::==�B2iOW�ilQ0:�1J1E
'O"J'<II= 

Uni t s :  Above _ a l l uvium Bcl m� Cape Foulweather Basalt 
DoMinant 95 % 
Subordi naiYn•f'. �sdilJlt�anllid:Jguriav<OeiJ=====;::===

= 
5 % 

i J :  ��� � �n���o� �� ��� � i�e ,":,u_ru_-,C""'h"'ec"kc-A,-;p:;;-p;oro"'p0ri"'"te;-;-L ,,-;;· n"e ---
Jjone Di sconformab le Angu l a r  

_x __ 
_ X __ 

1 5 .  Fos s i l  Data: None 

16 . Radiometric Data: ) 35 000 Years rlethod c14 (wood) 
Source: 

1 7 .  Eco11or:1ic Dilta: Sand and gravel 

18. Other Data: Some Pleistocene marine deposi ts were upl i fted as much as 
500 feet. 

19 . Ori gina 1 Reference: 

20. Most Significant Reference: 

21. Author( s ) of Sheet Preparation : P. 0. Snavely, Jr. , and D. L. Lander 
22. Date Prepared : 8-17-81 
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4 . Col umn Nar.�e Central Coast Range 
5. Chart It 6. Col umn # 
7. Name of Stratigraphic Unit Cape Foul weather Basalt 
8 . Stratigraphic Rank and Status : 

i �� ���: ��������!i: �����srForm:
om�����m��mber, Bed , ----------

9. Age Neogene Miocene _00Sec_r�ra,_,v,_a1'-'1-"ia"'n'----------
System Series Stage 

10. Surface Subsurface or Both Surface 
1 1 . Bound i ng Uni t s :  Above marjne terrace deoosits Below sandstone of Wha le Cove 
12 . Lithol ogy: Dor1inantbasalt flows and brecci a 

Subord i nant water- la id lapi l l i  tuff 
1 3 .  Thickness (Metric 150 m 
14 .  t1ajor Unconfornit ies : Check AppropriAte Line -

Ab0ve: 
W1th in : 
Below: 

None Oi sconforrr�able 

__ x _ 

Angular 
-"--

--iH 

1 5 .  Fos s i l  Data: Poorly preserved mollusks and forams in the l api l l i  tu!f suggest 
a middle Miocene, Relizian age. Foram age tenuous - basal� geochem1 stry 
correlation is used - Cape Foulweather Basalt correlates w1th Wanapum Basal t . 

16. Radiometric Data: --�"o�n�e _____ Y�e�ar�s �"e�t�ho�d'-----------------
Source: 

1 7 .  Econor.�ic Data: 

18. Other Data: The Cape Foulweather Basalt incl udes numerous dikes. s i l l s , 
intrusive bodies, rings , and radial dikes. 

19. 
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coeval basalts of the Columbia Plateau : Geological Soci ety of America Bul letin, 
v. 84, p . 387-424. 

20. Most Signifi cant Reference: Same 

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



6 .  CENTRAL COAST RANGE 

1 . Reference # 2 .  Location # 
4. Column Nar.�e Central Coast Range 
5. Chart # 
7. Name of Stratigraphic Unit 
8. Stratigraphic Rank and Status : 

3. CSD Province # 7-10 

(��;��= ���;����:�� �����5�
r���ma

omatio f1e�ber, Bed, ----------
9. Age Neogene Miocene Langhian-Serra val l ian 

System Series Stage 

� � : ��:����g 5���� �� ac�
l

�b����e B���:;�e�F�o�ul�w�!�����=���e B�a�s�a l�t����B�c�l o�w�D�ep�o�e �B�a y��Ba�s�ajl t��i==== 12 . Lithol ogy: ��������an t s i l tstone � 
1 3 .  Thi ckness (l�etnc 60-90 m 
14. t1ajor Unconfornities: - Check Appropriilte L ine -

Above: 
\./ithin : 
Below: 

Nom� Di sconforMable 
_x __ 

__ x_ 
__ x_ 

Angular 

1 5 . Foss i l Data : A few mollusks indicate a middle Miocene age; a few forams indicate 
a Rel i zian age. Foram age tenuous - correlation of subjacent and superjacent 
basalts suggests an age of middle Mi ocene 15-16 m.y . B . P . 

16 . Radiometric Data: 
--
�No�n�e ____ Y�e�ac�s ���e�t�h�od�--------------

Source: 

1 7 . Econor:lic Data: 

18. Other Data: The sandstone of Whale Cove has well defined sandstone channe ls . 

19 . 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 Pl ateau: Geol ogical Society of America 
Bul letin, v. 84, p. 387-424. 

20. Most Significant Reference: Same 

21 .  Author{s ) of Sheet Preparation : P. D. Snavely, Jr. , and D. l. lander 
2?. Date Prepared: 8-17-81 

1 .  
4. 
5 . 
7 .  
8 . 

2 .  Location # 
Central Coast Range 

3. CSD Province II 7-10 

9. Burdi ga 1 i an-Langhi an 
System Series Stage 

10. Surface Subsurface or Both Surface 
1 1 .  Bounding Units : Abov;eifDe�pioQ!e��Ba�y�8�a�s�ai)l�t��������B�e;l o;w���Nj)'y�e�M�ud�s�to�n�e:;

6
:,;
0
=;;:
% 

== 
1 2 . Li thology: DoMinant n 

Subordinant siltstone 40 % 

t �: ��� ��n���o��;���� � ,oc,cc"-"15"'�"-6\!\c�"'!��c�L,cAp"p"'co"p"'c"i ;"'te'"'L"i n"'e---
Ab11ve: 
W i th i n : 
Below: 

tlonP. Di sconformable 
__ x __ _ 

__ X_ 

Angular 

_x __ 

15 . Fossil Data: An abundant moll uscan fauna indi cates a midd�e �iocene age� �quivalent 
to the "Temblor" of Cal i fornia (Moore) .  Numerous forams 1nd1cate a Rel 1 Zl an to 
Saucesian age (Rau ) . Also contains some land and marine mammal s :  See Moore ( 1963 ) . 

16 . Radiometric Data: --"No:__nc_e __ Y'-'e"'-a�cs �""'"'"h;cod�-------
Source: 

1 7 .  Ecoromic Data: 

18. Other Data: 

19. Original Reference: Cope , £.  D . ,  1880, Corrections of the geologic maps of 
Oregon ; American Natural i st , v. 24, p. 457-458. 
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Paper 419, 109 p .  

2 1 .  Author ( s ) o f Sheet Preparation: P. D. Snavely, Jr. ,  and D. l. Lander 22. Date Prepared: 8-17-81 
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1 .  Reference # 2. Location # 3. CSD Province # 7-10 
4 . Co 1 umn Nar:�e Central Coast Range 
5 . Chart # 6. Column # 6 
7. Name of Stratigraphic Unit 
8 . Stratigraphic Rank and Status: 

i�� ���� ��������:i� ����
�
s!ro�rmaomatl on T1ember, Bed, ----------

9. Age Neogene Miocene _ _,L,.a,.,ngl!!n-"i aocnc..._ _______ _ 
System Series 

10. Surface Subsurface or Both Surface 
1 1 .  Bounding Units : Above sandstone of Whale Cove 
12 . Li thology: Dominant pi11ow basalt and breccia Subordinant 
13. Thi ckness {Metric 
14. Major UnconforMi ties : --Check Appropriilte L i ne -

Stage 

Bel ow Astoria Fonnat1on 
_JM..! 
___ % 

r�one Di sconformable Angular 
Above: 
Within : 
Below: 

15 . Fossil Data: None 

16 ' Radi ometri �o���!� l6±1g;�s\.y. a�e��� Heb�:'"-'':"!�1�0f'-,�1�4'!�':1!!"-r1'.�D-a-nd�15"."2f�o.6 m.y. 
at Cape Meares; 14± 2.7 m.y. near Ecola State Park: See Snavely and others ( 1973) 

17. Ecoror.1ic Data: Road rock and building stone 

18. Other Data: Basalts equivalent to the Depoe Bay Basalt fo� nu�erous dikes. s i l l s , 
and pl ugs . Correlates with Grande Ronde Basalt of Columbla Rwer Basalt Group 
by geochemistry. 

19. Original Reference: Snavely, P . D. , Jr . ,  Macleod, N . J . ,  and Wagner, H. C . ,  1973, 
Miocene tholei i tic basalts of coastal Oregon and Washington and thei r relations 
to coeval basalts of the Columbia Plateau: Geol ogical Soci ety of America 
Bul leti n , v. 84, p. 387-424. 

20. Most S ign ificant Reference: Same 

2 1 .  Author { s ) of Sheet Preparation: P .  D. Snavely, Jr . ,  and D .  l. lander 
22. Date Prepared : 8-17-81 

1 .  
4 .  
5 .  
7 .  
8. 

9 . 

2 .  location # 
Central Coast Range 

Series 
10. Surface Subsurface or Both Surface 

3. CSD Province # 7-10 

6 .  Column # 

Aqui tanian-Burdi qa 1 ian 
Stage 

1 1 .  Bounding Units : Above Astoria Formation Below Yaguina Fonnat1on 
12. li thology: Dominant mudstone with dolomite concretions 

Subordi nant sandstone 
13 . Thickness (Metric l!i0- 1350 m 
14 . Major Unconforni t ies : - Check Appropriate Line -

None Disconformabl e Angu l a r 
Above: 
Wi thi n : 
Below: __ x _ 

__x_ 

__ x _ 

� 
__ 5_% 

1 5 . Foss i l  Data: Abundant forams i ndicate a Sauces ian Stage age (Rau ) . Brown fish 
scales and vertebrae are also found in the Nye Mudstone: see Snavely and 
others { 1964) . 

16. Radiometric Data: 
Source: 

17. Economic Data: 

__ c..._N�o�ne�-Y�e�'�cs �M�et�h�od,__ ____________ __ 

18. Other Data : Grades downward into the Yaquina Formation. It is highly 
susceptible to landslides. 

19. Original Reference: Schenck, H . G . •  1927. Marine O l igocene of Oregon: Cali forn ia 
University Department , Geological Science Bul letin, v . 16, no . 12 . p . 449-460. 

20. Most Significant Reference: Snavely, P. D . ,  Jr. , Rau, W. W . ,  and Wagner, H. C . ,  
1964, Miocene stratigraphy o f the Yaquina Bay area , Newport, Oregon : The 
Ore-B in , v. 26, no. 8, p. 133-151. 

21. Author (s ) of Sheet Preparation: 22. Date Prepared : P. D. Snavely, Jr . ,  and D. l. Lander 
B-17-81 



6 .  C ENTRAL COAST RANGE 

Angular 
Above: 
With i n :  
Below: 

15. Foss i1 Data: Abundant mega foss i 1  s suggest a 1 ate 01 i go�ene "Bl akel e.(' Stage 
(Vokes). Forams indicate an age range of early Sauces1an to Zemorr1an (Rau ) :  
see Goodwin (1973). 

16. Radiometric Data: --�No�n�e ____ Y�e�ar�s �M�et�h�od�--------------Source: 

17. Econor:1ic Data: Contains several 1-m thick coal beds . 

18. Other Data: The Yaquina Fonnation is a high energy deltaic deposi t .  

19. Original Reference: Harrison and Eaton (Finn), 1920, Report on  i�vestigations of 
oil and gas possibilities in western Oregon : Oregon Bureau of M1nes and Geology, 
Mineral Resources of Oregon, v. 3, no. 1, p. 3-37. 

20. Most Significant Reference: C .  J. Goodwin, 1973, Stratigraphy �nd s�dimentation 
of the Yaquina Fonnation, Lincoln Co . •  Oregon: Oregon State Umvers1ty, 
Master ' s  thes i s ,  unpubl ished 

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

1. Reference # 2. Location # 3. CSD Province # 710 
4. Column Nar.1e Oregon Coast Range 5 .  Chart # 6. Column # 6 
7. Name of Stratigraphic Unit cranoohvric 9l.bbro 
8. Strati graphi c  Rank and Status: 

��� ���� ��������:�: �����s�
r���m:�ma�+��malm

ber, Bed, ___,i"-nt'-'r_,us,_,i_cve,sc_ ________ _ 

9. Age Paleogene __ _<!Oo_l i,_,q,.oc"'e:!'!ne._ ______ _ 

System Series Stage 
10 .  Surface Subsurface or Both Surface 
1 1 .  Bounding Units: Above Alsea Formation Bcl m.; Alsea Fonnat1on 
1 2 .  Lithol ogy: Dorlinant iron-rich granophyri c  gabbro 100 % 

Subordinant % 
13 .  Thi ckness ( t�etric 0-330 m 
1 4 .  t1ajor Unconfornities: - Check Approprinte L i ne -

Above: 
I,.J ith in :  
Below: 

15. Fossil Data: None 

None Disconformable Angular  

16 .  Radiometric Data: 30  mi l l ion Years tlethod K/Ar on  mineral separates 
Source: Macleod, N. S . ,  and Snavely ,  P. D. , Jr. ,  1973, see below 

1 7 .  Ecc tumic Data: 

18. Other Data : Dikes, s i l l s ,  and incl i ned sheets of iron-rich granophyric gabbro 
crop out al ong the axial part of the Coast Range. The thickest si l l :  
about 330 meters thick, underl ies Mary ' s  Peak 12 miles SW of Corval l 1 s .  

19. Original Reference: Snavely, P .  D . ,  Jr . ,  and Wagner, H .  C . ,  1961 ,  Di fferentiated 
gabbroi c  s i l l s  and associated alkal i c  rocks in the central part of the_ Oregon 
Coast Range , Oregon, 1!!. Geological Survey Research, 1961 , U. S. Geolog1cal Survey 
Professional Paper 242-0, p. Dl56-D161. 

20. 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 Bul l etin 77, p. 47-74. 

21. Author{s) of Sheet Preparation: J. M. Annentrout 
22. Date Prepared: 1-28-83 
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1 .  Reference # 2. Location # 3. CSD Province # 7-10 
4. Column Name Central Coast Range 5. Chart # 6. Column # 
7. Name of Stratigraphl c Unlt Alsea Formation 8. Stratigraphic Rank and Status: 

� �� ��� : �������� :�: �����s ro 
orma 

om��+��m��mber, Bed . ------------------

9. Age paleogene Eocene Ol igocene Priabonian-Chattian 
System Series Stage 

10. Surface Subsurface or;B�o�th�§s�ur�f�ac�e�����������3�fi*� 
1 1 .  Bounding Uni ts : Above Yaquina Formation Below Nestucca Fonnation/Yachats 12 . L ithology: DorJi nant t11ffacenus siltstone 80 % Basalt 
1 3 .  Thickness { M!����di��:�100b�

saltjc and arkosic  sandst�ne 20 % 

1 4 .  Major Unconformities: - Check Appropr1nte L 1ne -
None Di sconformable Angular 

Above: ---"--I,.Jlth in :  
Below: 

15. Fossil Data: Abundant moll usks and forams suggest Zemorrian to late Refugian 
Stage (Rau ) ;  equivalent to the moll uscan "Lincoln" to "Blakeley" Stages of 
Weaver (Addicott): see Snavely and others {1975) 

16 .  Radiometric Data : _ __,N'I(JO'f!ne� __ Y!_!e'!'_a!2cs !:!M£2etJ!h�od�------------Source: 

1 7 .  Economic D<'�ta: 

18. Other Data: 

19. Original Reference: Snavely ,  P. D . ,  Jr. , Macleod, N. S . ,  Rau, W. W., Addicott, W. 0., 
and Pearl , J .  E .  , 1975, A 1 sea Formation - an 01 i gocene marine sedimentary sequence 
in the Oregon Coast Range: U. S. Geological Survey Bulletin 1395-F , 21 p. 

20. Most Signi ficant Reference: Same 

2 1 .  Author{s) of Sheet Preparation: P. D. Snavely, Jr . ,  and D. L. Lander 
22. Date Prepared: 8-17-81 

1. Reference # 2. Location # 3. CSD Province # 710 
4. Column Nane Oregon Coast Range 5 .  Chart # 6. Col umn # 6 
7. Name of Stratigraphic Unl t camptonitic igneous rocks 8. Stratigraphic Rank and Status : 

( C i rc le Appropriate Rank) Group Fom�r.1ber, Sed, intrusi ves and extrusives 
(Circle Appropriate Status) Formal � g _ Age Paleogene __ J;JEO!£C�en�ec__ ________ _ 

System Series Stage 
10. Surface Subsurface or Both Surface 
1 1 .  Bounding Uni ts : Above Al sea Formation Below Alsea Fonnabon 
1 2 .  Li thology: Dominant l appi l l i  tuff and pillow lavas 

Subordinant d i kes and s"i l l s  � 
1 3 .  Thi ckness (Metric 0- 100 m 
1 4 .  r1ajor Unconfornities : - Check Appropriate L1ne -

None Disconformab le Angular 
Above: 
I,.Jithin :  
Below: 

15. Fossil Data: Thin s i ltstone interbeds i n  tuff units contain late Eocene 
foraminiferal faunas : MacLeod and Snavely (1973) .  

1 6 .  Radi ometri c  Data: 3 3  my Years tlethod K/Ar (biotite) 
Source: Fiebelkorn, R .  B . , Walker. G. W. , Macleod, N. S. , McKee , E. H . ,  
and Smith, J .  G . , 1982, Index t o  K/Ar age detenninations for the state 
of Oregon : u. S .  Geological Survey Open-Fi l e  Report 82-596, 4 0  p . ,  map. 

1 7 .  Economic Data: 

18. Other Data : camptonitic marine lapi 1 l i  tuff and pi l l ow lavas , dikes and s i l l s  
crop out i n  the Central Coast Range area. 

19. Original Reference: Snavely, P. D. , Jr. , Macleod, N. S . ,  and Wagner , H. C .• _ l972, 
Preliminary bedrock geologic map of the Cape Foulweather and Euchre Mounta1n quadrangles ,  Oregon: u. S. Geological Survey open�f1l e  map, scale 1 :48,000. 

20. 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. 

2 1 .  Author{ s )  of Sheet Preparation: J. M. Annentrout 
22. Date Prepared: 1-28-83 



6 .  CENTRAL COAST RANGE 

1 .  Reference # 2. Location # 3. CSD Prov ince # �  
4. Co 1 umn NaMe Oregon Coast Range 
5. Chart # 6. Col umn # 
7. Name of Stratigraphic Unit nephellne syemte intrusive 
8. Stratigraphic Rank and Status: 

{C ircle Appropriate Rank) Group Fornati mber, Bed, intrusive 
(C irc le Appropriate Status) Formal nformal 

9. Age Pal eogene Ol igocene 
System Series Stage 

� � : ��:�� ��g 5������ a c�b�:. "'
J

B
A
o
lJl
t
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h
e�ac-;':"F�o-r�m£a i�:����

a
�
ce
��====��B=e_"l�o=w�==':'Anl�s�ea�rF�o�rm�":a�t�lQjo�ni::--12 .  Lithology: Dominant .-::- dikes . s i l l s .  stocks 101); 

Subordinant ___ % 
13 .  Thi ckness (Metric ·;�o�-8�0�m�:;:;:::::;:;:::;:;:;:;:::;:;:::;:;::= ::-T

----
14. Major Unconformi ties: - Check Appropriil.te L1ne -

1 5 .  Foss i l Data: None 

Nom� Di sconformab 1 e Angu l a r 

16 .  Radiometric Data: 32-34 mi l l ion Years �1cthod K/Ar 
Source: Macleod , N. S . ,  and Snavely, P. D . ,  Jr. , 1973, see bel ow 

1 7 .  Economic Oilta: 

18. Other Data: Nephe l ine syenite and phonol i te si l l s ,  di kes , and a small stock occur 
in the Ti dewater and Wal dport quadrangles . The largest intrusive body is the 
SO-meter-thick s i l l  that caps Table Mounta i n .  

1 9 .  Original Reference: Vokes, H .  E . ,  Norbisrath, H . ,  and Snavely, P .  D . , Jr. , 1949, 
Geol ogy of the Newport-Wal dport area, Linco ln County, Oregon: U. S. Geological 
Survey Oil and Gas Investigation Prel iminary Map 88. 

20. Most Signi ficant Reference : Macleod, N. S . ,  and Snavely, P .  D . ,  Jr . , 1973, 
Volcanic and intrusive rocks of the central part of the Oregon Coast Range: 

?1 .  
??. 

I .  
4. 
5 .  
7 .  
8 .  

9 .  

Oregon Department o f  Geol ogy and Mineral Industries Bul letin 77, p .  47-74. 

Preparation : J. M .  Armentrout 
1-28-83 

Referc'lce # 
Col umn rlane ntral 
Chart # 
tlame of Strat1graph1c Unit 

2. 
6. 

Nestucca Formation 
Stratigraphic Rank and Status: 
( Ci rcle Appropriate Rank} Grou 
( Ci rc l e Appropriate Status ) 
Age ealeogeoe E 

System Series 

3
. CSD Province 

Col umn # 6 

Bartoni an-Pri aboni an 
Stage 

·--'----

__ X_ 

1 5 .  Fossil Data: Abundant forams indicate a l ate 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 .  25-7 1 .  

1 6 .  Radi ometri�0���:; None Years ""'-''"'h"'od"-----------

17. Econonic Di'lta: 

18. Other Data: Interbedded l atera l ly with the Yachats Basal t .  

' 7-10 

19 .  ������; 1 a��=e����:�n s�:�: 1�iw��d�· �n�r C�p:n�o���:!th��. E o;e���� 'u �
e
� � 0��0 ��g1�� 1 Survey Oi l and Gas Investigation Prel iminary Map 97 

20. Most Sign if icant Reference: D. R. McKeel , 1972, Systemati cs , biostrati graphy and 
pa 1 eooceanography of Tertiary planktonic foraminifer� 1 assemb 1 �ges. Oregon Coast 
Range: Univers i ty of Cal i fornia Davi s ,  Master' s Thes 1 s ,  unpubl l shed. 

2 1 .  Author( s )  of Sheet Preparation: P. D .  Snavely ,  Jr. , and D. L .  lander 
22 .  Date Prepared: 8-17-81 

-31-

1 .  
4 .  5 .  
7 ,  
8 ,  

9. 
Series 

----- 3. CSD Province # l:...!Q__ 

6 . Col umn # 6 

Bartoni an-Priaboni an 
Stage 

10. Surface Subsurface or.

�

B
�
o
j
th
���

f
��===�=�������f== 

1 1 .  Bounding Units: Above Alsea Formation Below Nestucca Formation 12. Lithology: Dofllinant a l kaljc basalt ___25_____.! Subordinant �.Qnglomerate/pi l l ow lava � 1 3 .  Thi ckness (t1etric - ) 
14 . r1aJor Unconfornit ies : - Check Appropriilte L 1 ne -!lone D i sconforr1able Angu l a r 

_x __ 
__ x _ 

_ x __ 

1 5 .  Fossil Data: The Yachats Basalt is overlain by an unnamed foss i l i ferous basaltic 
sandstone uni t that contains forams of the early Refugi an Stage (Rau) of l atest 
Eocene age: 1981 .  

16 . Data : 37. 1  :3 6 mjl ljd'Rars ���e�t�h!!!Od!..._LK-oEA"'r _____ _ 
Snavely and others ( 1974} . 

Biostratigraphic data suggests ages of 38-43 m.y . B . P .  for the interbedded 
sedimentary rocks. 

17 .  Eco11or:1 i c Oata: Road rock, building stone 

18. Other Odta : The Yachats Basalt interfingers l aterally with coeval Nestucca 
Formation sedimentary rocks. 

19. Original Reference: Snavely, P .  D . ,  Jr. , and Macleod, N . S . ,  1974, Yachats 
Basalt - an upper Eocene di fferenti ated volcanic sequence in the Oregon Coast 
Range : Journal of Researc h ,  U . S .  Geological Survey, v . 2, no. 4, p. 395-403. 

20. Most Signi ficant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation : P. D. Snavely, Jr. , and D. L. Lander 
2?.. Date Prepared: 8-17-81 

1 .  
4 .  
5 ,  
7 ,  
8. 

9. 
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Col uMn t1ar1e 
Chart I! 6 .  
rrame of Strat1graphic Unit 
Stratigraphic Rank and Status : 

� �i ��i� �������;:�: �����sro�rma
omati o  ner:1ber ,  Bed , ----------

Age Pal eoqeoe Eocene Luteti an-Bartoni an 
SysteM Series Stage 

10. Surface Subsurface or.

�

B
1
o
�
th
�

�

S
�
u
�
r
�
fa
�
c
�
e

��==�=�����3�r=

== 1 1 .  Bounding Units: Above Nestucca Formation Below Tyee Format10n 
1 2 .  Lithology: DoMi nent 80 % 

l 3 . Thickness 01�����
dinant gl apconitjc sandstone __________l.Q__ 

14. tiaJOr Unconforni t1es : - Check Appropriilte L i ne -

Above : 
None Di sconformab le Angular 

__ x_ 

1 5 .  Fossil Data: Abundant forams indi cate an uppermost Ulatisian and l ower Narizian 
Stage. Megafossi l s  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. 

16. Radiometri�0���: � None Years �lle".!tcch!!Ood,__ ______ _ 

17. Eco11or1ic Dilta: Clay from the Yamh i l l  Formation is used for bric k ,  ti le and 
other clay products. 

18.  Other Data: Interbeds downward with the underlying Tyee Formation. 

19. Original Reference : Baldwin, E. M . , Brown , R. D . ,  Jr . ,  Gair, J .  E . ,  and 
Pease, M. H. , Jr . •  1955, Geology of the Sheri dan and McMi nnvil 1 e quadrangles , 
Oregon ; U . S .  Geol ogical Survey Oil and Gas Investigation Map OM

-
155. 

20. Most S i gni f icant Reference : Snavely, P. D . ,  Jr . , Macleod, N .  S . •  Wagner, H :  C. • 
and Rau, w. w . ,  1976, Geologic map of the Yaquina and To led? qu�drangl�s , L 1ncoln 
County , Oregon; U.S. Geol ogical Survey Miscel l aneous Invest1gat1on Senes, 
Map 1867 

2 1 .  Author ( s ) of Sheet Preparation : P .  D .  Snavely ,  Jr. , and D .  L .  Lander 
22. Date Prepared: 8-17-81 



6 .  C ENTRAL COAST RANGE 

I .  
4 .  
5 .  
7 .  
B .  

9 .  Lutetian 
Stage 

10. Su rface Subsurface::�oc�Bo�t�h��s�,��r�fa�c�e�2����������s�= 11 .  Bounding Units :  Above Yamhj11 Formati on BelowS i l etz River Volcamcs 12. Li thology: Dof'linant � Subordinant si l tstonp __]_Q_____! g: �:} �� n���o��� ;� � �ies:"1�°C��%� �pproptlilte Line -
Above: 
1-Jithin: 
Below: 

Nom� Di sconformable 
_X __ 
_x __ 

__ x_ 

Angular 

15. Fossil Data : Forams in the s i l tstone unit at the base, and near the top of the 
fonnation indicate a Ulati sian Stage. Cocco l i th samples indicate a Discoaster 
sublodoensis zone ( Bukry) . 

16. Radiometric Data: 
Source: __ _mNown�e __ Y�e�a�cs �t12et�h�od�-------

17 .  Econor.1ic Data: Building stone 

18. Other Data:Groove and flute casts indicate a southern source of detritus from an 
ancestral Kl amath Mountai n .  In the central part of the Oregon Coast Range t�e 
strata now assi gned to the Tyee Formation were referred to the Burpee Fonnat1on of 
Schenck { 1927 ) . 

1 9 .  Original Reference: D i l ler ,  J. S . ,  1898, Description of the Roseburg quadrangle 
{Oregon) :  U.S. Geological Survey A.tlas , Roseburg Folio (no. 49) , 4 p .  

20. Most Significant Reference: Snavely ,  P .  D . !  Jr. , Wagner, H .  C . •  �nd MacLeod, N .  S . ,  
1964, Rhythmic-bedded eugeosyncl i nal depos1ts o f  the Tyee Fonnat1on, Oregon Coast 
Range : Kansas Geological Survey Bulletin 169, v. 2 ,  p .  461-480. 

2 1 .  Author( s )  of Sheet Preparation: P. D. Snavely, Jr . ,  and D. L. Lander 
22. Date Prepared: 8-17-81 

-32-

I. Reference # 2. Location # 3. CSD Province # 7-10 
4. Column Name Central Coast Range 
5 .  Chart # 6. Column # 6 
7. Name of Stratigraph1c Un 1 t  Sil etz River Volcanics 
8 .  Stratigraphic Rank and Status: 

( C i rcle Appropriate Rank) Gr� r1ember, Bed, ----------
( C i rcle Appropriate Statu s )� Informal 

9. Age Paleogene Eocene Thanetian-Ypresian 
Sys tern Series Stage 

10. Surface Subsurface or;�
�Bo�tih hlfsu�r�fa�c�e1Ji=====�:=���'::::::i�r

== 1 1 .  Bounding Uni ts: Above Tyee Fonnation Below Unknown 12 .  Li thology: Dominant thol e i i ti c  basalt 95 Subordinant marine siltstone __ 5_% 13 .  Thi ckness ( r1etric 1000- 7200+ m 
14. r1ajor Unconforni ties: - Check Approprinte Line -

None Di sconformab 1 e Angular 
Above: --"----Within :  
Below: 

15. Fossil Data: In the sedimentary i nterbeds are foram assemblages assigned to the 
Ul ati sian and Pen uti an Stages (middle and early Eocene) .  The megafossi 1 s are 
equivalent to the Capay Stage of Cal i forni a .  

16. Radiometric Data : 48-58 mi l l ion Years r·lethod K-Ar 
Source: Duncan ,  R. A . ,  1n press (1983), A captured 1 s iand chai n  in the 

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

17. Econor;JiC Data: Road rock 

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

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

20. Most Significant Reference: Snavely , P .  D . •  Jr . •  MacLeod, N .  S . ,  and Wagner, H .  C . ,  
1968, Tholei itic and alkal i c  basalts of the Eocene S i letz Ri ver Volcanics ,  Oregon 
Coast Range: American Journal of Science, v. 266, no. 6, p. 454-48 1 .  

2 1 .  Author{ s )  o f  Sheet Preparation: P . D .  Snavely, Jr. , and D. L .  Lander 
22. Date Prepared: 8-17-Bl 



7 .  McMI NNVI LLE-SHERIDAN AREA 

A. CO�!POSITE SECTION LOCATION 

Reference # -------- Location # ---------
Latitude __ __-485_

0 
__ -'"---- Longitude __ .;,12c;3_

0 
__ _ol2c_

' 
__ 

County o r  Count1es Q5.3_____ __ Pc;o.,l,_k_;,.C,ou"-'n-"'t'------------
State . . .  . ...l§__ Ore on 

Col urm Nar:1e : McMinnvi 1 1  e-Sheri dan Area 

Chart !lame: cenozoic Stratigraphic Units,  Western Oregon and Washi ngton 

General Location Description:  Cenozoic section compos ited from units i n  
Reserve Oi l a n d  G a s  Bruer-Ray-No. 1 dri l l  hole and surface units nearby 
in Po 1 k County, Oregon. 

Principal Reference: 

Brownfi e l d ,  M . ,  and Sch l i cker, H . ,  1980, Geology of the Ami ty and 
Mission Bottom quadrang l e s ,  Oregon : Oregon Department of Geology 
and Mineral Industries Open-Fi l e  Report 0-80-5. 

Col umn Author: M .  E .  Brownfi e l d ,  State of Oregon 
M. H. Beeson. Portland State Univers i ty 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 .  Reference II 2. Location II 3. CSD Province II 710 
4 .  Column r!ane _ M ... d·1i nnOYVli lUiie-�S"'he;ctr�i d�a�n"lA�r�ea;:_::=;=::;::;:;:::;::=,�::_::_:_:_:_::�-=== 5. Chart II 6. C o l umn II 7 
7. Name of Stratigraphic Unit fluvial depos i t s  
8 .  Stratigraphic Rank a n d  Status: 

( C i rc l e  Appropriate Rank) Group omati 
( C i r c l e  Appropriate Status) Forma 

9. Age Quaternary __cP.!.!l e;J.i,.s t.,o.,ce,n,_e ___ _ 
System Series Stage 

i �: �������g 5��� ��;a c�b��ec 
B

;_

o
j:h

�l �1 u����:���a c�e=========�=B:e=l o:w:V�a r�l�ou�s�o"'l"de"'r"u"n,-1 t"s�
-

-1 2 .  L i thology: Oorli n.:mt -:- sand 70 % 
Subord i nant 30 % 1 3 .  Th1ckness U·1etric ·�;;JO�m�:"::;:::=;:::=;:::=;:=;:;:;:;=��---1 4 .  11ajor Unconforni t i e s :  - Check Appropriilte L i n e  -

1 5 .  Fos s i l  Data: None 

NonP- D i s conforma b l e  
__ x_ 

__ x_ 

Angu l a r  

1 6 .  Radiomet r i c  Data: --�N�o�nes_ ___ Y�e�a c�s �/1e�t�h�od�--------------Source: 

1 7 .  Econor.1 i c  Dnta: Sand and gravel 

lB. Other Data : Plio-Plei stocene river terraces occur i ntermittently a l ong 
the va l l eys . 

1 9 .  O r i g i n a l  Reference: 

20. Most S i g n i f i cant Reference: Brownf i e l d ,  M . ,  and Schlicker, H . ,  1980 , Geology of 
the Ami ty and Mission Bottom quadrangl es ,  Oregon : Oregon Department of Geology 
and Mineral Industries Open F i l e  Report D-80-5. 

2 1 .  Author(s)  of Sheet Prepara t i o n :  J. M. Annentrout 
22. Date Prepared: 9-16-82 
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1 .  Reference II 2. Location # 3. CSD Province II 710 
4. Col umn Nar:�e McMj nnvi 11 e-Sheri dan Area 
5. Chart II 6. Col umn II 7 
7. Name of Stratigraphic Uni t Col umbia River Basalt Group 
8. Stratigraphic Rank and Statu s :  

��: �� ; : ��������:�: ��;�� s 
ro

orma�m�����m�1�r:�ber, Bed, ----------
9 . Age Neogene M i ocene Langhi an-Serrava l l  i an 

System Senes Stage 
10.  Surface Subsu rface or Both Surface and Subsurface 
1 1 .  Bounding Unit s : . Above Plei stocene fluvial depositsBclowmanne sed1mentary rocks 
1 2 .  Li thology: Oomnant 100 % 

Subordinant % 

i l :  �:J ��n �� �o��� ��� � i�e s�,-lt_'-'c:;(h_j]eL,c k�Ap�p�co�p�n�· ,�, ,�L�i n�e---
None Disconforma b l e  Angu l a r  

Above; 
W i t h i n :  
Below: 

15. Fos s i l  Data: None 
_x __ 

1 6 .  Radiometric Data: _ _,N,o'-"ne,__ __ Y�e.,_a r�s �"'"''"'h�od�-------Source: 

1 7 .  Econor.Ji c On t a :  Road rock 

18. Other Data: See Grande Ronde and Wanapum Basalts 

19. O r i g i n a l  Reference:Hodge, E .  T . •  1938, Geology of the l ower Columbia R i ver Val l ey :  
Geol ogical Society of America Bulletin v .  49 , n o .  6 ,  p .  831-930: ALSO: . . Swanson, D .  A . •  Wright, T. L . ,  Hopper. P . R . •  and Bentley, R. D . ,  1979, Rev1s1ons 
i n  stratigraphic nomenclature of the Columbia River Basalt Group: U. S. Geological 
Survey B u l l e t i n  1457-G, 59 p .  . . 

20. Most S i g n i ficant Reference: Beeson, M .  H . ,  and Moran , M. R . •  1979 , Columb1a RlVer 
Basalt Group strati graphy i n  �nestern Oregon : Oregon Geology. v .  41, no. 1, p .  11-14. 

2 1 .  Author( s )  of Sheet Prepara t i o n :  J. M .  Annentrout 
22. Date Prepared : 12-31-82 



7 .  McMI NNV I LLE-SHERIDAN AREA 

1. Reference # 2. Location # 3. CSD Province # 710 
4 . Col umn Name McMinnvill e-Sheridan Area 
5. Chart # 6. Column # 7 
7 , Name of Stratigraphic Unit �§a_lt __ _ 8. Strati graph i c  Rank a nd Status: ? �� ���! �������� :i: �����

s 
�IT§�m:1Jm�����$��mbed, Bed .of Col umbia Ri ver Bas a 1 t Group 

9. Age Neogene Mi ocene _ __2JSe'-'r"'ra,v:._al,_,l-"ia._,n'---------
System Series Stage 

10. Surface Subsurface o r  Both _ Surface and Subsurface 
1 1 .  Bounding Un i t s :  Above Pleistocene fluvi�s Below Grande Ronde Basalt 
12 .  L i thology: Dorlinant basalts _________!QQ__ 

Subordinant % 
1 3 .  Thi ckness (Metri c  

---
14 .  l�aj o r  Unconforn i t i e s :  - Check Appropnilte L ine -

None O i sconforma b l e  Angular 
Above: 
W i thi n :  
Below: 

15 . Foss i l Data: None 

16. Radiometric Data :  -�No�n�e ___ Y�e�ar�s ���e�t�h�od'-----------------
Source: 

1 7 .  Econoni c Data: Road rock 

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

19. Original Reference: Swanson, 0. A . ,  Wright, T . L . ,  Hooper, P . R . ,  and. Bentley, R. D . ,  1979, Revisions in stratigraphic nomenclature of the Columbla 
River Basalt Group: U .  S. Geological Survey Bulletin 1457-G, 59 p. 

20.  Most S i g n i fi cant Reference: Beeson , M. H . ,  and Moran, M . R . ,  1979, Columbia 
Ri ver Basalt Group stratigraphy in western Oregon: Oregon Geology, v .  4 1 ,  no. 1 ,  
p .  11-14. 

2 1 .  Autho r ( s )  of S h e e t  Prepara t i on : M. Beeson 
?2. Date Prepa red : 9-16-82 

1. Reference # 2. Location # 3. CSD Province # 710 4 .  Co 1 umn Nane McMinnvi l le/Sheri dan Area 5. Chart # 6. Column # 7 
7 .  
8 .  

9 . Pri abonian-Rupel ian 
System Stage 

10 .  Surface Subsurface or Both Surface and subsurface 
1 1 .  Bound i ng U n i t s :  Above Grande Ronde Basalt Below Spencer Fonnat1on 
12. l i thology: Dordnant mudstone/s i ltstone 70 % 

Subordinant sandstone � 
1 3 .  Thickness (Metric 716 m 
1 4 .  �1ajor Unconforni t i e s :  - Check Approprinte L i ne -

Non� D i  sconformab l e Angular 
Above : __ x_ 
W i th i n :  
Below: 

__ x_ 
__ x_ 

15 . Foss i l  Data: Narizian - Refugian Foramini feral faunas :  See Brownfield and 
Schl icker ( 1981 ) .  

1 6 .  l'ladiometric Data: 
Source: 

17. Economic Dilta:  

__ ruNomn�e _____ Y�e�ar�s �tle�t�h�od'-----------------

18 . Other Data: May be equivalent to the Keasey, Pittsburg Bluff and 
Eugene Fonnations 

19 .  Original Reference: Brownfiel d ,  M . , and Schli cker, H . ,  1981, Geology of the 
Amity and Mission Bottom quadrangles, Oregon: Oregon Department of Geology and 
Mineral Industries Open-File Report 0-80-5. 

20. Most Significant Reference: Baldwi n ,  E. M . ,  Brown , R. D . ,  Jr. , Gai r , J. E . ,  and 
Pease, M. H . ,  Jr. , 1955, Geology of the Sheridan and McMinnvi l l �  • quadrangles, Oregon : U . S .  Geological Survey Oil and Gas Invest1gat1on Map OM- 155. 

21. Author( s )  of Sheet Preparation: Michael Brownfield 
22. Date Prepared : 4-9-82 
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1 .  Reference # 2. location # 3. CSD Province # 710 
4. Column Name McMjnnyjJJe/Sherjdan Area 
5. Chart # 6. Column # 
7, Name of Stratigraph1c Un1 t  Grande Ronde Basalt 8. Stratigraphic Rank and Status:. -��� 

( C i rcle Appropriate Rank) Gro omation t1ember, Bed, of Columbia River Basalt Group 
(C ircle Appropriate Status) , erma n ormal 

9. Age Neogene Miocene ---"'La.,n,.gh,_,i_,anc_ ______ _ 
System Series Stage 

10. Surface Subsurface or Both Surface and Subsurface 
1 1 .  Boundi ng U n i t s :  Above Quaternary or Wanapun Basalt Bcl owmar1ne sed1n1entary rocks 
12 . Li thology: Dor1inant 100 

Subordinant % 
1 3 .  Thi ckness (Metric 0-155 m 
14. �1ajor UnconforMi t i e s :  - Check Appropnnte l i ne -

None D i s conforma b l e  Angu l a r  
Above: _x __ 
W i th i n :  
Below: __ x_ 

15. Fossil Data: None 

16 .  Radiometric Data: --�N�o�n•�---Y�e�a�rs �M�et�h�od�--------------Source: 

17. Econoni c Data :  Road rock 

lB. Other Data : Grande Ronde Basalt of Columbia Ri ver Pl ateau is correl ated with 
local uni t 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. 

19. Ori g i na l  Reference: Russel l ,  I. C . , 1893, U . S .  Geological Survey Bulletin 108, 
p . 20-22. Al so: Swanson , 0. A. and others , 1979, Revi s i ons in stratigraphic 
nomenclature of the Colwnbia River Basalt Group: U .S .  Geol ogical Survey Bulletin 
1457-G, 59 p . 

20. Most S i g n i f i cant Reference : Baldwin , E .  M . ,  Brown , R. D . ,  Jr. , Gair, J .  E . ,  and 
Pease, M. H . ,  Jr. , 1955, Geology of the Sheridan and McMinnv i l l e  quadrangles, 
Oregon : U.S. Geological Survey Oil and Gas Investigation Map OM-155 

2 1 .  Author( s ) of Sheet Preparation: Michael Brownfield Additions by M. H. Beeson 
22. Date Prepared : 4-9-82 12-16-82 

1 .  
4 .  
5 .  
7 .  
8 . 

2 .  location # 3. CSD Province # 710 

9 .  Bartonian-Priabonian 
Series Stage 

10. Surface Subsu rface or Both Surface and subsurface 
1 1 .  Bound i ng U n i t s :  Above m.arjne sedjmentary rocks Bel ow Yamhi l l  Formation 

70 _____]Q_! 
12 . L i thology: Domi nant 

Subordi nant s j 1 tstone/mudstone 1 3 .  Thickness (Metric m 
14 .  Maj or Unconforr:1i t i e s :  - Check Approprinte Line -

Above: 
�ithi n :  
Below: 

None Oi sconformable 
---'l.
__x_ 

15 .  Fos s i l  Data: upper Narizian Foraminiferal faunas 

Angular 

_x __ 

1 6 .  Radiometric Data: --�N�o�neL_ ___ Y�e�a�rs �M�et�h�od�--------------
Source: 

17. Econor:1 i c  Data: Possible reservoi r  rock for hydrocarbons 

18. Other Data : Para l i c  to inter-subli ttoral depositional environment 

19. Original Reference: Turner, F. E . ,  1938, Strati graphy and mol lusca of the Eocene 
of western Oregon : Geological Soci ety of America Special Paper 10 , 130 p .  

20. 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 .  

2 1 .  Author( s )  of  Sheet Preparation: Michael Brownfield 
22. Date Prepared: 4-9-82 



7 .  McM I NNV I LLE-SHERIDAN AREA 

}. Reference # 2. Location I! _____ 3. CSD Province # 710 
4. Column r:�';'e����Mc�M�jn

�
n
�
vj�J�le�-�Sh�e�n�· d�an��������������� 5. Chart I! 6. Column # 7 

7 .  Name of Stratigraphic Un 1t Nestucca Formation 
8. Stratigraphic Rank and Status : 

� � �  ���� �������� : � :  �����s �ro�rma om��;��m���ber , Bed, --
--------

9. Age Pal eogene __ _,E"'o"ce,.,n,;.e ___ _ 
System Series 

---"----
__ X_ 

1 5 . Foss i l Data : Upper Nari z i an Foraminiferal Faunas 

16 . Radiometric Data : None Years r1ethod 
Source: 

1 7 .  Econonic Data: 

18. Other Datu : 

Bartonian-Priabonian 
Stage 

19. Ongi nal 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 Oil and Gas Investigation Map 97. 

20 . Most Si gn i f 1cant Reference :Baldwi n ,  E. M . ,  Brown , R . D . ,  Jr. , Gai r , J . E . ,  and 
Pease, M. H . ,  Jr. , 1955, Geology of the Sheridan and McMi nnvi l l e quadrangleS , 
Oregon : U. S. Geological Survey Oil and Gas Investigation Map OM- 155. 

2 1 .  
22 . 

] .  
4 .  
5 .  
7 .  
8. 

Preparation : Michael Brownfield 
4-9-82 

Bed, ----------

9 . 

10 . 
1 1 .  Bounding 
12. Li thology: 

1 3 . 
14 . 

Above: X 
Unknown 

? Thanetian-YPresian 
Stage 

Unknown 

Angular 

15.  Foss i l Data: Ulatisian Foramini fera faunas : See Snavely and others ( 1968) . 

16 . Radiometri
�o
�
���� Ou

��;�� R:
l
l:
�
n
{�a�:ess !.!(\c:;;9';::c\;o;ot'-,"A-;�;<;�;;;���"�re"'d'•"sTia"n"'d'c"'n"'aln in the 

Coast Range of Oregon and Washington: Journal of Geophys ical Research 

1 7 .  Econor:1ic Dnta: Road rock 

IS. Other Data : Oldest known geologic unit in the central Oregon Coast Range 

19. Ori ginal Reference: Snavely, P. 0 . ,  Jr. , and Saldw� n ,  E. M . , _ 19�8, Si letz 
River volcanic series, northwestern, Oregon: Amencan AssOClatlOn of 
Petroleum Geologists Bul let in , v. 32 , no. 5, p. 806-812. 

20. Most Significant Reference: Snavely, P . D. , Jr. , Mac:Leod , �- S . ,  and �Jagner, H. C . ,  
1968 Tholei i tic and alka l ic basalts o f  the Eocene Sl letz Rl ver Volcanlcs, 
Oreg�n Coast Range: American Journal of Science, v . 266, no . 6 , p . 454-481. 

21. Author ( s ) of Sheet Preparation : Michael Brownfi eld 
2 2 .  Date Prepared : 4-6-82 
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] .  
4 .  
5 . 
7 . 
8. 

2 .  Location # 3. CSO Province # 710 

9. luteti an-Bartonian 
Series Stage 

10. Surface Subsurface or Both Surface and subsurface 
1 1 . Bound i ng Un i ts : AboveNestucca/Spencer Fonnations Bel ow Siletz RlVer VolcanlcS 
12. Li thology: Dof'linant il stan 80 % 

Subordi nant sandstone/mudstone 20 % 
n: ��� �� n�� �0 ��� ;�� � i�e sJl.8:ul7c:.-:"'0!l{�hc";l,, k�Ap�p�ro�p�r�i ,�,e�L�i ,�e---

r�onP Di sconformab le Angular 

__x _ 

15 .  Foss i l Data: Narizian Foramini feral Faunas 

16. Rad iomett- ic Data: 
Source: 

None Years """'"'"h"'od,__ ______ _ 

1 7 . Econor:nc Dnta: Possible source rock for oi l and gas 

18 . Other Data : 

19 . Ori g 1na l Reference: Baldwi n ,  E. M . ,  Brown , R. D . ,  Geir, J. E . ,  and Pease, M. H . ,  Jr. , 
1955, Geology of the Sheridan and McMi nnvi 1 1  e quadrangles , SOregon : 
U .  S .  Geol ogical SurveY Oil and Gas Investigation Map OM-155 

20. Most Sign if icant Reference: Brownfiel d ,  M . E . ,  1982, Oregon Department of 
Geology a:�d Mineral Industries - GMS-23 and GMS-24 

2 1 .  Author ( s ) of Sheet Pn;paration: Michael Brownfield 
22 . Oa te Prepared : 4-6-82 



8 .  OREGON C ITY-MOLALLA AREA 

A. COMPOSITE SECTION LOCATION 

Reference # -------- Location # ---------

Latitude __ _,4:;c� __ __;:15,___ll__ Longi tude --"-'12�2_
0 

__ _,3,_2_"'---
County or Counties ...QQL Cl ackamas County 
State . . .  , Ore on 
Co 1 ur:m Name: Oregon Ci ty-Mol a l1 a Area 
Chart flame : Cenozoic Stratigraphic Units, Western Oregon and Washington 

General Location Description: Cenozoic section composited from units cropping 
out in the vicinity of Oregon City and Mol a l l a ,  along the Clackamas, 
Wi l l amette and Mol a l l a  Rivers, Cl ackamas County, Oregon. 

Principal Reference: 
Peck, D. L . ,  Griggs, A . B . ,  Schli cker, H . G . ,  Wel l s ,  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 

Col umn Authors : M. H. Beeson , Portland State Univers ity 
W. N. Orr, University of Oregon 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 . Referenc·���������2 .�L�o�ca�t�i o�n�# ������3�.�C�SD�Pr�o�V l�· n�ce�#�71�0� 4. Column Nar.1e Oregon City - Mol a l l a  Area 
5. Chart # 6 .  Column # 8 
7. Name of Stratigraphic Unit fJuyjal deposits 
8 .  Stratigraphic Rank and Status: 

��� ���: ��������!�: ����� 51r���maomat1 o f1ember, Bed,
----------

9. Age 011aternary Plei stocene 
System Series Stage 

10. Surface Subsurface or
:
B
�
o�t

�
h 
��

S�u�rf�a�ce======='::::����
Sir== 1 1 .  Bounding Un i t s :  Above a l l uvium Below var1ous older unlts 

12 .  L i thology: DoMinant sands 70-
Subord.�n;akntjgjg�rdav�e=ls�

:;:;;:;;;::;:;;:::;:;:;;:::=
:-r---- 30! % 

1 3 .  Thickness (Metric 1- 100+ m 14. MaJor Unconfornities : - Check Approprinte L1ne -
Above: 
With i n :  
Below: 

15 .  Fos s i l  Data: None 

r�one Oi sconformab 1 e 
__ x_ 
__ x_ 

X 

Angular 

16 . Radiometric Data: __ nNo�n�e _____ Y�e�ar�s �"e�t�h�od�--------------Source: 

17. Economic Oilta: Sand and gravel 

18. Other Data: Incl udes such units as: Springwater Fm (conglom) ; Gresham Fm 
(gravels and mudfl ows ) ;  Estacada Fm (coarse gravel s ) ;  W i l l amette S i l t  
{ s i l t) ; Portland Sand (estuarine deposi ts )  

19. Original Reference: Trimbl e , D . E . ,  1963, Geology of Portland, Oregon and 
adjacent areas : u. S. Geological Survey Bulletin 1 1 19 ,  map. scale 1 :62 ,500 

20. Most S i gnificant Reference: Peck, D. l . . Griggs, A. B . ,  Schlicker, H. G . ,  
Wel l s ,  F .  G . ,  and Dale, H .  M . •  1964 , Geology o f  the Central and nort�ern parts of 
the Western Cascade Range in Oregon ; U. S. Geological Survey Profess1onal 
Paper 449, 56 p . ,  map 

21. Author( s )  of Sheet Preparation: J. M. Annentrout 
22. Date Prepared : 10-22-82 

- 3 6-

I. Reference # 2. Location # 3. CSD Province # 710 4. Column Nane Oregon City - Mol a l l a  Area 
5. Chart # 6. Column # 8 
7. Name of Stratigraphic Unit 
8 .  Stratigraphic Rank and Status: 

�����;: ��������!i: �����s1r':.\oi!!�2J,m��l c[jfiiiocj)mal 
9 . Age Neogene �Pleistocene 

System Series Stage 
10. Surface Subsurface or Both c-"'SUL!Ir�faO<C&e�----�� 1 1 .  Bounding Units :  Above Plei stocene units Belowtroutdale Fonnabon 
12. L i thology: Dorlinant basalt flows 70 % 
l 3 .  Thickness (M

;����
dinan

0
t_�g1c�nic breccias .  ash. etc. 30± % 

14 .  11ajor Unconfomi ties : - Check Appropnnte L i ne -
Above: 
I.Jithin : 
Below: 

15. Foss i l  Data: None 

None Oi sconformable 
__X _ 

__ x _  

Angu l ar 

1 6 .  Radiometric Data: ___ N�o�n�e ____ Y�e�a�rs �tl�et�h�od�--------------Source: 

1 7 .  Economic Data : Road rock 

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

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

20. Most Significant Reference : Trimble, 0 .  E .• 1963, G�ology of Portland,Oregon 
and adjacent areas : U. S. Geological Survey Bullet1n 1119, map. 1 :62 ,500 

21 .  Author( s )  of Sheet Preparation : J. M. Armentrout 
22. Date Prepared: 10-22-82 



8 .  OREGON C ITY-MOLALLA AREA 

1 .  
4 . 
5 . 
7 .  
8 .  

9 .  
Series 

10. Surface Subsurface or Both Surface and Subsurface 

Zancl i an-Pleistocene 
Stage 

1 1 . Bounding Units : Above Boring Lavas or younger Bcl owsandy River Mudstone or older 12 .  L i tho 1 ogy: Dorli na�t sandy congl orne rate _______1UL_! Subord1nant s i l ty sands � i � :  �:} � �n���o� ��;�� � ;:c,c"\0'--�33�0cri�';;eC"ick"'Ap'"'p"co'"'p""n"· .,:c,,;;--.L"i o"'e�--
r�onP Disconformab 1 e Angul a r 

__ X _ 

15 . Fos s i l Data: Megaflora from Clackamas area suggests Pl iocene-see Trimp le , D. E . ,  
1963, Geology o f  Portl and, Oregon , and adjacent areas: U .  S . Geol ogical Survey 
Bul l etin 1119 , map scale 1 : 62 ,500. 

1 6 . --�N�o�ne�--�Y�e�a�cs ct1�et�h�od�-------------

1 7 .  Econoni c On ta : Locally sand and gravel 

18. Other Data : Contains distinctive quartzite pebbles in east Portland area. Top 
gradational with Boring Lavas in Portland Area. Probably ha� units of thP . same age as Sandy River Mudstone and the Rhododendron Format1on to the east 1n the 
Columbia River Gorge . 

19. Original Reference: Hodge , E. T . ,  1933, Age of the Columbia River and lower 
canyon (abst) : Geological Society of America Bul l etin , v. 44 , p. 156-157; 
Formal i ntroduction Hodge , 1938, Geological Society of Ameri ca , Bul letin 49, 
p. 831-930. 

20. Most Signif icant Reference: Peck, D. L . ,  Griggs, A. B . ,  Schlicker, H . G . ,  
Wel l s ,  F . G . ,  and Dole, H . M . ,  1964 , Geology o f  the central and northern 

���}!s
�
�
o�
�
� 
�
��!�

r
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�
�
s
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d
�. 
�
a
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1
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�
r
����: Tr

�
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i �� 
�
e
�
u
:���e) . 

? 1 . Author( s )  of Sheet Preparation : J. M. Armentrout 
?2. Date Prepared: 10-22-82 

l .  
4 . 
5 . 
7 .  
8 .  

9 .  
System Series 

10. Subsu rface or Both Surface 
1 1 .  Units : Above Sandy River Formation 
12. Dominant margi nal marine rocks 

Subordinunt 
13. Th � ckness ( !·1etri c 
14. !,1ajor UnconforMities : 

--�'-

--"-

M. H. Beeson 
12- 16-82 

Stage 

Below 

Angu l a r 

15. Foss i l Data: Leaves suggest early Miocene for lower part of fonnation , 
see Peck and others, 1964. 

1 6 . None Years r1ethod 

17. Economic Data: 

18. Other Data : Upper Mol a l l a Formation sandstone and s i l tstone of Baldw1n ( lg64) . equals the Troutdale of Peck and others ( 1964 ) ;  Lower Mol a l l a Format1on water l a1 d 
tuffs o f Baldwin t lg64) equal s the Mol a l l a Formation o f Peck and others ( 1964 ) .  
The Mol a l l a Fonnation is inadequately treated i n  the l i terature. 

1g . Original Reference: lowry , W. D . ,  and Baldw in , E. M. , . 1952, Late Cen9zoic ge9logy of the l ower Columbia River Val ley, Oregon and Wash1ngton: Geolog1cal Soc1ety 
of America Bul leti n ,  v. 63, no. 1, p. 1-24 , 3 figs . ,  1 pl . 

20. Most S i gn i f i cant Reference: Peck, D. L . ,  Griggs , A. B . ,  Schlicker, H. G . ,  
Wel l s ,  F .  G. , and Dal e , H . M . ,  1g64 , Geology of the central and northertl�arts 
of the Western Cascade Range in Oregon : U.  S. Geol ogical Survey Profess1onal 
Paper 449, 56 p . , map. 

2 1 .  Author( s )  of Sheet Preparation : M. H . Beeson and J. M . Annentrout 
22. Date Prepared: 3-18-83 
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1 .  
Referenc��;#�;����'

;

· 
�
L
o�c�at�i�on�#

�����
�3
.�C�S�D�P�

c
o�v�in�c�e�#�7�1

D
� 4. Column N ar.1e Oregon City - Mol al la Area 5. Chart It 6. Col umn # 

7. Name of Stratigraphic Unit Sandy River Mudstone 8. Stratigraphic Rank and Status: 

?������ ��������:i: �����sr
r�orma�m��;�rm�

1��ber, Bed, -------------------

g _ Age NeMene _.J'MUiQ<oc:.eerune,__ ______ _ 
System Series 

10. Surface Subsurface or Both Surface and subsurface 
1 1 . Bounding Unit� : Above Troutdale Formation 12 . Li thology: DoMinant ����ill).OIQ�i\<===::==== Subordinan_t sand and conglomerate 
i � :  �� � ��n�� �0� ����� �icc, sco,-'1�0-0"'-c"3h0\li�L,c �ill�Ap�p�co�p�n"" o7te'""'L'"'w"'e�--

NonA Oi sconformab le 
__ x_ 

__x_ 

15 . Foss i l Data: P l i ocene megaflora (Trimbl e , 1g63) 

Angu l a r 

16 . Radiom��:��e
�ata: �N�o�ne� __ ...,ve,.ac!:rs,_ �Me,;ct,h,od,_ ________________ _ 

1 7 .  Econonic Dctta : 

18. Other Data : Ori ginal ly part of Hodges ' ( lg38) Troutdale Formation : In Columbia 

�� v��n��r�� �e�h���� �o���g ���e�!��� �f v��w��d�����d��� n�r�0��1��� 1{ a���� ;a ��nt 
the Portland Bas i n . 

1 g . Ori ginal Reference: Trimb le , E . D . , 1963, Geology o f Portland , Oregon , and 
adjacent areas : U. S. Geol ogical Survey Bulletin 1 1 1g . map. 

20. Most Sign if icant Reference: Same 

2 1 .  Author( s ) of Sheet Preparation: J. M. Armentrout 
22. Date Prepared: 10-22-82 

1. Reference 1/ 2. Location # 

M. H. Beeson 
12-16-82 

3
. CSD Province 1/ ___llQ___ 

4. Col umn NaMe __ Oregon C i ty - Mol a l la Area 
5. Chart # 6. Col umn I! 
7, Name of Strati graphi c Unit Rhododendron Formation 
8. Stratigraphic Rank and Status: 

� � : ���! ��������:�: ���
�
�
sr:s'.!!l�,'-!m���-

9. Age Neogene ____ Mf'l:i1Q09Ce�n�e ______ _ Serrava 1 1 ian-Tortoni an 
System Series Stage 

10. Surface Subsurface or Both Surface 
1 1 .  Bounding Units: AboveTroutdale .Sandy River & othersBclow Columbia River basalts 
12 . Li thology: Ool'linant yolcanjc mudflows units � Subordinan-1: t 
1 3 . Thickness (f1etric 
14. r1aJor Unconfornities : - Check Approprinte L ine -

1 5 .  Foss i l Data: None 

16 . Radiometric Data: 
Source: 

17. Economic Data: 

r�onA Disconformable Angu l a r � 

g _ s to 12 . 1  
mjlljon Years r1ethod K/Ar . Priest, G. R. , Beeson , fl-1 . H . , Gannett, M. W. , and Bern , D. A . ,  

1982, Geo 1 ogy, geochemistry and geothermal resources o f  the 0 1  d 
Maid flat area, Oregon , iD. Geology and geothermal resources of 
the Mount Hood area , Oregon : Oregon Department of Geol-ogy and 
Mineral Resources Special Paper 14, p . 16-30. 

18. Other Data: Interbedded with lava flows of Ca�cade .Ra�ge t�ard ea�t. Peck �nd others ( 1964) incl uded the Rhododendron Fonnat1on w1th1n the1r Sard1ne Format1on. 

19 . Ori gina l Reference: Hodge , E . T. , 1g33, Age of the Columbia River and lower 
canyon (abst . ) :  Geological Society of Ameri ca Bul letin , v. 44 , p. 156- 157. 

20. Most S ign if i cant Reference: Peck, D. L . ,  Griggs , A. B . ,  Sch l icker, H . G . ,  
Wel l s ,  F . G . , and Dal e , H . M . ,  1964, Geology o f  the central and n9rthern parts o f  the 
Western Cascade Range in Oregon : U. S. Geological Survey Profess1onal Paper 
449, 56 p . ,  map. 

2 1 . Author(s ) of Sheet Pnoparation: J. M. Armentrout 
2?. Date Prepared: 10-22-82 



8 .  OREGON C ITY-MOLALLA AREA 

I .  Reference # 2. Location # 3. CSD Province # 710 4. Column Name Oregon City - Mol a l l a  Area 
5. Chart # 6. Col umn # 8  
7 .  Name of Stratigraphic Unit Columbia Ri ver Basalt Group 8. Stratigraphic Rank and Status :  

(C ircle Appropriate Rank)�mation /�ember, Bed, ---------
(C irc l e Appropriate Status� Informal 

9. Age Neogene Miocene langhi an-Serraval l ian 
System Series Stage 

10, Surface Subsurface or Both 
1 1 .  Bounding Units : A:��"�'�R;h�od�o�de�n�d�ro�n�F:m����B�e�lo�w�Bu�t�te�Cnre�e�k�b�ed�s�== 
12. Li thology: Dominant 100% 

Subordinilnt % 
1 3 .  Thickness (Metric 90-200 m 14 . r�ajor Unconformi ties: - Check Appropriate L i ne -

Above: 
Within : 
Below: 

15 . Foss i l  Data: None 

None Di scan formable ' --'-
Angular 

__ ,_ 

14 _6_16 _ 5 K/Ar {20 sampl es) 
16 . Radiometric Data: mi l l i on Years /·1ethod 40Ar!39Ar {3 samples) 

Source: li:ix." D.- R . ,  1981, Geochronology, geochem1 stry , and petrogenesis 
of basaltic rocks from the Western Cascades , Oregon: unpub. Ph .D . 
dissertation, Ohio State University, 171 p .  

1 7 .  Economic Data: Road rock 

18. Other Data: see Wanapum and Grande Ronde Basalts: this area . 

19. Original Reference: Swanson, D. A . ,  Wright, T. l . ,  Hooper, P: R . �  and Bentley, R. D . ,  
1979, Revisions i n  stratigraphic nomenclature o f  the Columb1a RlVer Basalt Group: 
U . S. Geological Survey Bul letin 1457-G, 59 p .  

2 0 .  Most S i gn if icant Reference: Beeson , M .  H . ,  and Moran , M .  R . ,  1979, Columbia River 
Basalt Group strati graphy in western Oregon : Oregon Geology, v. 41, no. 1 ,  
p . 1 1- 14 . 

2 1 .  Author( s ) of Sheet Preparation: J .  M .  Annentrout 
22. Date Prepared: 12-31-82 

1. Reference # 2. location # 3. CSD Province II __ll.Q__ 
4 ,  Col umn �lame Ores!On C ity - Mol a l l a  Area 
�: ���;\: Stratigraphic Unit Grande Ronde Basal�· o/���:�b�a-H;;,,�ve�r�Ba�s�al�t'G�r�ou�p--
8. Stratigraphic Rank and Status :  

�� :�� 1: ��������:i: �����s�roormaom����rm��
mber, Bed, ----------

9. Age Neogene _ __cM"'i"'oc"'e"ne'-------
System Series 

10. Su rface Subsu rface or Both Surface 

lan hian 
Stage 

1 1 .  Bounding Un 1ts : Above Wanapum Basalt BelowButte Creek beds and older 
12 . L i thology: Dominant basal 100 % unlts 

Subordinant 
i �: �:} ��n���o��� ��� � i"e"'"--'3"'0:"'1\\\fR�eo'iPk�Ap"'p"'co"'p"'n"· a:>Cte"L"i ,oc,-_-

None Di sconformab l e Angul ar 
Above: 
Withi n :  
Below: -'--

1 5 .  Foss i l Data: Iiane 

16 . Radiometric Data: 15 2 "! 0 4 Years r.lethod K/Ar 
Source: lux, D. R . ,  1981, Geochronology, geochemi stry, and petrogenesis 
of basaltic rocks from the Western Cascades, Oregon : unpub. Ph .D . 
dissertation , Ohio State Univers i ty, 171 p . 

17 . Economic Data: Road rock 
Correlated to Grande Ronde Basalt by geochemi stry 

18. Other Data: geochronol ogy, and magnetic polarity. 
Part of flow sequences sourced from fissures i n  central/eastern Oregon and 
Washington that fl owed west through ancestral Columbia River valley. 

19. Original Reference: Beeson, M. H . ,  and Moran , M .  R . ,  1979, Columbia River Basalt 
Group strati graphy i n  western Oregon : Oregon Geology, v .  41 , No. 1 ,  p .  11-14. 

20. Most S i gni ficant Reference :Beeson, M .  H . ,  Johnson, A . G . •  and Moran , M .  R . , 1976, 
Portland Envi ronmental Geology - Fault Identification, Final Technical Report, 
(September l, 1974 - December 31 ,  1975 ) ,  to the U. S. Geol ogical Survey, Menlo Park, 
Cal ifornia, 107 pp. 

21 . Author (s )  of Sheet Preparation: J. M .  Annentrout 
22. Date Prepared : 10-22-82 

M. H. Beeson 
12-16-82 
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1 .  Reference # 2. location # 3. CSD Province # 710 4 . Column Name Oregon City - Mol a l l a  Area 5. Chart # 6. Column # 8 
7. Name of Stratigraph1 c  Unit Frenchman Spr1ngsMember, Wanapum Basalt 
8. Stratigraphic Rank and Status: 

(Circle Appropriate Rank) Gr�nnation<l1eiiibe"'rl. Bed , Columbia River Basalt Group 
(C ircle Appropriate Statu s )<.E2r.D:WJ Informar--· 

9. Age Neogene Miocene _ __,se,.r,_,ra'!v.'Cal,_,l_ci aeenc_ _____ _ 
System Series Stage 

10. Surface Subsurface or Both Swface 
1 1 .  B�und i ng Un i t s : Above '�R�ho�d�o�de�n�dr�o�n lFlii:m ]&loiot;tihm<J:L.s�EBieeiCl o>WwlG[i'r�an@d�e ]R�an@d�e ]B�as�a')_:l t�an�d�og:):l der 
12 . l1 thology: Domi nant basalt 100% un1ts 

Subord inunt % 
13. Thickness (Metric 60-100 m 
14. MaJor UnconforMi ties: - Check Appropr1ate l i ne -

None Di sconformab 1 e Angular 
Above: 
With i n :  __ , _ 

Below: __,_ 

15 . Fossi l Data: None 

15 .4 � 0 . 5  16. Radiometric Data: mi l l ion Years 11ethod K/Ar 
Source: lux, D. R . ,  1981, Geochronology, geochem1stry, and petrogenesis 

of basa lt i c rocks from the Western Cascades : unpub. Ph .D .  
dissertation , Ohio State University, 171 p . 

17 . Economic Data: Road rock 

18. Other Data: Composite thickness approximately 60 m in Oregon City Area ; 
up to 100 m thick as intracanyon flow in Mol a l l a River val ley . Correlation. 
to Columbia River Basalt Group type section by geochemistry and paleomagnet1 cs . 

19. Original Reference: Beeson , M .  H. , and Moran, M . R . ,  1979, Columbia River Basalt 
Group strati grphy i n  western Oregon: Oregon Geology , v. 4 1 .  no. 1 .  p. 11-14. 

20. Most Significant Reference: Beeson , M .  H . ,  Johnson, A . G . ,  and Moran , M . R . ,  1976, 
Portl and En vi ronmenta 1 Geol ogy-Faul t Identi fication , Fin a 1 Techni ca 1 Report 
{September 1 ,  1974-December 3 1 ,  1975) , to U .  S .  Geologica 1 Survey, Menlo Park, 
cal i forn i a ,  107 p . 

2 1 .  Author( s )  of Sheet Preparation: M .  H .  Beeson 
22. Date Prepared : 12- 16-82 

1 .  
4 .  
5 .  
7 .  
8 .  

2 .  Location # 3. CSO Province # 710 
Oregon C i ty - Mola l la Area 

6. Column # 

9 . Chattian 
System Series Stage 

10. Surface Subsurface or Both Surface and subsurface 1 1 .  Bounding Units : Above Columbia Ri ver Basalt Bel ow little Butte Volcanics 12. Li thology: Dominant marine volcanic si l tstone and sandstone 95 % 
Subordinant l imestones 5 % 

13. Thickness (Metric 300 m 
14 . Major Unconforr:lities: - Check Appropriate line -

None Di sconformable Angular 
Above: --'-With i n :  
Below: --'-

15 . Fossil Data: Moll usks of Juanian Molluscan stage - personal corrmunication from 
W. 0. Addicott, U .  S .  Geolog i cal Survey, to W . N. Orr, Univers ity of Oregon : 
see Orr and Faulhaber, 1975, Northwest Science. 

16 . Radiometric Data: �N�o�n•�----Y�e�ar�s cM�et�h�od�--------------Source: 

1 7 .  Economic Data: Coal and l i mestone 

18. Other Data: Currently being remapped by W. N. Orr and P. R. M i l ler at the 
Uni versity of Oregon - to be renamed Abiqua Fonnation 

19. Original Reference: Harper, H. E . , 1946, Preliminary report on the geol o�y of. the Mola l l a  quadrangl e ,  Oregon : Unpubl ished MS thes i s ,  Oregon State Un1Vers1ty. 

20. Most Significant Reference: Hampton , E.  R . ,  1972, Geology and ground water ?f the 
Mol a l l a  Salem Slope area , northern Wil l amette Valley, Oregon : U. S. Geolog1cal 
Survey Water Supply Paper 1g97, 83 p . 

2 1 .  Author( s )  of Sheet Preparation: W .  N .  Orr Additions J . M .  Annentrout 
22. Date Prepared: 7-9-82 10-22-82 



8 .  OREGON C ITY-MOLALLA AREA 

l. Reference # 2. Location # 3. CSD Province # D..Q___ 
4, Col umn �lame Oregon C i ty - Mol a l l a  Area 
5 .  Chart # 5, Column # 8 
7. Name of Stratigraphic Un 1t bas a 1 t  
8 .  Stratigraphic Rank and Status: 

( C i rc l e  Appropriate Rank) Group ForM � r.1b e r ,  Bed , Intrusives and fl ows 
( C i rc l e  Appropriate Status)  Formal I n forrna 

9. Age Neogene __QJjgocene -�?'--"'Ch_,a"-tt,_,i'"'""----����-
System Series Stage 

10 .  Surface Subsurface or Both Surface 
1 1 .  Bounding Uni t s :  Above Butte Creek beds B e l ow Little Butte volcan1cs 
12. L i thology: Domi nant basalt ���'%. 

Subord i nilnt :" 
1 3 .  Th i cknes s  (Metric 
14.  t1ajor Unconforr.� i t i e s :  - Check Appropnate L i ne -

15 .  foss i l  Data: None 

1 7 .  Econom1c Data : 

Iiane D i sconforma b l e  Angular 

18 .  Other Data : Occurs between younger Butte Creek beds and older little Butte 
volcani c s .  

1 9 .  O rigi na l  Reference: Mapped i n  ongoing project by W .  N .  Orr, Uni vers i ty o f  
Oregon , 1982-1983 

20. Most S i g n i ficant Reference: 

2 1 .  Autho r ( s )  of Sheet Prepara t i o n :  W .  N .  Orr 
22. Date P repared : 7-9-82 

-39 -

1. Reference # 2. Location # 3. CSD Prov i nce # 710 
4 .  Col umn Name Oregon C i tv Mol a l l a  Area 
5. Cha rt # 6 .  
7 ,  Name o f  Strati graph i c  Un it 8. Stratigraphic Rank and Status: 

� � 1 ���: �������;:�: �����srr 
orma

oma 1 0 r·1embe r ,  Bed,
---������-

9. Age Pal eogene Focene-01 i qocene Pri aboni an-Rupel i a n  

System Series Stage 
10. Su rface Subsurface or Both Surface and subsurface 
1 1 .  Boundi ng U n i t s :  Above Butte Creek beds Below Unknown - not exposed 
1 2 .  L i thology: Dominant volcanic sediments 5 %  

Subordinant vol canic fl aws � 
1 3 .  Th i cknes s (Metric + m 

��-
1 4 .  r·1ajor Unconfomi t i e s :  - Check Appropnate L i ne -

None Di sconformab 1 e Angu 1 a r 
�'�-

Unknown 

1 5 .  Fos s i l  Data:  By superposition of marine foss i l i ferous un i ts ; the Little Butte 
volcanics i n terfinger 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 ill Peck and others ( 1964}.  

16.  Radiometric Da ta : None Years �n,et"'h£<'d'---������� 
Source: 

17. Econom1c Data:  

lB .  O the r Data : 

19 . Ori g i na l Reference: Wel l s ,  F. G . ,  1956, Geology of the Medford quadrangle,  Oregon 
and Cal iforn i a :  U. S. Geological Survey Map G . Q . -89 . 

20. Most S i gnificant Reference: Peck, 0. L . ,  Griggs , A. B . ,  Schlicker, H. G . ,  
Wel l s ,  F .  G . ,  and Dol e ,  H .  M . ,  1964, Geol ogy o f  the c:ntral and n?rthern parts 
of the Western Cascade Range in Oregon: U. S. Geolog1cal Profess 1 onal Paper 
449 , 56 p . ,  Map .  

2 1 .  Author( s ) o f  Sheet Prepara t i o n : W .  N .  Orr 
2 2 .  Date Prepared: 7-9-82 

Additions J. M. Armentrout 
10-22-82 



9 .  ASTORIA AREA 

A. COMPOSITE SECTION LOCATION 

Reference # _______ _ Location # __ ______ _ 

Lati tude ___ 4,;5L0 
__ __j4!!_5 _!lN _ Longitude ___ lg2�:f __ _23>e0 _!!_W_ 

County or Counties ....QQL_ ---'C"'l a'-'t"'sO!>!PLC"-'o>!!Un!!Jt;yy __________ _ 

State. ___]§____ Ore on 
Colur:Jn flame : Astoria Area 
Chart tlame: Cenozoic Stratigraphic Units , Western Oregon and Washington 
Generfll Location Descri ption :  Cenozoic section composited of units cropping 
out along coastal cl i ffs and in land areas of Clatsop County, Oregon. 

Principal Reference : *  
Niem, A. R . ,  and Van Atta, R .  0 . ,  1973 Cenozoic stratigraphy of  northwestern 
Oregon and adjacent southwestern Washington, in Beaul ieu, J. D. , 
ed. , Geologic field trips in northern Oregon arld southern Washington: 
Oregon Department of Geology and M ineral Industries, Bulletin 77,  
p .  75-132. 

*Updated by numerous unpubl ished theses of Oregon State University s tudents 
supervised by A. R. Niem, Department of Geology. 

Col umn Author: A. R. Niem, Oregon State Universi ty 

B. DATA SHEt:lS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 .  Reference II 2. Location II 3. CSD Province II 710 
4. Co 1 umn tlame =AA>lst:Ooori@:a]A\rrruea��::_:::_:_-=::;:::=-:;:::;:::::::::�__::_��=-_:_:== 

! .  
4 .  
5 .  
7 .  
B .  

5 .  Chart II 6 .  
7 .  Name of Stratigraphic Unit 8. Stratigraphic Rank and Statu s :  

� � 1 �� i :  �������: :�: �����s r���m�a'Ji;.!l""j!'��� 
9. Age Quaternary �PJ"'e-"isu.t"'oc..,eillne.._ ___ _ 

System Series 
10. Surface Subsu rface or Both 

9 .  

Stage 
10. Surface Subsurface or Both 

3 .  CSD Prov i nee II 710 

Zanclean-Plei s tocene 
Stage 

1 1 .  Bounding Uni ts : Abov;�;a�l�J u�v�i um�
E
�����B�e�lo�w;T�r�ou�t�da�J�e�F�m�. �o�r�ofl d�e:;':r= 1 1 .  Bounding Units : .  Above Pleistocene deposits Below Astoria Fonnation 

12 .  Li tho 1 ogy: Oomi nant sands , grave 1 s 70 % 
Subordinant muds peat 30 % 

� � :  ��} ��n���o���;�; � i :Ces'"''_...l_-'\�0h:'::�gk,.umr.Ap'"'p"'ro'"'p""n"· a-.:te'"'L ;'"'c"'e---
Above: 
Within : 
Below: 

None D isconformable 
__ x_ 
__ x_ 
__ x_ 

Angul ar 

1 5 .  Foss i l  Data: None 

1 6 .  Radiometric Data: 
Source: 

_ _,N,o,ne'--__ Y._,e-'-ar:_cs '-""e"-'t"-'ho"-'d'---------

1 7 .  Economic Data : Sand and gravel 

18. Other Data:unit incl udes coastal marine and inland fluvial terraces and floodplain 
al l uvium of volcanic gravels and sands, s i l ts ,  and clays .  On coast, i t  also incl udes 
Holocene dune and beach ridge sands and along the lower Columbia River and other 
river mouths-estuaries incl udes tidal flat muds, fine sand, and peat. 

19. Original Reference: Schlicker, H .  G . ,  Deacon , R. J . ,  Beaul ieu, J .  D . ,  and Olcott, G. W . , 
1972 Envi ronmental geology of the coastal region , T i l lamook and Clatsop counttes , 
Oreg�n : Oregon Department of Geology and Mineral Industries Bulletin 74, 164 p .  

2 0 .  Most Signi ficant Reference: 

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

- 40-

1 2 .  Li thology: Oor;nnant quartzi tjc-yolcanic gravels Subordinant 
1 3 .  Thickness (Metric 15 m 
1 4 .  NaJar Unconformities: - Check Appropr1ate Line -

Above: 
Withi n :  
Below: 

1 5 .  Fossil Data: None 

None D isconformable 
_x __ 

� 
Angular 

__x _ 

1 6 .  Radiometric Data: _ _,N,o,ne,__ _ _,_,ve,a'-'rs cflo_et'-"h"'od'---------Source: 

1 7 .  Economic Data: 

1 8 .  Other Data: Flat-lying unit i s  poorly exposed and i s  very l imited in extent in 
Clatsop County { i .e .  C i ty of Astoria) 

19.  Original Reference: Hodge , E .  T.,  1 9 3 3 ,  Age of the Columbia River and lower 
canyon (abst . ) :  Geological Society of America Bul leti n ,  v. 44, p. 156-157; 
Formal Introduction by Hodge, E .  T . ,  1938, Geological Society of America 
Bulletin 49, p .  831-930. 

20. Most Significant Reference : Schl icker, H. G . , Deacon, R. J. , Beaul ieu, J. D . •  and 
Olcott, G. w . ,  1972, Environmental geology of the coastal region, Ti l lamook 
and Cl atsop counties , Oregon: Oregon Department of Geology and Mineral 
Industries Bulletin 74, 164 p. 

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



9 .  ASTORIA AREA 

� :  ��i3��n��m: ---;:-c--cc--;:- 2. Location # 3. CSD Provi nce # 
5. Chart # 6. Col umn # 9 
7. Name ?f Str�tigraphic Un it Col umbia River Basalt Group 
8. Strat1 graph1c Rank and Status :  

710 

( C i rc l e  Appropr�ate Rank) �mation r�ember, Bed, --------
( C i rc l e  Appropnate Status� Informal 

9 . Age Neogene Miocene Langhian-Serraval l ian 
System Series Stage 

10. Su rface Subsurface or Both surface 
l l .  Bounding Uni t s :  Above all uvium or Troutdale Fm Bel ow Astona Fonnat1 on 
1 2 .  Li thology: Domi nant basalt 100 % 

1 3 .  Thickness ( /-1!����d i no3n3�-�6�65�m-------�----14 . f.1ajor Unconfomit ies :  - Check Appropriate L ine -
tlone Di sconformab l e Angu l a r  

_ x __ 

1 5 .  Fos s i l  Data : None 

1 6 .  -�N�on�e __ Y�e�a c�s �lle�t�ho�d _______ _ 

1 7 .  Economic Data : Road rock 

18 .  Other nata : Incl udes basalts only : Saddle Mountains Basal t, Wanapum Basalt , and 
Grande Ronde Basal t. I nterbedded sedi mentary units are not part of Columbia 
River Basa lt Group. 

1 9 .  Origina l Reference: See: Swanson , D. A . ,  Wright, T. l . ,  Hooper ,  P . R . ,  and . 
Bentley, R. D . ,  1979 , Revisions in stratigraphic nomenclature of the Columbl a 
River Basalt Group: U. S. Geological Survey Bul letin 1457-G, 59 p .  

2 0 .  Most S ign i f i cant Reference: Murphy , T .  M . ,  19"81 , Geology o f  t�e Nicolai Moun!ai n
Gnat Creek area , Cl atsop County, northwestern Oregon : unpub l 1 shed M . S .  thes 1 s ,  
Oregon State University, Corva l l i s ,  3 5 5 p . 

2 1 .  Author( s )  of Sheet Preparation: J . M. Armentrout 
2 2 .  Date Prepared : 12-28-82 

1 .  
4 .  
5 .  
7 .  
8 .  

Astoria Are� · Location # _____ 3 .  CSD Province # �  

9. Serraval l i an 
System Series 

10. Subsurface or Both Surface 
Stage 

1 1 .  Un i t s :  Above Pomona Mbr.Saddle Mts .Basal t  Bel owFrenchman Spgs .Mbr.Wanapum 
1 2 .  Domi nant arkosic sands tone 50 ;; Bas a It 

Subordinunt l aminated mudstone 50 �" 
1 3 .  Th i c kness (t.1etr i c m ) 
14. r·1aJor Unconform t i e s :  - Check ApprJpriate L i ne -

None Disconformable Angu l a r  
__ X_ 

__ X_ 

1 5 .  Fos s i l  Data: Marine diatom assemblages from the sedimentary rocks of C l i fton are 
middle Miocene (l ate Re l i zian to early Lui sian) in age (= North Pacific diatom 
zone � �  subzone b and subzone a of D. hustedti i-D. l a uta of Barron , 198 1 )  

1 6 .  --�N�o=n•��Ye�ar�s ����et�h�od�-------------

1 7 .  Economic Data : 

18 .  Other Data : Unit contains fluvial , coal-bearing ( l i gnite) shal l ow-mari ne fac�es 
wi th ; nterveni ng thi n-bedded s 1 ope turbi dite sands tone , muds tone , . and chaot 1 c submarine channel sandstone (Murphy and Niem, 1980 ) . I n part equlValent to the 
upper member of the Astoria (? )  Fonnation of southwest Washington. 

19 . Original Reference: Niem, A . R. and Van Atta, R . 0 . ,  1973 , Cenozoic strati graphy of 
northwestern Oregon and adjacent southwestern Washington , _ in Beaul ieu, J . D . ,  ed . ,  
Geo 1 ogi c fie 1 d trips i n  northern Oregon and southern Wash1 ngton: Oregon Department 
of Geology and Mineral Industries Bul l etin 77 , p. 75- 132. 

20. Most S ign i fi cant Reference:Murphy , �- M. , 198 1 ,  Geology of the Nicol ai Mountain
Gnat Creek area, Cl a tsop County , northwestern Oregon : unpub 1 i shed M . S .  thes i s ,  
Oregon State University, Corval l i s ,  355 p .  

2 1 .  Author( s )  o f  Sheet Preparation: Alan R .  Niem a n d  David E .  Nelson 
22 .  Date Prepa red : 7-9-82 

- 4 1 -

1 .  
4 .  
5 .  
7 .  
8 .  

9 .  

! D .  
1 1 .  
12 . 

13 . 
!4 . 

Reference # 2. Location # _____ 3. CSD Province # � 
Col umn �Jame Astoria �rea 
Chart # 6. Col umn # 
Name of Stratigraphic Un i t Pomona Member, Saddle Mountains Basalt, Coiumb1a R1ver 
Strati graph ic Rank and Status: Basalt Group 
( C i rcle Appropriate Rank) G

{f
up Fj,"rrationC��mber), Bed, ________ _ 

( C i rcle Appropriate Statu s )  orma Informa 
Age Neogene Miocene _,.,sec._rr,_,a"'va,_,l_,_l l,_,· ae!.n ______ _ 

System Series Stage 
Surface Subsurface or

,:

�Bo�th��S�u�rf�a�ce�IJ��::-s'':������IT:I:!� Bounding Uni t s :  Above none Be 1 ow sed1mentary rocks of C I 1 tton 
L i tho1ogy: Dominant subaerial basal t  fl ow -----1Q_Q_J£ Subord i nan"t ------------�--- ____ % �: j � �n���o���;�� � i-e-s :_.l.l!-__ct�C h�e�!.¥t...!J��p-p ,-o-p r�i-a t�e�L�i-ne---

�Jane Di sconformab 1 e 

_x __ 

Angu l a r  
_x __ 

15 . Fos s i l  Data: 

1 7 .  Economic Data : 

1 8 .  Other Data : Pomona basalt is reversely polarized , g lomeroporphyritic and is the age 
and petrologic equivalent to the coastal middle Miocene Basalt of Pack Sack 
Lookout of Snavely and others ( 1973 ) . It has very l imited distribution in 
C l atsop County. 

19. Original Reference: Schmi ncke , H .  U . , 1967, Strati graphy and petrology of four 
upper Yakima Basalt flows in south-central Washington: Geological Society 
of America Bul leti n ,  v. 78 , p. 1385-1422. 

20. Most Signi ficant Reference: Murphy , T . M . ,  1981 , Geology of the Nicolai Mountain
Gnat Creek area , Cl atsop County, northwestern Oregon : unpubli shed M . S .  thes i s ,  
Oregon State University, Corval l i s ,  3 5 5  p. 

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

1. Reference It 2. Location # 3. CSD Province # 710 
4. Col umn �Jame 
5. Chart It 6. Col umn # 9 
7. Name of Str�tigraphic Un it Frenchman Springs Member Wanapum Basal t ,  Col umb1a Rl Ver 
8. Strat i graph1c Rank and Status: Basalt Gp. 

( C i rcle Appropr � ate Rank) G(Fup
m:rrlationQ�jmberl Bed , ----------

( C i rc l e  Appropna te Status) or Informa 
9. Age NpMpne Mj ocene Serra va 1 1  ian 

System Series Stage 
10. Surface Subsurface or Both __;,Smur:rfl!Jac�e---�=� Grande Ronde Basalt and 

g : ����� { ��y � n 1 6��i n:� �
v
�
e
j:�����!���f����:Jrb�._t��!}�f�']tjj���wf; l�1 ':'f t�o�n 

�
B=e�

l o:w�e�q"':"'':'. v:":a l,_,e":nt=of
jj
��
t
" %f
ta'-"qe"-"SS"-

Sub?rdinunt submarjne basalt breccia and pi l l ow lava 50 i� 
13 . Thickness (l�etn c } 
14. r�ajor Unconfomities :  - Check Appropriate L i ne -

15 . Fos s i l  Data : None 

1 6 .  Radiometric Data: 
Source : 

None Di sconformable Angu l a r 
_x __ 

_x __ 

_ x __ 

__ N�o�ne�---Y�e�ar�s �Me�t�ho�d�-------------

1 7 .  Economic Data : Road rock 

18. Other oa ta : Frenchman Springs bas a 1 ts are the age and petro 1 ogi c equi va 1 ents to the 
locally erupted ( ? )  coastal middle Miocene Cape Foulweather Basalts of Snavely and 
others ( 1973) . The 1 a vas fl owed down an ances tra 1 Co 1 umbi a River va 1 1 ey to the sea 
in northwestern Oregon to fonn pi l l ow lavas and breccias . The flows are nonnal ly 

19. O���f��fe�e���l�ce: Swanson , D .  A . , Wri ght, T. L . ,  Hooper, P. R . , and Bentley, R. P . ,  
1979, Revisions i n  stratigraphic nomenc 1 ature o f  the Co 1 umbi a River Basalt Group: 
U .  S. Geological Survey Bul leti n 1457-G, 59 p .  

20. Most S ign i f icant Reference · Murphy, T .  M . ,  1981 , Geology o f  the Nicolai Mountaln
Gnat Creek area, Cl atsop County, northwestern Oregon : unpubl ished M . S .  thesi s ,  
Oregon State Uni versity, Corval l i s ,  355 p .  

2 1 .  Author( s )  o f  Sheet Preparation : Alan R .  Niem a n d  David E .  Nelson 
22. Date Prepared: 7-9-82 



9 .  ASTORIA AREA 

l : ��f���n��m: Astoria Ar�� Location # ----- 3. CSD Province # Z!Q____ 
5 .  Chart # 6. Co umn # 9 
7. Name of Strat1graph1c Unit sandStOne eqlliValent to Vantage Sandstone 
8. Stratigraph ic Rank and Status: of El l ensburg Fonnat1on -(C ircle Appropriate Rank) Group omati mber , Bed, see "other data" (C ircle Appropriate Status) Forma nformal 
9. Age Neogene --"Mwio,_c,.,en,.e ____ _ Lang hi an-Serrava 1 1  ian 

System Series Stage 
i � :  ��:�� ��g 5� ���;�a c�b��e 8°F�en-c�hm--'�""�rq;'"��"'1-ng-s�M�e�mb_e_r -�Be�l�ow-.<Gr"'a�ndTe�R"o-nd�e�B�a-sa�l t�--12. Li thology: Dominant arkosic to basal t i c sandstone 100 % Subordinant % 

i � : ��J ��n�� �a������� ;;"e"'s :�-"--
2 Ac\0"cecc'C7k0"-A�mp"'pr"'o"'pr"'i7a t'-'e'L'l"'neo----None Di sconformable Angular Above: _x __ Within : __ x_ Below: _x __ 

15 .  Foss i l Data: None 

16 .  Radiometri �0���! � --"'No,nse ___ Y'-"e"-'ar-=.s '-"/le'-'t"'ho�d _______ _ 

1 7 .  Economic Data : 
18. Other Data :unit is tentatively correlated to a member of the E l l ensburg Fonnation of central Washington and is sandwiched between the Grande Ronde and Frenchman Springs Basalts of the Col umbia River Basalt Group. It is fluvial and shal low marine i n orig in . 
1 9 .  Ori ginal Reference: Murphy, T . M. , 1981 ,  Geol ogy of the Nico la i Mounta in-Gnat Creek area, Clatsop County, northwestern Oregon : unpubl i shed M.S. thesi s ,  Oregon State University, Corval l i s ,  355 p . 
2 0 .  Most Signi fi cant Reference: same 

2 1 .  Author( s ) of Sheet Preparation: Alan R. N iem 
2 2 .  Date Prepared: 7-8-82 

!: ��f���n�!m! ------,--, _____ 3. CSD Province I .?.lQ__ 

�: ����\� St ra:t:;::i g:ca:p:;::h ,:. c::;O�n:i t����==:=-lfi�.CCiJo liUuniimni## -:::2":9 ======= 
8. Stratigraphic Rank and Status: 

? Z ���� : �0������!�! �����sro�rma ormat1o r�ember, Bed , ---------
9. Age Neogene _--".Mi"'o"'ce,..ne,______ Aquitanian-langhian 

System Series Stage 
i �: ��:� � �� 9 s� ���;�a c�b�� e BoG�an-d"e 5��"-,������·'-nB�as�a�i t�--�Be�l� ow-_-icO"'s,�wa�l,_,7d__,"W"'e�.;cs�t2m�uc;d=sift;:;co�ne,-eCC..: 12 . Li tho 1 ogy ���� �� � �a·""n•t m-'�"'-��<I.<�lli.��Lll�!!!Jne::._m7j n-o-r -,-on-g,.-1 o-m-er-ca,-te-aocn""'"d -=c"'oa'"'l-- i8 i 1 3 . Th�ckness (Metr�c J?OO m ) 
1 4 .  f1aJor Unconforr.n ties: - Check Appropriate line -None Di sconformable Angul a r 

_x __ 
__ x_ 

_x __ 

15 .  Foss i l Data : Abundant foramini feral and mol l us k faunas indicate a P i l l arian- . Newportian Mol l usian Stage - Saucesian Foramini feral Stage age for the format1 on . See Moore , E. J . ,  1963, U. S. Geological Survey Professional Paper 419, 1D9 p . 
1 6 .  Radiometric Data: Source: __ N_on_e __ ..-Yeccar:...es "ne"-'t""ho"-'dc___ ______ _ 

1 7 .  Economic Data: Some sandstone facies may be potential petroleum reservoirs. 
18 .  Other Data : Ori ginal ly "Astoria shales" by Condon in Cope , 1880 . A deltaic shal l ow-marine to deep-marine mudstone and turbidite deposit of the ancestral Columbia River 
19 . Original Reference: Condon , T. , ..:!.!! Cope , E. D . ,  18�0 ,  Sec?nd con�ributio� to a knowledge of the Miocene fauna of Oregon : Amencan Ph 1 l osoph1cal Soc1ety Proceedings , v .  18, p. 370-376. 
2D. Most Significant Reference: Cooper , M. D. , 198 1 ,  Sedimentati on . stratigraphy and facies variation of the lower to middle Miocene Astori a Formation in Oregon : Unpub.PhD thes i s . Oregon State University, 524 p. 
21 .  Author( s ) of Sheet Preparation: J.  M. Annentrout and A . R . Niem 22. Date Prep a red: 9-18-82 12- 10-82 

-42 -

1. Reference # 2. Location # 3. CSD Prov i nee # ..1.!Q___ �: ��! ��n ,Name __jA'.Ss.tJtnl.(rlJi aLArur:e.ea_a ------,.6 _--,c"'o"l u;;;;"::-" -,1_,9,.---------
7 .  Name of Stratigraphic Un1t Grande Ronde Basalt of Col umbia River Basalt Group 8. Stratigraphic Rank and Status: · 

�Z ����: ��������:�: �����sro�rmaonnl��orm:�mber, Bed. ---------
9. Age Neogene Miocene _........:Lc=can::.;,oc:chl:.::" a"-n ______ _ 

System Series Stage 
10. Surface Subsurface or Both Surf 
1 1 .  B?unding Units : . Above eguiv .to Vantage Sandstone Below Astoria Fonnation 
12. Ll thology: Dom1nant sphaerial basalt flows 50 % 
13 . Th�ckness ( M;����dina;�a sgbwgni;e basalt breccia & oplow lava so % 
14 .  f4aJor Unconformi ties: - Check Appropr1ate L1ne -None Di sconformabl e Angular Above: _lL_ Within : Bel ow: __x _ 

1 5 .  Fossil Data: None 

16. Radiometric Data: ___ N�o�n·�--Y�e�ar2s '-"Me�t"'ho�d ______________ _ Source : 

1 7 .  Economi c Data: Road rock 
18. o;��;t�J t( ?) G�����a �o�1�d�=s�� ��e��e D=��e a��YP��;�� ��; �f e��!�! ��n��d t�t���s 1 (��i11 . The l avas flowed down an ancestral Col umbia River va l l ey to the sea in NW Oregon to form pi l l ow lavas and brecc ias . High and low Mg and normal and reversely polarized fl ows occur within the formation. 
19. 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 Bul letin 1457-G, 59 p . 
2 0 .  Most Signi fi cant Reference:Murphy , T. M . ,  1981 , Geology of the Nicolai MountainGnat Creek area, Cl atsop County , northwestern Oregon: unpub. M .S . thes i s , Oregon State Univers i ty ,  Corval l i s ,  3 5 5  p . 
2 1 .  Author( s )  of Sheet Preparation : Alan R . Niem and David E . Nelson 
22. Date Prepared: 7-9-82 

1 .  
4 .  
5 .  
7 .  
8. 

9 .  

10. Surface Subsurface or Both 

2. Location # 3. CSD Province I 710 

� 1 :  ������ ��Y �
n; ���i n:��ve ::� nated micaceous mudstone Be 1 ow "A'""9"'0'"'ra:...:...:==�-i1""== 

13 . Th�ckness (r�;����din��� ;�;2S�edded tqrbjdit� sandsto�e 
14 .  MaJor Unconformit ies : - Check fppropriate l 1 ne -tJone Di sconformab 1 e Angul ar Above: Within : Below: 
15 .  Foss i l Data: Abundant foram . assemblages indicate Sauces ian age (Pacific Northwest provincial stage ; early to middle Miocene of Armentrout, 198 1 ,  Geological Society of America Special Publ ication 184, p. 137-148. 
16. Radiometric Data: --�N�on�·----�Ye�ar�s "/le"..'to!':ho"-'d�-------------Source: 

1 7 .  Economic Data: 
18. Other Data : Unit i s interpreted as a deep-marine continental sl ope or delta s lope deposit fanned during a transgress ion over other deltaic-sha l l ow marine members of the Astoria Fonnation. 
19 .  Original Reference: Smith, T . N. , 1975 , Stratigraphy and sedimentation of the Onion Peak area, Cl atsop County , Oregon : unpub. M . S . thes i s , Oregon State University, Corva l l i s ,  190 p .  
20. Most Si gni ficant Reference: Cooper, M. D . ,  1981 , Sedimentation, strati graphy and facies variation of the lower to middle Mi ocene Astoria Fonnation in Oregon : unpub. Ph .D . thes i s , Oregon State Uni versi ty, Corval l i s ,  524 p. 
2 1 . Author( s ) of Sheet Preparation: Alan R. Niem 
22. Date Prepared: 7�8-82 



9 .  ASTOR I A  AREA 

System Series 
10. Surface 1 1 .  Bounding Be l ow Big Creek member 
1 2 .  Li thology: Dor:1inilnt arkos ic sandstone 
1 3 _ Thickness Ul�����d i nant mqdstonp minor congl amprate ,nd coal 

1 4 .  f,1ajor Unconfomi t ies : - Check Appropriate L ine -rJone Di sconformable Angular 

60 ;; 
40 % 

1 5 .  Foss i l  Data : Saucesian age forami n ifer and Newportian age mol l uscan assemblages occur in the un it : early to middle Mi ocene of Armentrout, 1981 , Geological Society of America Speci al Publication 184 , p. 137-148. 

16. Radiometric Data: --�N�on�e��Y�e�ar2s �lle�t�ho�d ______________ _ Source: 

17. Economic Data 
18 . Other Data : The uni t has been interpreted as a channel i zed upper submarine canyon de pes i t . 

1 9 .  Original Refererce: Coryel l ,  G . F . , 1978, Stratigraphy, sedimentation , and petrology of the Tertiary rocks in the Bear Creek-Wickiup Mountain-Big Creek area, C l atsop County, Oregon : unpub . M . S . thesi s ,  Oregon State Universi ty , Corval l i s ,  178 p .  
20 . Most Sign if icant Reference: Nel son , M . P. , 1978, Tertiary strati graphy and sedimentation in the Lewis and Clark River - Young ' s River area , Cl atsop County, northwestern Oregon: unpub. M . S . thes is , Oregon State University, Corval l i s ,  242 p. 
1 1 .  
2 2 .  

Preparation: Alan R . N iem 
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1 .  
4 .  Name --�As�t-or�i-a� 2. Location # _________ 3. CSO Province # ZlQ____ 
c; 6. Col uflln # 9 
7. of Strati graphic Unit Anqora�er of the Astor� 8. Strati graphic Rank and Statu s : 

� � : ��� : ��0�����:�� �����s)'���m:�ma����m;ember Bed , ----------------� 
Aqui tanian-Burdi ga 1 ian 9 .  Age Neogene Miocene 

System Series Stage 
10. Surface Subsurface or Both Surface 
1 1 .  Bounding Un its : Above S i l ver Point member Be l ow Oswa l d West mudstone 
1 2 .  L i thology: Domirant feldspathic- l i th i c sandstone 70 �� Subord 1 nJ nt muds tone co a 1 congl omerate 30 ;, 
1 3 .  Thickness (l-1etric 330 m 
1 4 .  r·lajor Unconforni t ies : - Check ilppropriate Line -rlone Oi sconformab 1 e Angu 1 ar 

___ x __ 
___ x __ 

1 5 .  Foss i l Data Mo l l uscan fossil assemblages indicate P i l l arian and Newportian age: early to middle Mi ocene of Armentrout, 1981,  Geological Society of Amer ica Special Paper 184 , p .  137-148. 

1 6 .  Radiometric Data: Source: 

1 7 .  Economic Data : 

--�NQIOnLO.e ___ Y'-'e"-'ar2s � __________ __ 

lB . Other Data : Unit is interpreted as forming in a shal l ow-marine h igh-energy wave-domina ted delta of the ancestra 1 Co 1 umbi a River 

19. Original Reference: Cressy , F. B . ,  Jr. , 1974 , Stratigraphy and sedimen�ation of the Neahkahnie Mountai n-Angora Peak area, Ti l 1 amook and C latsop count1 es , Oregon: unpub . M . S . thes i s , Oregon State University Corval l i s ,  148 p . 
20. Most Signi ficant Reference: Cooper, M . 0. , 198 1 ,  Sediment�tion , st�ati�raphy, and facies variation of the l ower to middle Miocene Astor1a Format 1on 1 n Oregon : unpub. Ph . D . thes i s , Oregon State University , Corval l i s ,  524 p . 
2 1 .  Author ( s ) o f Sheet Preparation: A l a n R . Niem 
22. Date Prepared: 7-8-82 
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1: ������n�:m: Astoria Are:· Location # --------- 3. CSD Prov ince # ..llQ__ 

�: ����t�� Stratigraphic Unit Bjg Creek member :f AsC�o1rui:n :onn=a"t'cio;;:;n:----------� 8. Strat1 graphic Rank and Status: 
?� � ��� : ����������� �����sr���m:�ma����m�ember Bed, ----------------� 

Aqui tani an-Burdi ga 1 i an 9. Age Neogene __ ___,Mwi O&Ce!<InLO.e ______ _ 

System Series Stage 
� � :  ��: �� �� g s � ���;�a c�b��e 8s0i \hve::r:-':5 pk"";+tn�'�'-"em=e;;;;mb=e::-r ------'-Be"l "'ow:;--n;Os"'w"a '""I d'w'"e"'s trmimu"'d"'s t"'o"'ne.------
1 2 .  Li thology: Dominant fel dspathic sandstone 70 % Subordinant mudstone � 1 3 .  Thi ckness (r1etric 150-420 m 
1 4 .  i1ajor Unconformit ies : - Check 1\ppropriate Line -tlone Di sconformable 

___ X __ 

Angul ar 

15.  Fos s i l Data : Abundant mol l uscan foss i l assembl ages indicate a Pi1 l ari an-Newportian age for the member : early to middle Miocene of Armentrout , 1981 , Geol ogical Society of America Specia l Publication 184, p . 137-148. 
1 6 .  Radi omet ri �0���: � _.!N!Qonsne� __ ____cY'-'e�a r_,s �lle�t�ho�d ______________ _ 

1 7 .  Econor1ic Data : 
18 . Other Data : A high-energy shal l ow-marine inner shel f to beach deposit ional environment has been interpreted for thi s  un i t . 

1 9 .  Original Reference: Coryel l ,  G . F . ,  1978, Stratigraphy, sedimentati on , and petrology of the Tertiary rocks in the Bear Creek-Wickiup Mountain-Big Creek area , Cl atsop County , Oregon : unpub. M . S .  thes i s , Oregon State University, Corval l i s ,  178 p. 
20.  Most Significant Reference: Cooper, M . D . ,  198 1 ,  Sedimentation. stratigraphy, and facies variation of the l ower to middle Mi ocene Astoria Formation in Oregon : unpub. Ph .D . thes i s , Oregon State University, Corva l l i s , 524 p .  

2 1 .  Author( s )  of Sheet Preparat ion : A lan R. N iem 
22. Date Prepared: 7-8-82 

1 .  
4 .  
5 .  
7 .  
8 .  

2 .  Location # _________ 3. CSD Province # ZlQ____ Ar a Col urnn # 

9 .  Pri aboni an-Aqui tanian 
Series Stage 

i � :  S����;�ac�b��e ���hor""'"i ,�r�"'""-:fc::����:o-u�mb�i-a �R�i v-e�r B-. --·s�e�l o�w�u·n known ______ _ 
1 2 .  Dominant bi oturbated tuffaceous mudstone 90 % SubordinJnt feldspath lc and glaucombc ss --------rtJ% 
13 .  Thi ckness (netric 500 1500 m ) 
1 4 .  Hajor Unconfomi ties : - Check 1\ppropriate L i ne -rJone Oisconformable Angular 

X UnknQWIL_ 
1 5 .  Foss i 1 Data : Abundant for am assemb 1 ages indicate Refugi an to early Sauces ian age 

1 6 .  Radiometric Data : Source: 

17. Economic Data: 

__ __jjjNamoe_e ___ Y'-'e"-'a r2s .,lleo.ct.,ho,"'d ______________ _ 

18. Other Data : Un i t is interpreted as outer shel f and upper sl ope deposi t .  At the type section, the uni t consists of Ol i gocene (Zemorrian} to early Mi ocene (Saucesian) age strata (Cressy, 1974) but has been extended to the north by Neel ( 1976 ) , Penoyer ( 1977) , and Nelson ( 1978} to incl ude late Eocene strata (Refugian and Nari zi an ) 
1 9 .  Original Reference:Niem, A. R. and Van Atta, R. 0 . , 19?3 ,  Ceno�oic str�tigraphy of northwestern Oregon and adjacent southwestern Wash1ngton, .!!!. Beaul 1eu, J. D . •  ed. , Geol og ic fiel d trips i n  northern Oregon and southern Washington: Oregon Department of Gee 1 ogy and Mi nera 1 Industries Bul 1 eti n 77, p. 75- 132 . 

20. Most S ign if i cant Reference: Cressy, F. B . ,  Jr . ,  1974, Stratigraphy and sedimentation of the Neahkahnie Mountain-Angora Peak area, Ti l l amook and Clatsop counti es , Oregon: unpub. M . S . thes i s , Oregon State University, Corva l l i s ,  148 p .  
2 1 .  Author( s ) o f  Sheet Preparation: Al an R .  Niem and David E .  Nelson 
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9 .  ASTORIA AREA 

System Seri es Stage 
10. Surface Subsurface or Both Surface and Subsurface g: 

�����i ��Y�
ni

6��i n:��
ve Oswal d West mudstone Bel ow rocks of VeSper� 

1 3 .  Thi ckness ( t������
d i

����o m 
mudstone 80 % 

1 4 .  Major Unconformi t ies :  - Check Appropriate L i ne -
None Di sconformabl e  Angu l a r 

Above: 
Wi thi n :  
Be low: 

1 5 " �0/��iu�i��: S��l !u!�!� f���:s f��a���j����� �����s"t��m ���:�i��ii�a�/���as Pi ttsburg Bluff formation in Clatsop County contain Zemorrian foraminiferal faunas .  
1 6 .  Radiometric Data : --�N�on�e--�Ye�ar�s �lle�t�ho�d�-------------Source: 

17. Economic Data : 

18. Other Data : Deltaic facies of Pi ttsburg Bluff Formation pinch-out westward into basinal mudstones of Oswal d  West mudstone : see Nelson , D .  E . ,  in preparation, Geol ogy of the Fi shhawk Fa l l s-Jewell area, Cl atsop County , northwest Oregon : unpubl ished M . S .  thes i s , Oregon State University. 
19. Original Reference: Schenck , H . G. , 1927, Marine Ol igocene of Oregon : University of Cal ifornia Publ ications , Department of Geological Sciences Bul letin , v. 16, no. 12, p . 449-460. 
20. Most S i gn i f i cant Reference: Moore , E . J . ,  1976 , 01 i gocene marine mollusks from the Pi ttsburg Bl uff Formation i n  Oregon : U. S. Geol ogical Survey Professional Paper 922 , 66 p . ,  17 p l s . 
2 1 .  Author( s )  of Sheet Preparat ion : A .  R . Niem a nd David E . Nelson 
2 2 .  Date Prepared: 3-18-83 

L ��f���n�:m! Astoria are� · location # 3. CSD Province # __Zl.Q____ 
5. Chart f! 6 Col uflln # 

�: ���:t��r�����;���kh��d 
U��;tus :Keasey Formation · 

( C � rc l e  Appropr�ate Rank ) Gr2.LW�r�ember ,  Bed , ------------------
( C l rc l e  Appropnate Statu s )�al 9. Age Pa�

y
e:t:�e Eoce�:ri es 

______ P--ri_ab_o.c_n'c.:· a---n ________ __ 

Stage 
10. Su rface Subsurface or Both 1 1 .  B�und i ng Un i ts : .  Above rocks of Vesper Church Be l ow Cowl i tz Formation 
12. L l thol ogy: Dom1na�t 1 amjnated tuffaceous mudstones 98% 
1 3 .  Thi ckness ( r������

d l nant glauconitic sandstones 2% 
14. r'1ajor Unconformit ies :  - Check Appropriate L i ne -

None Oi sconformabl e  Angu l a r  --"---
--"---

1 5 .  Foss i1 Data : Forami ni fera 1 faunas of early Refugi an Stage age. 

16. Radiometric Data : 
Source: 

17. Economic Data : 

None Years "'r·te'-'t-"'ho'-"d _____________ _ 

18 . Other Data : Paleobathymetry of benthic foraminifera suggest 200 to 500 meters water depth. Thi s tongue of Keasey has been informal ly named the Jewe l l member. Nelson { i n preparation) correlates the Keasey Formation in Clatsop County to the middle and l ower members of the Keasey Formation in Columbia County {see Warren and Norbi srath, 1946 ) .  19. Original Reference: Schenck , H .  G . , 192 7 , Marine Ol i gocene o f  Oregon : Univers ity of Cal i fornia Publ ications , Department of Geological Sciences Bul l etin ,  v. 16, no . 12 , p. 449-460. 
20. Most S ign if icant Reference: Nelson , D. E . ,  in preparati on , Geol ogy of the Fishhawk Fal l s • Jewell area, Clatsop County, northwest Oregon : unpubl ished M . S .  thes i s , Oregon State University. 
2 1 .  Author( s ) of Sheet Preparation: A. R . Niem and D. E. Nelson 
22. Date Prepared : 3-18-83 
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Above: ___ x __ 
Wi thi n :  
Be low :  ____ x __ 

1 5 . Foss i l  Data : Coccol i ths in type section are assigned to the NP19-NP21 zonal interval (Bukry, 1982, unpub l i shed . )  j�: ������1�rbit��ta : None Years --'M"'e""th'-"o"'-d--------------

18. Other Data: Interfingers with and is overlain by tuffaceous Oswal d  West mudstone to the west : see Nelson , D. E . ,  in preparation ,--Geology of the Fishhawk Fal l �� Jewell a�ea , �l atsop County, northwest Oregon: unpubl ished M.S . thes i s , Oregon State Unwers 1 ty. Sands tones are micaceous, arkosic turbidites deposi ted at water depth �etween 1200 to 2000 f!�eters . Uni t correlates with the l ower Pi ttsburg Bluff �onnat1on of western Columb 1a County: see Kadri , M. M . ,  1982 , Structure and 1nflue�ce of the Ti l l �mook upl ift on the stratigraphy of the Mist area, Oregon , unpubl 1 shed M . S .  thes1 s ,  Portland State University, 105 p. 
19. Original Reference: Olbinski , J. G. , 1983, Geol ogy of the Buster Creek-Nehalem Va l ley area , Cl atsop County, northwest Oregon: unpubl ished M.S . thes i s , Oregon State University, 150 p . 

20 . Most Signifi cant Reference: Same 

2 1 .  Author{ s ) of Sheet Preparation: A. R. Niem and D .  E. Nelson 22. Date Prepared: 3-18-84 

1. Reference # 2. Location # 3. CSD Province # 
4. Col umn �lame Astoria Area 5. Chart # 6. Col umn # 7. Name �f Stratigraph i c  Unit Cowlitz Formation 8 . Strat1 graph i c  Rank and Status: 

710 

( C i rc le Appropriate Rank) Gr�r1ember Bed 
( C i rclP Appr-opriate Status) �al ' ' ---------------9. Age Pal eogene Eocene Bartonian-Priabonian 

System Series Stage 
10. Surface Subsurface or Both Surface and subsurface 
1 1 .  B �u nd l n g Un i t s :  . Above K;;:ea;;s;";;ey7-<0Fo;o;;nn:;,;a-"t'<'loC,;'n'"""'""--=i>.Be"l"'owc-ri "liCT\ a""mo"'o"'k�V""o'"l ena�n ""I c�s ----
1 2 .  L1 thology: Domnant arkosic and basalt1 c sandstones 

. Sub?rdinant mLJdstones and basaltic conglomerates 
13. Th�ckness ( t�etr: c .  50-670 m ) 
1 4 .  f�aJor Unconform1 t1es : - Check Appropriate L i ne -

None Oi sconformab l e  Angu l ar Above: ___ x _ _ W i t h i n :  
Below: ___ x __ 

1 5 .  Fos s i l  Data: Foraminiferal faunas are assigned to the Narizian Stage. 

16. Radiometric Data: Source : --�N=on�e ____ Y�e�ar2s �Me�t�ho�d ______________ _ 

1 7 .  Economic Data : Arkosic sandstones are the reservoi r rock of the Mist Gas Fiel d, Col umbia County, Oregon . 
18 . Other Data : Arkosic sandstones of the Cowl i tz Formation in Cl atsop County overl ie the upper unit of the Ti l l amook Volcanics (Warren, Norbisrath and Grivetti , 1945, U. S. Geological Survey OM-42 map) . Both shallow marine arkosic and bas a 1 tic sandstones , bas a 1 bas a 1 t i c congl orne rate and deep marine turbiditemudstone facies are represented. The shal l ow marine sandstone appear to pinch out to the south -avd west in Clatsop County . Basinal facies of Cowl i tz and Keasey appear to be conformable whi l e basin margin sequences suggest di sconformable to angular unconformable relationsh ips . 
19 . Origi nal Reference: Warren , W. C . •  Norbisrath, H . ,  and Grivetti , R . M. , 1945, 

Geology of northwestern Oregon , west of Wi l l amette River and north of latitude 45015 ' :  U. S. Geological ·Survey Oil and Gas Investigation Map 42 . 
20. Most Significant Reference: Olbinski , J. G . , 1983, Geology of the Buster Creek· Nehalem Val ley area, Clatsop County, northwest Oregon : unpubl i shed M . S . thesi s ,  Oregon State University, 150 p .  21 . Author( s ) o f  Sheet Preparation : A .  R .  Niem and David E .  Nelson 
22. Date Prep a red : 3-18-83 



9 .  ASTO R I A  AREA 

System Series Stage 
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12 .  Li thology: Dominant subaerial l ava flows % 
Subord i nuntsubmarine brecci a s  and volcanoclast1c sed1me� 
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0
�"h 

m
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None Di sconformab 1 e Angul a r  
� 
_x __ Unknown 

15 .  Fo s s i l  Data : Narizian Stage foraminiferal faunas from upper uni t of Ti l l amook 
Volcanics (Snavely and others , 1970 ) .  

1 6 .  

1 7 .  Economic Data : 

-�N�o�n•�-�Ye�ar�s �t1�et�h�od�-------

Road rock 

18 . Other Data : Correl ative to Nestucca Formation of Snavely and others , 1970. 

19 .  Ori g i nal Reference: Warren , W .  C . ,  Norbi srath , H. , and Grivetti , R. M . , 1945, 
Geo1 ogy of northwestern Oregon ,  west of Wi 11 amette River and north of 1 ati tude 
45°15 ' :  U. s. Geological Survey Oil and Gas Investigation Map 42. 

20. Most S i gn i f i cant Reference: Snavely, P . D . , Jr . , Macleod, N .  S . ,  and Rau , W . W . , 
1970, Sunmary of the T i l l amook area , northern Oregon Coast Range: U. S. Geological 
Survey Professional Paper 650-A, p. A-47. 

2 1 .  Author ( s )  of Sheet Preparat ion : A .  R .  Niem and D . E. Nelson 
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1 0 . COLUMB IA COU NTY AREA 

A. COMPOSITE SECTION LOCATION 

Reference # _______ _ Location # --------

Latitude ----'4"'-5_0 __ _c4"'5_,-"N- Long i tude __ 1=2cc3_0 __ _clcc_O'_w_ 

County or Counties ....Q.Q2__ Col umbia 

State . . .  Ore on 

Col umn flame : Co1 umbia County Area 
Chart flame: Cenozoic Stratigraphic U n i ts , Western Oregon and Washington 

General Location Descri pt ion :  Cenozoic section composi ted from uni ts 
cropping out along the Nehalem and Co l umbia Rivers , and from uni ts 
encountered in wel l s ,  Columbia County , Oregon .  

Pri nci pa 1 Reference : 

Niem, A. R . ,  and Van Atta, R. 0 . ,  1973, Cenozoic stratigraphy 
of northwestern Oregon and adjacent southwestern Washington , 
in Beaul ieu, J. D. , ed. , Geologic field trips in northern Oregon 
aild southern Washington: Oregon Department of Geology and 
Mi nera 1 Industries Bul letin 77, p. 75-132. 

Co 1 urnn Authors : 

w. G. Bruer, Consultant, Bakersfi el d ,  Cal i fornia 
R .  J. Deacon , A reo Exploration Company 
J. M .  Annentrout, Mobil Oil Corporation 
R. E. Wel l s ,  U .  S . Geological Survey 
R. 0. Van Atta, Portland State University 
K. A. McDouga l l , U. S. Geological Survey 
K. B. Kelty, Portland State University 

B. DATA SHEETS FOR EACH STRAT IGRAPHIC UNIT ON CORRELATION CHART 

1 .  Reference # 2 .  Locati on # 3. CSD Province # Zl.Q__ ! .  
4 .  
5 . 
7 .  
8 .  

4 .  Col umn Name Colqmbia County Area �: �:��\� Strati graph i c  Unit 6 ' Col umn # �1"'0-------

8. Stratigraphi c  Rank and Status :  

? � � ��i: ��������!�� �����sr���ma�m�����r.l��mber , Bed ,  ________ _ 

g. Age Qua ternary Plei stocene 
System Seri es 

1 0 .  Surface Subsurface or Both Surface 
Stage 

1 1 .  Bound ing Uni t s :  Above a l l uvium Below older umts 
12. Li tho logy :  Domi nant sands and gravels % 

Subordinant muds � 

� � :  �: � � � n���o���;�� � i"'e s'"': _cl-::.,:c=,sc!l'�ccec"'k'A7pp::crcco p::cr"i a'"'t7e 'L"i n'"'e---

1 5 .  Foss i l Data : None 

None D i s conformabl e Angu l a r 
X 

--�-

1 6 .  Radiometric Data : __ .,No�n�e --�Y�e�ar�s �t1e�t�ho�d�-------------
Source: 

17. Econom ic Data : sand and gravel 

18. Other Data : 

19 . Origina l Reference: 

20. Most S ign if icant Reference : See Trimble, D .  E . , 1963, Geology of Portland, 
Oregon , and adjacent areas. U .  S. Geological Survey Bulletin 119, map. 

2 1 .  Author ( s )  of Sheet Preparation: J. M .  Armentrout 
22. Date Prepared : 9-23-82 
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9 .  

System Seri es 
10. Surface Subsurface or Both S rf 

Zancl ean-P1 e_ls.t.,.,oc,e.,ne�--
Stage 

1 1 .  Bound i ng Uni t s :  Above Pl..e.i.s_tocene fluyial deposits Bel owsaddle Mountains Basalt 
12. Li tho l ogy : Dominant 70 % Subordi nant sandstones _____]Q__! 
�� : �:� ��

n
���o���;�� �i-:ces'"':-"1"'5:"\2cli7h5�e�"tk'A'-'pc:cpr"'o"'pr"i"'atc:-e'L'i n"'e=----

None Di sconformab 1 e Angul ar 
__ x _ 

__ x_ 

1 5 .  Fos s i l  Data : Dated as ?P l i ocene from fossil leaves to the east of Portland in 
the Clackamas River area - see Trimbl e, D. E . , 1963, Geology of Portl and , 
Oregon , and adjacent areas: U. S. Geological Survey Bul l etin 119, map. 

16. Radiometric Data: 
Source: 

�N�on�•�---Y�e�ar�s "'r1e�t�ho�d ______________ _ 

1 7 .  Economic Data: Sand and gravel 

18. Other Data: Occurs along Columbia Ri ver val l ey .  

1 9 .  Original Reference: Hodge , E .  T . ,  1933, Age o f  Columbia River and l ower canyon: 
Geological Society of America Bul letin ,  v. 44, p. 156-157. 

20. Most S ign if i cant Reference: See Sch l i cker, H .  G., Deacon, R .  J . ,  Beaul ieu, J . D . ,  
and Olcott, G .  W . ,  1972, Envi ronmental geol ogy o f  the coastal region , Til lamook. 
and Cl atsop Counties , Oregon : Oregon Department of Geol ogy and Mineral 
Industries Bulletin 74 , 164 p . ,  maps. 

21. Author{ s) of Sheet Preparation : J. M. Annentrout 
22. Date Prepared : 9-23-83 



1 0 .  COLUMB I A  COU NTY AREA 

1. Reference # 2. Location # 3. CSD Province # __l!Q___ 
4. Col umn Name Columbi a  County Area �: �:��\� Stratigraph i c  Unit Columbia River sa:� l tc����; # �10'--------� 8. Stratigraphic Rank and Status: 

( C � rcle Appropr�ate Rank)�mation f�ember. Bed , --------
{ C 1 rcle Appropr1ate Status� Informal 

9 . Age Neqqene Miocene lanqhi an-Serrava l l i an 
System Series Stage 
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�lone Di sconformab 1 e 

__ x_ 

1 5 .  Fos s i l  Data : None 

Angu l ar 
X 

_x __ 

-�N�on�e __ Y�e=ar�s �t1e�t�ho�d _______ _ 

1 7 .  Economic Data : Road rock 

1 8 .  Other Data : Incl udes basalts only - sediments assi gned to other un i t s .  Correlated 
to type sequence i n  central Washington by geochemistry and magnetic pol arity of 
indi vidual units or sequences . 

19. Ori ginal Reference: See Swanson , D. A . , Wright, T. L. , Hooper, P. R. , and . 
Bentley, R. D. , 1979 , Revi s i ons in strati graphi c  nomencl ature of the Columb1a 
River Basal t Group : U. S .  Geological Survey Bul l etin 1457-G, 59 p .  

2 0 .  Most S i g n i f i cant Reference: Beeson, M .  H . ,  and Moran, M . R . ,  1979 ,  Columbia River 
Bas a 1 t Group strati graphy i n  western Oregon :  Oregon Geo 1 ogy v .  41, no. 1 ,  
p .  1 1 -14. 

21 . Autho r( s )  of Sheet Preparation : J . M .  Armentrout 
22 .  Date Prepared : 12- 28-82 
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9. Age Neogene __ MruiLQO<;<CP<Jlne.___ __ _ 

System Series 

Bed , ________ _ 

Langhi an-Serrava 1 1  i an 
Stage 

i � :  ����� �� 9 S � ���;;a c�b��e �� �� ,-e-,M""tn�
S
,.
u 
B!:'
r:-":�'\�"c-t -----.-;Be"! "'ow;-Gecr::can=-=dc:-e "R"'on"'d""e "B-:-:as'""a"l tc---

12 .  Li tho 1 ogy: � � ������u"nti'-'�!.!li¥'1�'-"s�t�"'�-e ----------- �g:: 
� � :  �:� � � n �� �0 � ����� � i"e ,:cc,--'-"-_"cc!'thcce c"-k-A""p"'p r;:;;o"'p r"1"'a t"'e'L'i "'ne;---- -

15 .  Foss i l Data : None 

None Di sconformab l e 
__ x _ __ x _ 

Angu l a r  

1 6 .  Nqne Years "f·le"-Ctc.cho"-'d'----------

17 .  Economic Data : 

1 8 .  Other Data :Stratigraphic position based on correl ation of overlying and 
underlying basa l t  units . 

19 . Ori ginal Reference: Snavely, P. D . ,  Jr. , Brown , R. D . , Rober�s , A. E . �  an� . Rau ,  w. W . , 1958 , Geol ogy and coal resources of the Central 1 a-Chehal 1 s  d1stnct , 
Washington: U .  S .  Geological Survey Bul l etin 1053, 159 p . ,  13 pl s . , maps. 

20 .  Most Signi ficant Reference : Nien , A. R . ,  an� Van Atta , R . 0 . ,  1973, _ Cenozoi� strati graphy of northwestern Oregon and adJacent southwestern Wash1 ngton , .!.!!, 
Beaul ieu ,  J .  D . , ed. , Geologic field trips in northern Oregon and southern 
Washi ngton : Oregon Department of Geo 1 ogy and Mi nera 1 Industries Bul l etin 77 .  
p . 75-132 . 

2 1 .  Author( s )  of Sheet Preparation: J. M. Armentrout 
22. Date Prepared : 12-2 1-82 
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1 .  Reference # 2. location # 3. CSD Provi nce # 710 
4. Column Name Columbia County Area 
5. Chart # 6. Col umn # 
7. Name of Stratigraph i c  Unit pomona Mpmher of Saddle Moqntai n  Basalt 
8 .  Strati graphic Rank and Status: � � � ���: �0������:i� �����s;@rM������j

mber) Bed,of Columbia River Basalt Group 
9. Age Neogene Miocene Serrava 1 1  ian 

System Series Stage 
10. Surface Subsurface or Both 

==
S�u�rf�a�ce

�===
B
E'TO>�ilij:J.i:.l];[B��iii::::= D: ������ ��Y�n i ���in���ve --........;g1+�5"'l�!fYt<'i u""m ___ Below Astoria {?) Fo�gci�on 

Subord i nant % 

i � : �: � � � 
n
�� �o ������ � i e s : "._ .:-_Ccch:-e c

_k_A_p_p r
-
o
-
p r
-
i a
-
t
-
e
-
L
-
in
-
e
-
-
----,-----

None Di sconformab 1 e 

1 5 .  Fossi l Data : None 

Angular 
X 

16 .  -�N�on�e __ Y-.-ce--car.c.s --;rlec.'t""'ho"'d _______ _ 

1 7 .  Economi c Data : Road rock 

1 8 .  Other Data : Pomona Basa l t  crops out near Cl i fton, Oregon :  It is reversely polarized 
and gl omeroporphyri tic . It is the age and petrologic equ ivalent of the Pack Sack 
Lookout bas a 1 t of Snavely and others ( 1973) which crops out in southwest 
Washington. 

19. Original Reference: Schmincke, H. U . , 1967, Str�ti graphy and p�trology _ of four upper Yakima Basalt flows in south-central Wash1ngton: Geolog1cal Soc1 ety of 
America Bul l eti n ,  v .  78, p. 1385-1422 . 

20. Most Sign i f i cant Reference: Beeson, M. H . ,  and Moran , M. R . ,  1979 , Columbia 
River Bas a 1t Group strati graphy i n  western Oregon: Oregon Geo 1 ogy, v. 41 ,  
no. 1 ,  p. 11-14.  

21 .  Author( s )  of Sheet Preparation: J .  M .  Amentrout 
2 2 .  Date Prepared : 9-23-82 

1. Reference # 2. Location # 3. CSD Province # __?_!Q__ 
4. Col umn Name Columbia County Area �: �:��\� Stratigraphic Unit Astori a ( ? )  Forma�ion�0����/m.;::e�O:i�"'er::--------
8 .  Stratigraph i c  Rank and Status :  

( C i rc le Appropriate Rank ) Group Foma i �ember Bed , ---------
( C i rcle Appropriate Status) Formal nfoma 

9 .  Age Neogene Miocene langhi an-Serrava l l i an 
System Series Stage 

i � :  ����� ��g 
S 
����;;a c�b��e Bot �a"""'d-,d ,c';"!u�;,.�a"-'c��a=-=s"O'a l"t ___ B"'e"l o:::-w;-::-Gr-a-nd"e--;R;:-on=-=do:-e--;;B::-a s:-::a"lt.-----

12 .  l i thology: ��������J·-=nt.---san<LSL!llle----------
�� ;;  

i� :  �:J��n���o�f;���� �i:;-:es'"':-=-'-!!b=-,c;;===-,--;c�:--
Angul ar 

1 5 .  Fos s i l  Data : None 

1 6 .  Radiometric Data : ___ N�o�n•�--Y�e=ar�s �lle�t�ho�d ______________ _ 
Source: 

17. Economic Data : 

1 8 .  Other Data : Interbedded with basa l t  flows of the _Columbia River Basalt Group · 
Includes the type section of the Scappoose Fomat1on of War�en, W. �· , and 
Norbi srath, Han s ,  1946 , Strati graphy of the Upper .Nehalem R1�er bas 1 n ,  northwestern Oregon : American Association of Petroleum Geolog1sts Bul let1 n ,  v. 30 , p. 213-237 
(see data sheet for Scappoose Formati on ) .  . . 19. Ori ginal Reference: Niem, A. R. and Van Atta, R. 0 . , 1�73, Ce�ozo1c s�rat1 graphy of northwestern Oregon and adjacent southwestern Wash1 ngton .!.!!._ Beau l 1 eu, J. D . •  
ed . ,  Geologic field trips i n  northern Oregon and so�thern Wash1ngton: Oregon 
Department of Geol ogy and Mineral Industries Bul let1n 77, p. 75-132 

20. Most S i gn i f i cant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: J. M. Armentrout 
22 .  Date Prepared: 12-21-82 



1 0 .  COLUMB IA COUNTY AREA 

1 .  Reference # 2. Location # 3. CSD Province # .llQ_ 4. Col umn �Jame t 
� :  ����\� S t ra"ff9-rdph i c Unit Frenchman Spri ngs 6 Mem��� �m�a�a;;-;p���'B;:;as"'a:rl t.-------
8 .  Strati graphic Rank and Status: (C ircle Appropriate Rank) Grou F mation� Bed, of Columbia River Basalt Group (Circle Appropriate Status) Formal Informa l 
9. Age Neogene Mjocene --""Se"'-r_,_,ra,_,v"-'al'-'-l"i ae.cn _____ _ System Series Stage 

i � : �� ��� �� g 5� �� � ;� � c�b��e Bo�:t-g-,ri,-a�5{�'?I�-'/��;"-r-ma-;:t7; o"'n--B"'e"l o;;;-w;;;-A:-;s t:::-or"'i7a 'I"? )""F o:-::rm::ca"'t"i o"'n--12. L i thology: Dom1 nant 100 % 
Subordi i;n:o�n tkiii=::=:�=-=�==:;==== % 

1 3 .  Thickness (Metric -=- 75-100 m 
1 4 .  r1ajor Unconfomi t ies : - Check Appropriate L i ne -

�Jane Di sconformab 1 e Angu lar _X __ __ x_ 
_ x __ 

1 5 .  Foss i 1 Data : None 

1 6 .  Radi omet ri �0���: � -"'No""n�e ___ Y'-'e""a rccs c:lle'-'tc'":ho""d'--------

1 7 .  Economic Data: Road rock 
1 8 .  Other Data : Frenchman Springs Basalts are norma l ly polarized. 

19. Ori gi nal 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 . Geol ogical Survey Bul letin 1457- G ,  59 p . 

2 0 .  Most S ign if icant Reference : Beeson, M .  H . , and Moran , M. R . , 1979 , Col umbia River Basalt Group stratigraphy in western Oregon : Oregon Geology, v . 4 1 ,  no. 1 , 
p .  1 1 - 1 4 .  

2 1 .  Author( s ) of Sheet Preparation: J . M. Amentrout 22. Date Prepared : 9-23-82 

I .  
4 .  ilame 

2 .  Loc a t 1 0n :: _____ 3.  CSD Provi nce # ZlQ_____ 

; , �lam<e 0f S tre�t1 gra ph 1 c U n 1 t Scaopoose Format��n (�!���i�te::C�it�-------
8 . Strc.t J '] ra p h i c  Ra nk amJ Status : 

� �� �� i � ;�6����� :�� �����s � r�o.!!J�r�::t�a ���gv�'.';nt>er Bed , ---------

9 . Ag r:: Pal eogene _.,_Olc_<i::!!go""c"-'en'-"e ___ _ Rupe 1 i an-Chatt ian 
] 0 .  
I I .  
1 1 .  

System Sen es Stage 
S � � � � �; � c �b�: e 8 0 ��a.c:nd"'e-"5 ���Cc'��O"�',e B"'accsa"l't -----o:Be"l :::ow.,--n,Pi"'t:-:ts:;:-b:c:ur"'g"B'l u"'f"f 'FCO.ar;;;omcca t"i"'on;-

Doni nan t tuffaceous s i 1 ts tone 70 � 
Subord 1 nunt tt ffaceotts sandstone < 

i � : 7 h 
1 ck r � � � 0 � �� ��; � � "'r:: so-": illlL_"\l,;. n;:;e c'"k-!c:-p:o:p r"'o"'p r""• a"'t-,;e 'L�l n"'e:---

�:cne D i s  con fo rrnb 1 e 
Abo'.'e :  

---"-----

Angu l ar 
X 

1 5 .  Foss 1 l Data:  Mol l uscan fauna correlates with "Blakeley Stage" of Weaver and 
others ( 1944 ) :  carrel ati ve with Matl ocki an . and Juani an _Moll usc�n Stages : Amentrout, J. M . , 1 981 , Geological Soc1ety of Amer1 ca Spec 1 al Paper 

137-148.  
16 .  Data : None Years "'rte'-'t"'ho"'d-------� 
1 7 .  Econom1c Data · 
1 8 .  Other Data : Warren and Norbisrath ( lg46) inc luded two pri nc i p le facies in 

the ir Scappoose Fonnation: 1 )  basa lt ic  congl orne rates and sands tones (Type 
section along Uni ted Rai lway ) ; 2) tuffaceous s i l tstones . sand�tones and . congl omerates conta in i ng foss i l s of "Bl akeley age" (= Matlockldn and Juan1an Mo 1 1 uscan Stages) . Recent mapping by VanAtta and Kelty ( unpub 1 i s  hed) s haws that �he "Bl akel ey age" strata are overlain unconfonnably by younger sandstones and basa lt 1 c conglomerates , i n c 1 ud i ng the Type Scappoos� United Ra i 1 way section . The bas a 1 t cl asts in the basal congl omerate of the Umted Rai lway section correl ated geechemi ca l ly with the Grande Ronde Basa l t  of the Col umbia River Basalt Grou�. Thus, the younger cl astics are midd le Mi ocene in age and probably interfinger Wl th or over-l i e Grande Ronde Basa l t fl ows . Because Scappoose Fonnation is general�y understood to be of Ol igocene age we restrict the use of Scappoose Fonnat1on to only those rock units mapped by Warren, Norbisrath and Grivetti ( 1942 , U. S . ... Geological Survey Prel imi nary Oil and Gas Investigation Map OM-42) as t�ffaceous si l tstone, sandstone and congl omerate of "B l akeley age" . The type sect�on along the United Rai lway tracks and associated facies of sandstone and basalt1� . congl omerate are removed from the Scappoose Fonnation as used here. Add1t1onal mapping by VanAtta and students w i l l resul t in further clarifi cation of these stratiqraphic re l ati onsh ips . 

1 9 .  Or ig i na l Reference: Warren, W . C .  and Norbi s rath, Han s , 1946, Strati graphy of the Upper Nehalem R i ver bas in , northwestern Oregon : American Association 
20. M�::����\efuimcaGn�o1Roeg/esr:sncBeu:1����n •• E� · }0

: (��/;!����ii?n of Pi ttsburg and . Scappoose) 1976 , O l i gocene marine mol l usks !rom the P1 ttsburg B l uff Format1on in Oreqon: U. s. Geological Survey Profess 1 onal Paper 922 , 66 p. 17 pls . 
2 1 . Author( s )  of Sheet Preparation : J . M. Annentrout 
22. Date Prepared : 9-23-82 
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l : ��f���n��m: --zC�ol�um�b�ia�Cou2n.ty �
or��tion # _____ 3. CSD Province # _l!Q___ 

�: �:��\: "'st>::r::ca t"i:;:gr:C:a"'ph"J7c "U"'nl-.-t�-=,������-;;.�-;:_""
6
""."-'-'"

C
-
o 1_u_mn_1�1_0"-_-_-_-:_-:_-_-_-_-_-_-_-_-_-_-= 8.  Stratigraphic Rank and Status: {C ircle Appropriate Rank) Gr onnat1o r�ember, Bed, of Columbia River Basalt Group (C ircle Appropriate Status) orma 

9. Age Neogene ---'M"'i-"oc,e""ne,___ ___ _ 

Sys tern Series 
Langhian 

Stage 
i � : ����� �� 9 S � ����;a c�

:
�b����e B�oA�t:�to�r����f��j�c�� o�rm�a�t�i orn�:���B�e�l o�w�S�ca�p�po�o�se"'Fo:-::rm=a"'t'-1 o"'n __ _ 

1 2 .  Li thology: Domi nant basalt fl ows 100: Subord inunt � 1 3 .  Thi c kness (Metric 75- 100 m 14 . �1ajor Unconformi ties: - Check Appropn ate L i ne -
�Jane Di sconformab 1 e Angul a r Above: _x __ Within : __X_ Below: __ x _ 

1 5 .  Fossi l Data : None 

1 6 .  Radiometric Data : --�N�on�•�--Y�eccar�s �1 /e�t�ho""d ______________ _ Source: 

17. Economic Data : Road rock 
18. Other Data: correlated by geochemistry and magnetic polarity with sequence of Columbia Plateau. Part of flow sequences that were sourced from fi ssures . in central -eastern Oregon and Washi ngton and fl owed through ancestral Columb1a Ri ver va l l ey. 
19. Original Reference: Swanson , D. A . , Wright, T. L . ,  Hooper, P . R . , and Bentley, R. D . •  1979, Revi s ions in stratigraph i c nomenclature of the Columbia River Basa l t Group . ,  U. S. Geological Survey Bul l etin 1457- G ,  59 p .  

2 1 .  Autho r ( s )  o f  Sheet Preparation : John M . Armentrout with M . H . Beeson 
22. Date Prepared: 10-22-82 12- 16-82 

System Series Stage 
10. Surface Subsurface or Both surface and subsurface 
1 1 .  B�und i ng Units : Above Scappoose Fm Below Keasev Fm 12 . L 1 thology: Dor.1inant sil tstone and mudstone 70 % 

Subordinant sandstone � i � : �� � � �n �� �o� �� ;�� � i �e s�:-<l>'_"-;C!\Lhcce c"'k'A"'p"'p r"'o"'p r"i �, t�e�L'i n"'e:--- -
Non� Di sconformab l e Angular 

__ x _ 

_lL__ 
1 5 .  Foss i l  Data : Mol l usks of upper Galvinian Stage = upper Refug ian: Foraminifera 1 

Stage. 

16. Radiometric Data: --�No�n�e ___ Y�e�ar�s �Me�t�ho�d--------------� Source: 

1 7 .  Econor.1ic Data : 
18. Other Data: Bas in margin hi ghs have unconformity with underlyi�g Keasey but in depocenter sedimentation was continuous throughout Keasey:P1ttsb�rg Bl uffScappoose time. Shal l ow water facies have good faunal and l 1 tholog1c di fferences - less so in deep water facies. 
1 9 .  Ori ginal Reference : Scher:ck, H . G. , 1927, Marine Ol i gocene of Oregon ; University of Cal i fornia Pub l i cations, Department of Geological Sciences Bul l eti n , v. 16, no. 12 , p . 449-460. 

20. Most Signi ficant Reference: Moore , E. J . ,  1976, Ol �gocene marine mol l �sks of the Pittsburg Bl uff Formation in Oregon: U .  S. Geolog1cal Survey Profess1onal Paper 
922,  66 p . ,  17 pl s .  See also, Kadri , M. M . ,  1982, Structure and influence_of the Til l amook upl ift on the stratigraphy of the Mist area, Oregon : unpubl 1 shed M . S . thes i s , Portland State University, 105 p ,  

2 1 .  Author(s ) of Sheet Preparation : J ,  M .  Armentrout 
2 2 .  Date Prepared: 9-23-82 - modified 12-21-82 



1 0 .  COLUMB IA COUNTY AREA 

1. Reference # 2 .  Location # 3. CSD Province # 11Q________ 
4. Col umn �lame Columbig County Area 
5. Chart # 6 .  Col umn # --"'10'-----------
� :  ���� t��r!��� � 

i 
���kh ��d 

U���t""uso-':
K"'e"'as"'•LY _,_Fli.!onn-"'a!!Jtcei o.,n'---------------

� 

� � � �� � � ��������:�: �����5ro�rma
omat1o 11ember , Bed, ________ _ 

9. Age Pal eogene Eocene __ _,_P,_ri'-"a"'boC-'n:.::i aC-'n ______ _ 
Sys tern Series Stage 

10. Surface Subsurface or Both Surface and subsurface 1 1 .  Bounding Units : ,  Above Pitt�s-'Fb'"ur"'g"-;B�l�uf�f"-,F�m==="Be�l�ow�C-ow'l�i t-z'F-or=m=at=,�on�--
12. L i tho 1 ogy : ��������u

c'
n\
t"ufuf�ac'-'e"'ou"-'s'--'-'s i'-'-1 "-'ts'-'to"'n"'e-------� 

___ % i � : ��� � � n �� �o� �� ;�; � i "e s'"':
6
""'7-"

5
_-'i�"'h""'ec::ck--cA"'p""'p r"'o""'p r"'i"'a t"'e'L'i :en ec----

None Di sconformab 1 e Angu lar 

-�x-
15. Fos s i l  Data : Refugi an Forami n i feral stage. Some workers assign Narizian faunas 

to Keasey based on picking Keasey/Cowl i tz boundary at top of uppermost Cowl itz 
sandstone which occurs i n  upper Cowl i tz - not at top of Cowl itz . 

1 6 .  Rad iometri c Data.: �N�o�ne�--�Y�e�ar�s �f1e�t�ho�dc__ ____________ _ Source: 

17. Economic Data : Tuffaceous shales used for " l i te-rock" aggregate. 

18. Other Data : Formation base : unconformity on structural highs - vs - gradational 
in depocenters with underlying Cowl itz .  Base defined best by abundance of 
volcanic ash i n  Keasey versus feldspathic sand in Cowl itz . See B�uer, W . � - � 1980 , 
Mist Gas F iel d ,  Columbia County , Oregon :  Technical Program Prepn nts , �ac1 f 1c 
Sections AAPG and SEG, Bakersfie l d ,  Cal i forni a ,  Apri l 1980, 10 p . ,  15 flgs . 

19. Origina l Reference: Schenck ,  H. G . ,  1927 , Marine Ol i gocene of Oregon , University 
of Cal i forn i a  Publ ications, Department of Geological Sciences Bul leti n ,  v. 16, 
no. 12 , p . 449-460. 

20. Most S i g n i f i cant Reference : Warren, W. C . ,  Norbi srath , H . ,  and Grivetti , R .  M . ,  
1945 , Geo 1 ogy of northwestern Oregon, west o f  Wi 1 1  amette River and north of 
l ati tude 45015 ' :  U .  S .  Geological Survey Oil and Gas Investigations 
Prel iminary Map 42. 

21. Author( s )  of Sheet Preparat ion :  W .  G. Bruer modified by J. M .  Armentrout 
2 2 .  Date Prepared: 6-21-82 12-21-82 

! .  
4 .  
5 .  
7 .  8 .  

9 .  
System 

Locat ion # 3. CSD Prov ince # z..!..Q_____ 
Area 

Bed , --------� 
Bartoni an -Priabonian 

Series Stage 
10. Surface Subsurface or Both Surface and subsurface 
1 1 .  B?unding Un its : . Above Keasey Em Be l owYamhi l l  Fm or Ti l l amo(il(ilOT. 
1 2 .  L l thology: Dornnnnt s i l tstone and claystone � SubordinJnt sandstone and tuff � 1 3 .  Thi cknes s (f-1etric 
14 . 1·1ajor Unconforni ties : - Check Appropr iate L i ne -

�lone Di sconformab 1 e Angul a r  
_x __ 

__ x __ 

15 .  Foss i l  Data : Upper part of Narizian Foraminiferal Stage 

1 6 .  --�No�n�e--�Ye�ac�s �/l�et�ho�d�-------------

1 7 .  Economic Data: Both hydrocarbon source rock and reservo i r  rock - Mist Gas 
Field produces from this uni t .  

1 8 .  Other Data : T h i s  uni t  correlates with the type Cowl itz o f  Weaver ( 1g 12 ) a n d  a s  
restricted by  Beck ( lg43} i n  southwestern Washington. 

19. Original Reference: Weaver, C. E . , 1912 , A prel imi nary report on the Te�ti ary 
P3,leontol ogy of western Washi ngton , Washington Geological Survey Bul l et1n 15 
(see also : Beck, R. s . ,  1943, Journal of Paleontology, v. 1 7 ,  no. 6 ) . 

20. Most Signifi cant Reference : Warren , W. C . ,  Norbi srath , Hans , and Grivetti , H. M . ,  
1945 , Geology o f  NW Oregon west o f  Wi l l amette River and _ N .  � f  l ati tude 45°15 1 ,  
U .  S .  Geological Survey, Prel imi nary Oil and Gas Invest1gat1on Map 42 

21. Autho r ( s )  of Sheet Preparati on :W .  G. Bruer with mod ifications by J .  M .  Annentrout 
22. Date Prepared: 6-21-82 12-21-82 
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System Series Stage 
10. Surface Subsurface or Both Surface and subsurface 
1 1 .  Bound i n g  Un i t s :  Above Keasey Fonnation Be l ow Cowl 1 tz Format10n 
12.  L i thology: Dominant flow basa l t  65 % Subord i nant 35 % 
i � :  �����

n
���o�������i�es�:..Jll.t--"!CglhLec!!)

.mk�A�p-pc-o-pc�i�at-e�L�i-ne-- -
�lone Di sconformab 1 e Angu l a r  

_x_� 
_x_� 

1 5 .  Fos s i l  Data :Appears to be enti rely within interval of Cowl i tz Formation which 
contains upper Nari zian Foraminiferal Stage faunas . 

16 .  Data:30 mi l l ion Years tlethod K/Ar 
P. D. Snavely, Jr. , 1976-from type Quarry of GobleVOl canics 
(W. G . Bruer ) .  Thi s date is not compati ble w i th mi l l ion year 
assi gnments based on biostratigraphic correlations . 

1 7 .  Economic Data : Crushed rock 

18. Other Data : Radiometric data not compati ble with biostratigraphic data . 
Additional geochemistry and deta i l ed field work is required to resolve 
�����:�· Pr���i ����r Pa�i f� � 'S�����n�

i 
�!P�

a
�n�

i ��� : ������}� e ���n�� i i ������ � Technical 

Apri l 1980, 10 p . ,  15 figs . 
1g. Ong1nal Reference: Warren , W .  C . , Norbi srath, Hans , and Grivetti , H .  M . , 

i��� tu��o !�2{5 �f _ 
n
��

t
��

e
��o ���{�� ,W��;v�; ��� 1 ��� �:��t�� 1 R!��r G:�d north of 

Investigation Map 42 . 

20 .  Most S i gn i ficant Reference: Wil kinson , W. D . ,  Lowry , W. D . ,  and Bal dwi n ,  E. M . ,  
1g46, Geology o f  the S t .  Helens quadrangl e ,  Oregon : Oregon Department of 
Geology and Mineral Industries Bulletin 31 , 39 p . 

21 . Author( s )  of Sheet Preparati on: W .  G .  Bruer 
2 2 .  Date Prepared: 6-22-82 

1. Reference # 2. Location # 3. CSD Province # 710 
4. Co 1 umn Name Co 1 umbi a County Area 
5. Chart # 6. Col umn # 10 
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mh'!}i_!_l l'--!JFO!!r!"<ma�t-"i a,_.,n ____________ _ 

� � � �� j : �������� :�� �����s)ro�rma 
om�����m��

mber , Bed , ________ _ 

9. Age Paleogene Eocene Lutetian-Bartonian 
System Seri es 

10 .  Surface Subsurfnce or Both Surface and subsurface 
Stage 

1 1 .  Bounding Un i t s :  Above Cowl i tz Formation Bel ow S i l etz RlVer Volcamcs 
12. Li thol ogy: ��������ant

s��i�����s
and shale 

IO : 
i � : ��� � � n� � �o � �� ��� � i -e-s ,�:"'-

4
c�
3
�'--e�!!\-k-A�p-p ,-o-p ,�i-a t�e�L�i-n e---

�lone O i s conformab l e  Angular 
-�X -

-�x-

1 5 .  Fos s i l  Data : Nari zian Foramini feral Stage faunas : base probably older i n  
Wi l 1 amette Val l ey than i n  Columbia County 

1 6 .  --�N�o�n•�---"Ye�a�rs �lle�t�ho�dc___ ____________ _ 

1 7 .  Economic Data : Potenti al hydrocarbon source rock - sandstone units potential 
reservoirs for hydrocarbons . 

18 .  Other Data : Has been referred to as " l ower Cowl i tz Fm" in both U. S. Geol ogical 
Survey Oi l and Gas Investigation Map 42 and Oregon Department of Geo�ogy and 
Mineral Industries Oil and Gas Investigation 5 but appears to be equlValent to 
type section of Yamhi l l (Mi l l  Ck . )  except lowermost part of section. 

19 .  Ori g i nal Reference: Baldwi n ,  E .  M . , Brown , R .  D . ,  Jr. , Gai r ,  J. E . , and 
Pease, M .  H. , Jr. , 1955 , Geo 1 ogy of the Sheri dan and McMi nnvi 1 1  e quadrangles , 
Oregon : U. S. Geol ogical Survey Oil and Gas Investigation Map OM- 155. 

20. Most Signi ficant Reference: Warren , W. E . , Narbisrath , H . ,  and Grivetti , H .  M . ,  
1945, u .  s .  Geological Survey Oil and Gas Investigation Map 42 (mapped a s  "TES" )  

2 1 .  Author ( s )  o f  Sheet Preparation: W. G. Bruer modified by  J .  M. Armentrout 
2 2 .  Date Prepared: 6-22-82 12-21-82 



1 0 .  COLUM B I A  COUNTY AREA 

1 .  
4 .  
5 .  
7 .  
8 .  

9 .  

2 . Location # 
Columbia County Area 

Series 

3. CSD Province # 710 

luteti an-Bartoni an 
Stage 

i � : ����� ��g 5�� ����a 
c
�b��e 

Bo
��w�l�i tc-z"!5���.!.!:�"'�':'c�;c"�"-'�

d
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su
'"
bs
,
u
,_
rf,_,

a
""��'-.;1ccow.,..S"i'-l e"'t""z "R"'w"'er""vo�i�ca'"'n"l c"'s-

12. Li thology: Dominant volcanics 90 % Subordi nant sediments 10 % 13 . Th� ckness U1etri c ·;:;Dk-iJ14�0�0 �m��;;;:;;:;:,=;;��===�-
--

1 4 .  1-laJor Unconforr:Ji ties : - Check Appropriate L i ne -
None D i s conformable Angt.: lar 

Above: __jL____ W i th i n :  
Below: -�X-

15 . Fossi l Data: 

1 6 .  Radiometric Data :  44 .3 mi l l i on Years t·1ethod K/Ar average of several dates 
Source: Magil l ,  Cox and Duncan , Journal of Geophys 1 cal Research, 

v. 86, p. 2495, 1981 : also , Duncan , R. � . •  in press ( 1983 ) ,  
a captured island chai n i n  the Coast Range o f  Oregon and 
Washington : Journa 1 of Geophys i ca 1 Research. 

17. Economic Data: 

18. Other Data : Local name for unit interbedded with Yamhi l l  Fonnation : incl udes 
sequences similar to Yachats and Goble volcanics: l i es above or l ateral to 
Yamh i l l  Fm . ,  which in turn overl ies S i l etz Ri ver vol canics in western Ti l l amook 
highlands area: Unpub. U. S .  Geol ogical Survey mapping 1982 (Ray Wel l s }  

19 .  Original Reference :  See Niem, A .  R . , a nd  Van Atta, R .  0 . , _ 1973, c:nozoic . stratigraphy of northwestern Oregon and southwestern Wash1ngton , 2!!. Beaul 1eu, 
J .  D. , ed . ,  Geologic field trips in northern Oregon and Southern Washi ngton : 
Oregon Department of Geology and Mineral Industries Bulletin 77 , p. 75-132. 

20. Most Significant Reference: Same 

2 1 .  Author( s ) of Sheet Preparation : J. M. Annentrout with Ray Wel l s  
2 2 .  Date Prepared: 9-23-82 
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1 .  
4 .  
5 .  
7 .  
8 .  

9 .  
System 

2. Location # 
Columbia County Area 

Series 

3 .  CSD Pro vi nee # 710 
10 

Ypres i  an-luteti an 
Stage 

i � : ��:����g 
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� ��� ;�
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�b��e B���·h" j�l '!'1 '!cor�T 1"·171 a:-::mccoo:o:k-.::Fm""s-o.Be"l"'ow:;-'U;::;nk"'n=ow-=n-----� 

1 2 .  Li thology: Dominant Tho lei i ti c  basalt 95 
Subord.i" n

:
a
�
nt
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�
r
�
i n
�
e
�
s
�
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�
l t
:
st
:
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�
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--- 5 % 13 . Thickness (Metric 7 !!nknpwn 14. Major Unconformit ies :  - Check Appropnate L 1 ne -
None Di sconformab 1 e Angu 1 a r 

Above: -�x-With in :  
Below: Unknown 

1 5 .  Foss i l  Data: None 

16 .  Radi ometr i c  Data: 53 Mil l ion Years t·1ethod K/Ar 51 .7±1 .0 - 56.0±"1.5 
Source: Duncan , R . A. , in press (1983). A captured 1 sland cha1n i n  the 
Coast Range of Oregon and Washington: Journa 1 of Geophys i ca 1 Research . 

1 7 .  Economic Data: Road rock 

18 .  Other Data :Geochemical data suggests oceanic magma type 

19 .  Original Reference: Snavely, P. D . ,  Jr. , and Baldwi n ,  E. M . ,  1948, S i letz River 
Vo 1 cani c Series, northwestern Oregon: American Association of Petro 1 eum 
Geol ogi sts Bul l eti n ,  v. 32 , no. 5, p . 805-812. 

20. Most Signif icant Reference: Snavely , P .  D . ,  Jr . ,  Macleod, N. S . ,  and Wagner, H. C . ,  
1g68,Tholei i tic and a l ka l i c  basalts o f  the Eocene S i l etz River volcanics , Oregon 
Coast Ranges: Ameri can Journa 1 of Science, v. 266. no . 6. p. 454-481. 

21. Author( s }  of Sheet Preparation: J .  M. Annentrout with R .  Wel l s  
22 .  Date Prepared: 9-23-82 



1 1 . S OUTH FLAN K W I LLAPA H I LL S  

A .  COMPOSITE SECTION LOCATION 

Reference # _______ _ Location # _______ _ 

Lati tude 46 ° 20' N Longi tude __ __,1""2f-_ _ ___:3:e.D ,_::._ 064 and 
County or Counties � Wahki akum County and Pacific County 

State. � Washi ngton 

Col umn Name: South Flank - Wi l l apa H i l l s  

Chart tlame: Cenozoic Strati graphic Units - Western Oregon a n d  Washi ngton 

General location Description : Cenozoic section composited from units cropping 
out a long the Columbia River between Megler and Cathl amet , and within the 
Grays River drainage, Wahkiakum County , Washington; and al ong the Col umbia 
River from Cape Disappointment to Megler and within the Nasal le River drainage, 
Pacific County , Washington. 

Principal References : 

Wel l s ,  R. E . ,  1979 , Geologic map of the Cape Di sappointment - Nasa l le  
River Area , Pacific County , Washington : U .  S .  Geol ogical Survey 
Open-Fne Report 79-389. 

Wel l s ,  R. E . ,  1981 ,  Geologic map of the eastern Wi l l apa H i l l s ,  
Cowl itz ,  lewi s ,  Pacifi c , and Wahkiakum Counti e s ,  Washington: 
U .  S .  Geological Survey , Open-Fi l e  Report 81-674. 

Wolfe, E. W . , and McKee , E .  H . ,  1972 , Sedimentary and i gneous rocks 
of the Grays River quadrangle, Washi ngton : U .  S. Geological Survey 
Bu l letin 1335, 70 p .  

Col umn Authors : R .  E .  Wel l s ,  U .  S .  Geological Survey 
W. W. Rau , State of Washi ngton 

B . DATA SHEETS FOR EACH STRATIGRAPH IC UNIT ON CORRELATION CHART 

1. Reference # 2 .  Loca tion # _____ 3. CSD Prov i nce # ZlQ____ 1. Reference # 2. Location # 3. CSD Province II 710 
4 .  Col umn rlame South Fl ank - Wi l l apa Hil l s  
5 .  Chart # 
7. Name of Strati graph i c  Un i t 
8 .  StrJtigraphic Rank and Status : 

� � � ��i� ��������:�: �����sr���ma�
rr1a����m�er1ber , Berl , ________ _ 

9 . Age n11aternary Pleistocene 
System Seri es Stage 

IO. 
I I .  
12. 

S
�����:

ac
�b��e B

o:� 1'-u���"':'-'�a""c"-e -----ocBe"l ""ow�o lccd-er-un'i t"'s 
__

__ _ 

Dominn.nt =-=ow..., ___________ _ 

1 3 .  Th 1 ckness (r-1� � ���
d i nan

�7�-------,-
14 . !�aj or Unconfomi t 1 e s :  - Check Appropriate L i ne -

1 5 .  Fos s i l  Data : None 

rlone Di sconformab l e 
__ x _ 
__ x _ 
__ X_ 

Angu l ar 

1 6 .  Rad iometri
�0���:� 

_ _..,No'"n�e ---"'Yec".ar"'s '-'fl'-'etccho"'d'---------

1 7 .  Ec0nomic Data : Sand and gravel 

18. Other Data : Mapped as terrace deposits by Huntting and others , 196 1 ,  Geologic 
map of Washi ngton 

19. Original Reference: Wolfe, E. W . ,  and McKee , E. H . ,  1968, Geology of the 
Grays River quadrang l e ,  WahkiakuTI and Pacific Counties , Washington: Washi ngton 
Divis ion of Mines and Geology Geol ogic Map GM-4, 1 : 62 ,500 

20. Most S i g n i f i cant Reference : Same 

2 1 .  Author( s) of Sheet Preparation : J .  M. Annentrout 
22. Date Prep a red : 9-15-82 
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4. Col umn Name South Flank - Wi l l apa H i l l s  
5 .  Chart # 6 .  Col umn # 11 
7. Name of Strat igraph ic Un i t  -::;=:JJ�Aij:iJ�!ill;;{"'"__�-=�======= 
8 .  Strati graph ic Rank and Statu s :  

� � � ���� ��������:�: ����� sro�rma�m��}��m��mber ,  Bed ,  _____ _ 

9. Age Neogene Miocene-�1 stocene Messinian-Pleistocene 
System Seri es Stage 

i �: ��:� � f�g S � � f �;;a c�b��e 8��� 'i-: sc.to��':"�n'::'r!"'a�':':�C.,y-;::oc::un:;;gc:cer;;---<Cs e"l"'ow"'sc::ad:;-:d�l e�Moccu::cnt;:::a"i n:--.cba;-;:s"'a l"'t"'o:;;-r 
1 2 .  Li thology: Dominant 70 % older 

Subordi nJ.nt sandstones 30 % 
1 3 .  Thic knes s (1.1e tric 
14 . r,1ajor Unconforni t ies : 

-- Check Appropriate L ine -
None Di sconformab l e Angu l a r  

__x_ 

1 5 .  fos s i l Data : Dated as ? Pliocene from foss i l  leaves to the east of col umn 1 1  
area - along the Cl ackamas River area of  Cascade Range - See Trimble ,  D .  E . ,  
1963, Geology of Portl and, Oregon , and adjacent areas : U .  S .  Geological 
Survey Bul l etin 119, map. 

1 6 .  Rad iometri
�0���: � None Years �fl.e..et"'h!!.'odo__ ______ _ 

1 7 .  Economic Data: Gravel s  

1 8 .  Other Data : Occurs a long Columbia River val l ey 

19 . Ori g i n a l  Reference: Hodge, E. T . ,  1933, Age of Col umbia River and lower 
canyon: Geological Soci ety of America Bul leti n ,  v. 44 , p. 156-157. 

20 . Most Signif icant Reference :  livingston , V .  E. , 1966, Geol ogy of the Kel so
Cathl amet area , Cowl itz and Wahkiakum Counties , Washington : Washington State 
Division of Mines and Geology Bul letin 54 , 110 p .  

2 1 .  Author( s )  o f  Sheet Preparation : J .  M .  Annentrout 
22. Date Prepared : 9-19-82 



1 1 .  SOUTH FLANK W I L LAPA H I LLS 

1 .  Reference # 2 .  Location # 3. CSD Province # 4. Col umn Name South Flank Wi l l apa Hi l l s  710 

�: �:��\� Stratigraphi c Unit Gol umbja Riyer s!;al �oci;�p # --'1�1-------8. Strati graphic Rank and Status: (C �rcle Appropriate Rank) �mat ion /�ember , Bed. --------( C lrcle Appropriate Status� Informa l 
9. Age Neogene Miocene langhi an-Serrava 1 1  ian 

System Series Stage 
�� : ��:��f�95����;fac�b��e8���11tdai�r;�c�r alluvium Below Astoria(?)Formation 
12. Li thology: Dominant 100 % Subord inant % i �: �: � � �n ���o� ����� � i"'e s'"': �'"'�"i5(��e�0gTk mw,Ac;;-p p:c;r::Cop"'r"i a"t"""e 'L"i n"'e---tlone Disconformable Angular 

__ x_ 
__ x_ __ x_ 

1 5 .  Foss i l Data : None 

16 .  -�N�o�ne�-Y�e�ar�s �11 e�t�ho�d _______ _ 

1 7 .  Economic Data: Road rock 
18. Other Data: Incl udes basalts only: Saddle Mountains Basa l t , Wanapum Basalt , and Grande Ronde Basalt . Interbedded sedimentary units are not part of Columbia River Basa lt Group . 
19. Ori ginal Reference: Swanson, D. A . ,  Wright , T. L . , Hooper, P. R . ,  and Bentley, R. D . ,  1979, Revis ions in strati graphi c  nomenclature of the Columbia River Basa l t Group: U. S. Geological Survey Bull etin , 1457-G, 59 p. 
20 . Most Significant Reference : Beeson , M. H. , and Moran, M. R . ,  1979, Columbia River Basa l t Group Stratigraphy in western Oregon : Oregon Geology, v. 41 , no . 1 ,  p .  1!-14. 

21. Author( s ) of Sheet Preparat ion : J .  M . Annentrout 22. Date Prepared : 12-28-82 

l .  4 . 5. 
7 .  
8. 

9 .  Aqui tani an-Serraval l ian 
System Series Stage 

i�: �������g S�����;ac�b��e����l-e -;;M.,-'t�"''!'-ir�c"-:S'-'�'.-l t;:-:or:--ccyo::cuc:cnq:-::e-::crB""e"l o"'w"L'i'"nc"'o'-1 n:-ccc.r""ee""k-,f"'o"'rm""a"t1"'o"n � 
12 .  li thology: Dominant % Subordinant siltstone 40 % 
1 3 .  Thi ckness (Metric ;llZZo5;,- l�B�QOJAm ;;;;;:;,:;;;;;:;;===-J---14 . �1aJOr Unconforniti"es : - Check Appropriate Line -None Di sconformab 1 e Angular 

__ x_ __ x_ 
________x_ 

1 5 .  Foss i l Data: See data sheets for members 

16 . Radiometri �0���: � -"-No""n"'-e ___ Yc=e,.ar-=.s cclle'-'t"'ho""d--------

1 7 .  Economic Data: Potential hydrocarbon reservoir interval 
18. Other Data : 

19. Original Reference: Snavely, P. D . ,  Jr. , Brown, R. D . ,  Ro�ert� , A: E. , and. Rau , W. W. , 
1958 , Geo 1 ogy and co a 1 resources of the Centra 1 i a-Cheha 1 1 s d1 str1 ct, Wash1 ngton : 
u. s. Geological Survey Bul letin 1053 , 159 p . ,  13 pl s . ,  maps. 

20. Most S i gnificant Reference: Wel l s , R. E . ,  1981 ,  Geologic rna� of the �astern Wi l l apa Hi l l s ,  Cowl i tz ,Lewi s ,  Pac ifi c , and Wahkiakum count1es , Wash1 ngton : 
u. s. Geologi cal Survey Open-F i le Report 81-674. 

21. Author(s ) of Sheet Preparation: J . M. Armentrout 
22 . Date Prepared : 9-18-82 
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! .  4 .  
5 .  
7 .  
s .  

9 .  

10 . 
1 1 .  
1 1 .  

1 3 .  !4 . 

Reference # 2. Location # 3. CSD Province # llQ__ Column Name South Flank WjJJapa Hjl l s  
�:��\� Stratigraphic Un1t Pomona Member, sa6ddl eC��u.m�a#sa!h-t------Strati graph ic Rank and Status: (Ci rcle Appropriate Rank) Grou ForrnationtFre'iiiDe'rl. Bed, of Columbia River Basalt Group (C ircle Appropriate Status) ormal Infor�· Age Neogene Miocene Serrava 1 1 ian 

System Series Stage 
��:����gS�� ����ac�

�
�b�:��e8�0Ti��ou;t�dail"";�u]�2��ai�"'�f�y-:::0�u�n-:::g�e�r���"-B�e�l o;w�-,-A�s�t-p�r�i-a�'t"'?)-F:o-p-rm-a-,-tj-:

-.0-0-L i tho 1 ogy: Domi nant vo 1 cani cs 100 % Subordinant � Thickness (Metric 0-300 m Major Unconformities : - Check Appropriate Line -None Disconformable Angular Above : Within: _x __ 

Below: __x_ 
1 5 .  Fossil Data: None 

1 6 .  Radiometric Data : --�No=ne�--Y�e=ar�s �Me�t�ho�d ______________ _ Source: 

1 7 .  Economic Data: Road rock 
18. Other Data : Geochemi stry and magnetic polarity provide correlation to the Pomona Member, Saddle Mountain Basalt of the Columbia River Basalt Group 
19 . Original Reference : Wolfe, E. W . ,  and McKee, E. H . , 1972 , Sedimentary and igneous rocks of the Gr�s River quadrangle , Washington: u .  S . Geological Survey 
10. M��Pst�R ;ff2g�t'��ference: Snavely , P . D . , Jr. , Macleod, N . S. and Wagner, H . c . ,  

1973: Miocene thole i i ti c basalts o f  coastal Oregon and Washi ngton and their relationship to coeval basalts of the Columbia Plateau: Geological Society of America Bul letin, v. 84 , p .  387-424. Also, Magi l l , J. R . ,  Wel l s ,  R. E . ,  Simpson, R. W. , and Cox , A . V .  , 1982 Post 12 m .y. rotation of SW Washington : Journa 1 of Geophys i ca 1 Research v. 87, p. 3761-3776. 
21. Author( s ) of Sheet Preparation: J .  M . Armentrout 
22. Date Prepared : 9- 18-82 

l: ��j���n��m! South Flank Wi� iap�o��;��n # _____ 3 .  CSD Province # 710 

�: ����\� Stratigraphic Unit Astoria (?) Fonnat��n :o����/m���"'b"'er;c--------8. Stratigraphic Rank and Status: 
? ����� : �������� :�: �����sjr���m:�ma����m:ember Bed , ---------

9. Age Neogene _ _,MC!.!io"c"'en,e____ Langhian-Serraval ian 
System Series Stage 

� � : � � �� � � � 9 5 � � � ���a c �b �: e � � �� 1'-e--i�T:'�""'��_,_a '"'B :'=-sa"'J7t -:o::or -cy::co u=n�ge::-::rB"-e"l o:::-w'"G"'r a"'n d"'e,--k"'o'"'n d""e"B"'a"'sa"_ I •t "o"r no Til d"e" r 
12. Li tho 1 ogy: Dominant sandstone _______BL.! Subordi nunt si J tstone 30 % 
1 3 .  Thickness ( r�etric ---
14. Major Unconfomities : - Check Appropriate L i ne -

Above: Withi n : Below: 
15. Foss i l Data : None 

None Di sconformable Angular 
__x_ 

__ x _ 

16 . Radiometric Data : --�N�on�e--�Y�e�ar�s �Me�t�ho�d�-------------Source: 

17. Economic Data: 
18. Other Data : Stratigraphic position defined by relationship of basalt units of Columbia River Basalt Group. 

19. Ori ginal Reference: Snavely , P. D . ,  Jr. , Brown , R. D . ,  Roberts , A. E . ,  and Rau, W. W. , 
1958, Geo 1 ogy and co a 1 resources of the Centra 1 i a-Cheha 1 is district, Washington: U. S. Geological Survey Bul l etin 1053, 159 p . ,  13 pl s . ,  maps. 

20. Most Sign i ficant Reference : Wel l s ,  R . E . ,  1981, Geologic map of the eastern Wi l l �pa Hi l l s ,  Cowl i tz ,lewi s ,  Pacific and Wahkiakum Counties , Washington : U. S. Geolog1cal Survey Open-Fi le Report 81-674. 
21. Author( s ) of Sheet Preparation: J. M. Annentrout 
22. Date Prepared : 9- 18-82 



1 1 . SOUTH FLANK W I L LAPA H I LLS 

1 .  Reference # ?. Location # 3. CSD Province # � 
4. Column rlame Soqth Flank Wi l l apa H i l l s  
5 .  Chart # 6. Col umn # 1 1  
7 .  Name of Strat i graph i c  Un i t  Frenchman Springs Member Wanapum Basalt 
8 .  Stratigraphic Rank and Status: 

� � � �� i :  :������� :�: ����� s�{!�rm:�J��}��J:�mber) Bed , of Col umbia River Basalt Group 

9. Age Neogene Miocene Serrava 1 1  ian 
System Series Stage 

10. Surface Subsurface:!o�r�B�o�th��Su�r�fa�c�e�������������
�= 1 1 .  Bounding Un its :  Above Astoria {?) Fonnation Below Astoria ( ? )  Formation 

12. Li thology: Dominant 100 % 
Subordinllnt % 

1 3 .  Thi ckness (l�etric 
14. Major Unconforr:-�i ties: - Check Appropriate L ine -

15 .  Fossi l  Data : None 

16 .  Radiometric Data · 
Source· 

1 7 .  Economic Data : Road rock 

None Di sconformab 1 e Angular 
__ x_ 
__ x_ 

18. Other Data: Norna l ly po 1 a ri zed basalts equi va 1 ent to Frenchman Springs Member of 
Wanapum Basalt of Columbia River Basalt Group in Central Washington. 

19. Original Reference: Swanson, D .  A . ,  Wright, T. l . ,  Hooper , P . R . ,  and Bentley, R. P . ,  
1979 , Revisions o f  stratigraphic nomenclature o f  the Col umbia River Basalt Group: 
U. s .  Geol ogical Survey Bul leti n ,  1457-G , 59 p. 

20. Most Significant Reference: Wel l s ,  R .  E . ,  1981 ,  Geologic map of the eastern Will �pa 
H i l l s ,  Cowl i t z ,  Lewi s ,  Pacific and Wahkiakum Counties , Washington; U .  S. Geol og1cal 
Survey Open-Fi le Report 81-674. 

21. Author ( s )  of Sheet Preparation: J .  M .  Armentrout and R .  E .  Wel l s  
2 2 .  Date Prepared : 12-28-82 

I. Reference # 2. Location # 3. CSD Province It ..ll.Q_____ 
4. Col umn �lame Saqth Flank - Wil lapa H i l ls 5. Chart # 6. Col umn # �!col ______ _ 

7 .  Name of Str�tigraphic Un i tAstarja (? )fonnatjnn - lower member 
8 .  Stratigraph1c Rank and Status: 

? � � ���: �������� :�: ����� sr���m:�ma����ma ember Bed , --------� 

9. Age Neogene Miocene -"'Aq,...u:.cit:.:c•n::ci_:_anc_ 
______ _ 

Sys tern Series Stage 

i � : ����� �� g S�� � � �� ac�b�: e B���n�d�e �R_:_��:;�:.c:•:;:�.:c: s�a�l t�--"Be"l-,ow-,-,L"ic-nc�o"l n"'C r"'e"'e k""fmc-. ---
12 .  Li thology: Dominant

.c+==""------------- 60 X 

1 3 .  Thickness ( r��� ���d i n�;�"-11llQ""�60'-tJJJZn"'e-------,-- � 

1 4 .  r�ajor Unconforni t ies : - Check Appropnate L i ne -
None Di sconformab 1 e 

� 

Angu lar  
__ x _  

1 5 .  Fossi l  Data: Moll uscan fauna assigned t o  P i l l arian o r  Newport�an Mol l uscan 
Stages by E. J. Moore , 198 1 :  Foraminifera assigned to Sauces1an Stage by 
W. w. Rau, 1979 ..!..!!. Wel l s ,  1981. 

1 6 .  Radi omet ri �0���! � -"'Nooc;n.:_e __ _._.,Yecca rccs '.'11"-'et"'h"-'od,__ ______ 
_ 

1 7 .  Economic Data: 

18 . Other Data : 

1 9 .  Ori gin al Reference: Snavely, P. D . ,  Jr. , Brown , R. D . ,  Rober�s ,  A. E . !  and 
Rau, W. w . , 1958, Geology and coal resources of the C�ntrall a-Chehal 1 s  
district, Washington: U .  S .  Geological Survey Bul let1n 1053, 159 p . ,  
1 3  pl s ,  maps . 

20. Most Significant Reference: Wel l s ,  R. F . ,  198 1 ,  �eologic rna� of the �aster� Will apa H i l l s ,  Cowl itz ,Lewi s ,  Pacific, and Wahk1akum Count1es , Wash1ngton . 
U. S. Geological Survey Open-Fi le Report 81-674. 

2 1 .  Author( s) of Sheet Preparation: J. M .  Annentrout 
22 .  Date Prepared: 9- 18-82 

- 53 -

1 .  
4 .  
5 .  
7 .  
B .  

9 .  

---�� 2. Location # _____ 3. CSD Province # 2..!Q__ 
$npth Flank Wi l l apa Hi l l s  

System Ser i es 
Langhian 

Stage 
10. Surface Subsurface or Both Surface 
1 1 .  B�unding Units : .  Abov;u�p�pe�r�m�em�b�er�As�t�or�i�a(�?�)F�m�. �B�e;l�ow�l�ow�e�r�m�em�b�er�As�tior�ifa(:J:?]]lF'!iim=. 1 2 .  Ll thology: Dom1nant 95 % 

Subordi nant sedimentary jnterbeds 5 % 
i � : ��j � �n �� �0� ��;�� � i -e ,-,__L:S,SC;Jh5l�%Lk •IILA�p-pr

_
o
_p r�i �, t-e�L�l-ne-- -

None Di sconformab 1 e Ar,gu l a r  
Above: ---"--Within :  
Below: __x_ 

1 5 .  Foss i l  Data: None 

16 .  Radiometric Data: 
Source: 

17. Economic Data: Road rock 

18. Other Data: Geochemi ca 1 and magnetic po 1 ari ty corre 1 ati on to Grande Ronde Bas a 1 t 
of Columbia River Pl ateau type sections 

19. Original Reference: Wolfe, E .  W., and McKee , E .  H . ,  1972 , Sedimentary and igneous 
rocks of the Grays River quadrang le ,  Washington: U. S .  Geological Survey 
Bul letin 1335, 70 p .  

2 0 .  Most Signifi cant Reference: Snavely, P .  D . ,  Jr . ,  Macleod, N .  S . ,  and Wagner, H .  C . ,  
1973 , Miocene thol ei i tic basalts o f  coastal Oregon and Washington and their relation
ship to coeval basalts of the Columbia Plateau: Geological Society of America 
Bul letin , v. 84 , p .  387-424. 

21. Author (s )  of Sheet Preparation : J. M .  Annentrout 
22 .  Date Prep a red : 9-18-82 

1 .  
4 .  
5 .  
7 .  
8 .  

9 .  

2 .  Location # 3. CSD Province # _l1Q__ 
South Flank Wi l l apa Hil l s  

Pri aboni an-Chatt ian 
Series Stage 

1 0 .  Surface Subsurface or Both Surface 
1 1 .  Bounding Uni t s :  Above Astoria ( ? ) Fonnation Below Goble Vol . or s1 itst.SKamOKdWd CR. 
12. Li thology: Dominant s i l tstone 80 % 

Subordinilnt sandstone 20 % 
i � : ��� ��n���o������ � i'7e7s ,-0"-'�:

.!.
12>lcgll<�.J!,rLA�p�pr�o�pr�i7a t�e'L'i7nec--- -

tlone Disconformab l e  A'lgu lar 
__x _ 

__ x_ 
15 .  Foss i l  Data : Refugian and Zemorrian Benthic Foraminiferal Stage faunas (W .  W. Rau ) :  

Basal sandstone contains Gal vinian Stage Mol l uscan Faunas (Annentrout, 1981) 
See Wolfe, E .  W. , and McKee , E .  H . , 1972, U .  S .  Geological Survey Bul letin 1335 

1 6 .  Radiometric Data: 
Source: 

17. Eu:momic Data : 

1 8 .  Other Data: Most extensi vely preserved Paleogene unit in SW Washington 

19. Ori ginal Reference: Be i kman, H .  M. , Rau, W. W. , and Wagner, H. C . ,  1967 , The 
L; nco 1 n Creek Fonnati on , Grays Harbor Basin ,  southwestern Washington: 
U .  S .  Geological Survey Bul l etin 1244- I ,  14 p. 

20. Most Sign if icant Reference: Wel l s ,  R. E . ,  198 1 ,  Geologic map of the eastern 
Wi l l apa H i l l s ,  Cowl itz , Lewi s ,  Pacific , and Wahk.iakum Counties , Washington: 
U. s. Geological Survey Open-F i le  Report 81-674. 

21. Author( s) of Sheet Preparation: w .  W. Rau with additons :  J. M. Annentrout 
22 .  Date Prep a red: 8-17-82 9- 18-82 



1 1 .  S OUTH FLANK W I LLAPA H I LLS 

1 .  Reference # -���- 2. Location # 4. Col umn Name Soqth flank of Wi l l apa Hi l l s 3. C S D Province # ..l.!.Q_______ 

j: �:�;\: "s"'tr"'a"ti-=gr""'a-ooph"i"""c"U"'n,"'·t--:_,�-::_-:;_,c;;,_c;1��:;_c::;,�"""''-"-'---""""======---8. Stratigraphic Rank and Status: ( C i rc le Appropriate Rank) Group Fonnation ember (C i rc le Appropriate Status) Formal nforma 9. Age Paleogene ---'E'"'oc""e:wne::..._ ___ _ System Series Stage 
10. Surface Subsurface or Both Surface Goble vol or sil tstone 
g: ������ ��Y �n i 6��; 0:1����v�:;���������-;�p��"'s{�m-'-'e�m�be�r�o�f���l-cn�J�f"l�· n�"'B�e�l"'o�w��o�f �S�ka�mo. k.�wa.--'Irn�o;;.:ee7� __ 

Subord inant % 13 . Thickness ( Metric 0-1000 m 
1 4 .  �1ajor Unconforr;Jities : - Check Appropriate Line -None O i sconformab l e Angu lar 

---"----
1 5 .  Foss i l Data Mo l l uscan fossi l s assi gned to Galvinian Stage { Keasey Stage of Weaver and others ( 1944 ) ,  see Annen trout, J. M . , 1981, Geological Society of America Special Paper 184, p . 137-148. 
1 6 .  --�No�n�e--�ve�ar�s ����et�ho�d�-------------

1 7 .  Economic Data : 
18 . Other Data : Arkosi c to basal tic sandstone at base of Lincoln Creek Fonnation 

19. Ori g inal Reference· Snavely, P. D . ,  .Jr . , Brown , R. D . ,  Jr. , Roberts, A. E . ,  and Rau, w. W. , 1958, .Geology and coal resources of the Centrali a-Chehal i s Distri ct, Washington: U. S .  Geological Survey Bul letin 1053, 159 p . ,  maps 
20. Most Signifi cant Reference: Wel l s ,  R. E . ,  1981, Geologic map of the ea�tern Wi l l i apa H i l l s , Cowl itz , Lewi s ,  Paci fic, and Wahkiakum counti es , Wash1ngton: U . s . Geological Survey Open-File Report 81-674 
21. Author( s ) of Sheet Preparation: J . M . Annentrout 
22. Date Prepared: 1-18-83 

1 . 4 . 
5 .  
7 .  8 .  

2 .  Location # 3. CSD Prov i nce # 710 
6 .  Col uMn # 11 

Bartoni an-Priaboni an 
System Series Stage 

10. Surface Subsurface or Both -�n:::fS�ur�faLcEe!lii!!illJ2!L�Beiow::::J�:lli::TI���== 1 1 .  Bounding Un its : Above 1 in��ln Creek Formation Be l ow Cowlltz Formabon 12 . Li tho 1 0 gy : ���� ��.� . .  �;•=n t���s i�l �ts�to�n�e-�s�an�d�s t�o�ne��===��======= 10 � 1 3 . Thickness U1etric ::-: O- JSQO?m 
1 4 .  �1ajor Unconfomi t ies : - Check Appropriate Line -None Di sconformab 1 e Angu l ar 

__ x_ 
---"----

1 5 . Foss i l Data: Basalts are interbedded in upper Narizian sil tstones (Rau , W. W . ) 

1 7 . Economic Data : 
18 . Other Data: 

19. Original Reference: Wi l kinson, W. D . ,  Lowry , W . 0., and Baldwin ,  E. M. , 1946: Geology of the St. Helens quadrangl e , Oregon : Oregon Department of Geology and Mineral Industries Bul l etin 31, 39 p . 
20 . Most Signi ficant Reference:Well s , R. E . , 1981 , Geo logic map of the eastern Wi l l apa . Hi l l s ,  Cowl i t z , Lew i s , Pac if ic and Wahkiakum Counties , Washington: U. S. Geolog1cal Survey Open-Fi l e Report 81-674. 
2 1 .  Author (s ) of Sheet Preparation : R . E .  Wel l s 
2 2 .  Date Prep a red : 6-23-82 with additions by J. M. Armentrout 9-18-82 
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1 .  4. 
s .  7 . 8. 
9 . 

Series 

3 . CSD Province # _l1Q_ 

Bartoni an-Priabonian 
Stage 

10. Surface Subsurface or Both Surface 1 1 .  Boundi ng Units : A:!o�vieL�i�nc�o;l niCr�e�ek�Fo�rm:.a�t�i o�n��B�e�l o�w�M�c�ln�t�os�hJF�or�m�at�i�on1== 12. Li thology: Dominant si ltstone 100 % Subordinant % 13 . Thickness (Metric 300- m 
1 4 .  Major Unconformities : - Check Appropriate -L� None Di sconformabl e Angular Above: __ x_ Withi n : Below: 
15. Foss i l Data : Benth i c forams of upper Nari zian Stage (W. W. Rau) . 

1 6 .  Radiometric Data: �N=on�e�---Y�e�ar�s �1/e�t�ho�d ______________ _ Source: 

1 7 .  Economic Data: 
18 . Other Data : 

19. Ori ginal Reference: Wel l s , R. E . ,  1981 , Geologic map of the eastern Wi l l ap� Hi l l s , Cowl i tz ,  lewi s , Pacific and Wahkiakum Counti es, Washington: U .  S. Geolog1c1l Survey Open-F i l e Report 81-674. 
20. Most Significant Reference: Same 

2 1 .  Author (s ) of Sheet Preparation: R. E. Wel l s additions by J. M. Annentrout 22. Date Prepared: 6-23-82 9-18-82 

1 .  
4 .  5 .  
7 .  8 .  
g .  

1 0 .  1 1 .  1 2 . 
13 . 
1 4 .  

System Series 

Above: W ith i n : Below: 

3 . CSD Prov i nee # _l1Q__ 
6. ColuMn # 11 

Bartonian 
Stage 

Below Mcintosh Fonnation 0 % 30 % 
Angular 

15 . Foss i l Data: Upper Narizian Benthic Foramini feral Stage {W . W. Rau) 

16. Radiometric Data: Source: --�No�n�e ____ Y�e�ar�s �Me�t�ho�d ______________ _ 

17 . Economic Data: Coal bearing : al so potential hydrocarbon reservoi r sand 
18. Other Data: 

19. Original Reference: Weaver, C. E . ,  1912 , A prel iminary report on the Ter!iary pal eontol ogy of western Washington : Washington Geological Survey Bul l et1 n 15 , 80 p . 
20. Most Significant Reference : Wel l s ,  R . E . ,  198 1 , Geologi c map o f the eastern Wi l l apa Hi l l s ,  Cowl itz , Lewi s , Pacific and Wahkiakum Counties, Washington : U .  S. Geological Survey Open-File Report 81-674 
21. Author{ s ) of Sheet Preparation: R . E .  Wel l s additions by J .  M. Annentrout 22. Date Prep a red : 6-23-82 9-18-82 



1 1 .  SOUTH FLANK W I L LAPA H I L L S  

1 .  Reference # 2. Location # 3. CSD Provi nce # 710 � :  �����
n/ame So11th Flank - W1 l l apa H1 l 1 s  6 Co l umn # 1 1  7 .  Name �f Str�t i graph i c Unit Mcintosh Formation 8. Strat1 graph 1c Rank and Status:  

� � � �� �� �0������!i� ����� 5r
o
�rma 

oma�1�rm��
mber ,  Bed , ����-���-

9. Age Pal eogene Eocene lutetian-Barton i an 
Sys tern Seri es Stage 

__ x_�-� 
� 

1 5 .  Fos s i l  Data : Lower member has Upper Ulati sian to Lower Nari zian forams (W . W. Rau) 
Upper member has Nari z i an Stage Forams (W. W .  Rau) 

16. Radiomet r i c  Data : ��No�n�e __ Y�e�ar�s �t1e�t�ho�d�������-
Source: 

17. Economic Data : 

18. Other Data : Lower units i nterbedded with basalts of Crescent volcan i cs . Lower and 
upper units separated by local unconformity and a basal sandstone of upper member 
(Wel l s ,  1981 ) .  

19 . Or ig ina l Reference:snavely , P .  D . ,  Jr . ,  Rau ,  W. W . , Hoover, l . ,  and Roberts , A .  E . ,  
195 1 ,  Mcintosh Formation, Centra l i a-Chehal i s  coal district, Washington : Ameri can 
Association of Petroleum Geologi s ts Bul leti n ,  v . 35 , p .  1052-1061 .  

20. Most Signi fi cant Reference :  Wel l s ,  R .  E . , 198 1 ,  Geol ogic map . of the eastern Wi1 1 aJ?a H i l l s ,  Cowl i tz ,  Lewi s ,  Paci fic and Wahkiakum Counties , Wash1ngton: U . S. Geolog1cal 
Survey Open-Fi l e  Report 81-674. 

21. Author ( s ) of Sheet Preparat ion :  R. E .  Wel l s  add i t ions by J. M .  Armentrout 
22. Date Prepared : 6-23-82 9-18-82 

����- 3. CSD Prov i nce # .2!Q__ 1 .  Rderence � 
4. Col umn tlame �-
5. Chart � Col umn !t 1 1  
7 .  Name o f  Strati gra p h i c  Un it  l ower member - Mcintosh Formation 
8 .  Stratigraph i c  Rank and Status:  

{ C i rc l e  Arprnpri atP Rank)  Group Fo rl'lat ion  ·temb r Bed, ___ _ 
{ C i rc l e Appropriate Status) Formal n orl'la 

9. Age Paleogene Lutetian 
Systen Series Stage 

__ x _ 

��-x -

15 . Fos s i l  Data : Upper Ulatis ian to Lower Narizian forams (W. W. Rau) 

16. Radiometric Data:  
Source: 

17. Econofll i c  Data : 

18. Other Data :  

--�No�n�e __ Y�e�ar�s �rte�t�ho�d��-- �����-

19 . Original Reference: Snavely, P. D . ,  Jr. , Rau, W. W . ,  Ho?ver, l . , _and Roberts , _ A . E 
195 1 ,  Mcintosh Formation , Central i a-Chehai� coal d i stnct, Wash1ngton: Amencan 
Associ ation of Petroleum Geologists Bul let1 n ,  v . 35 , p. 1052-106 1 .  

20. Most S i g n i f i cant Reference:Wel l s ,R . E . , l98 1 ,  Geologic map o f  !he eastern Wi l l apa 
Hi l l s ,  Cowl i tz ,  Lewi s ,  Pacific and Wahki akum Counti es , Wash1ngton: 
u. s.  Geological Survey Open-Fi l e  Report 81-674 

21. Author( s) of Sheet Preparation :  R. E .  Wel l s and J .  M. Armentrout 
22. Date Prepared: 6-23-82 9- 18-82 
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1 .  
4 .  
5 .  
7 .  
8 .  

2 .  location # �---- 3. CSD Prov i nce # 710 

9 .  

5optb Flank - Wi J l aoa H i J Js 

Series 

10. Surface Subsurface or Both Surface 

luteti an-Bartoni an 
S tage 

1 1 .  Bound 1 ng Un l ts :  Above Cowl itz Fm.or s i l tst.Skamokawa Ck . _Below lower Member-Mcintosh 
12. li thology: Domiflant s i l tstone % 

Subord i nant sandstone 40 % 
1 3 .  Thi ckness ( f�et ri c  :�21_co!Qio-j5�00�m �:::;=:;::;:;:=:;:;::==-�--�-1 4 .  l�ajor Unconfomi t i e s :  - Check Approp ri ate l i ne -

t!one Disconformable Angu lar 
X 

__ X_ 

1 5 .  Fos s i l  Data : Nari z ian Foraminiferal Stage faunas (W. W. Rau) 

1 6 .  ��Nomn�e __ Y�e�a r2s �rle�t�ho�d��----���-

1 7 .  Eccmo11ic Data·  

18 . Other Data : 

1 9 .  Original Reference : Snavely, P. D . ,  Jr . , Rau, W. W . ,  Hoover, l . ,  and Roberts , A. E . ,  

!�;�i c:�I �����;:���� t��n Pe���i��� i �������! �� ��� � e�� ��r� �t 35 �a��; �6��� �06 1 .  
2 0 .  Most Si gn i f i can t  Reference :We1 l s , R . E . , 1981, Geol ogic map of the eastern W i l l apa 

Hi l l s ,  Cowl i tz ,  Lewi s ,  Pacific and Wahki akum Counties , Washington : U. S. Geological 
Survey Open-Fi le Report 81-674 

21. Author ( s ) of Sheet Preparation :  R .  E .  Wel l s  and J. M .  Armentrout 
22. Date Prep a red: 6-23-82 9- 18-82 

1 .  
4 .  
5 .  
7 .  
8 .  

���co-c- ? .  Loca t i on # _____ 3. CSD Province # 710 
So11th Fl ank - Wi l l apa H i l l s  

9 .  
System Series  

10 . Subsurface or Both  Surface 

Bed , ������----

Ypres i an-Luteti an 
Stage 

1 1 .  Un i t s : Above Mcintosh Formation Below Unknown 
1 2 .  Domi nant basal tic volcanics % 
l J .  Th i c knes s ( r������

d i nun t + �uffaceous sil tstone 20 % 
1 4 .  1·1aj o r  UnconforMi t i e s :  - Che ck Appropria te L i ne -

None D i sconforrna b l e  Angul ar  
__ X _ 

Unknown 
1 5 .  Foss i l Data:  Benthic forams : Upper Pen uti an Stage to Upper U1 a tis i an or 

Lower Nariz1an Stage (W. W. Rau) 

average 
16 · Rad i ometri �0���: � D��c�� � 1 J�\. , ��a��ess .'fr(

e
Tii§iii�0�J�<,-,Ar"K�:;,:::n,�tFCu"'re"'dr,t<s"l a.nn7td rt!Ci<l\di n i n  the 

Coast Range of Oregon and Washington: Journal of Geophysical Research 

1 7 .  Economi c Data:  Road rock 

18. Other Data : 

19. Original Reference : Arnold ,  Ra lph , 1906 , Geologic reconna issance of the coast of 
the Olympic Peni nsul a ,  Washington: Geol og i c Society of America Bul l eti n ,  v. 17, 
p. 451-468. 

20. Most S ign if icant Reference : Wolfe, E. W . ,  and McKee, E. H . , 1972, Sedimentary and 
i gneous rocks of the Grays River quadrang le , Washington: U. S. Geological Survey 
Sulleti o 1335 , 70 p .  

2 1 .  Author( s )  o f  Sheet Prepa ra t i o n :  J .  M .  An11entrout 
22. Date Prepared: 9-18-82 



1 2 .  GRAYS HARBOR BAS I N  

A .  COMPOSITE SECTION LOCATION 

Reference # -------- Location # --------

Lati tude 47 ° 0
' N Longitude 123 ° 45' 

017 and County or Counties Jl.12.__ Grays Harbor County and Pacific County 

State . . . .  � Washington 

Col umn Name : Grays Harbor Basin 

Chart llame: Cenozoic Stratigraphic Units - Western Oregon and Washington 
Gene"'a.l Location Description : Cenozoic section composi ted from units cropping 
out along the W i l l apa , Satsop, Chehal is and Wishkah Rivers, northern Pacific 
and eastern Grays Harbor counties , Washington. 

Pri nci pa 1 References : 

Rau , W. W . ,  1966, Stratigraphy and foramini fera of the Satsop River 
area , Southern Olympic Peninsul a ,  Washington : Washington Division of 
Mines and Geology Bul letin 53, 66 p . ,  map 

Rau, W. W . ,  1967, Geology of the Wynoochee Val ley quadrangl e, 
Grays Harbor county. Washington : Washington Division of Mines 
and Geology Bul l etin 56 , 51 p . ,  map 

Co 1 umn Authors : W. w. Rau , State of Washi ngton 
J. M. Armentrout, Mobil Oil Corporation 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 .  
4 .  
5 .  
7 .  
8 .  

1 .  
4 .  
5 .  
7 .  
8 .  

2 .  Location # ----- 3. CSD Province # BQ___ 
Grays Harbor Basin 

6. Column # __.1,_2 ______ _ 

System Series Stage 
l � � ����� ��g S ����;;a c�b��e 80 t� l"'lccuv�i�u�"'u'-'

rf
_,..
a
_,
e
,__ ___ 

"Be"l-:::ov.M=on"'t-=-=ese7an:::oc-Fr.:mc-. """"'o-=-r -,o.,-1 d�eccr --
1 2 .  Li thol ogy : Dominant sa ds 60 % Subord 1 n ant gravel and s i lts 40 % 
1 3 .  Thickness ( r�etnc m 
14. Major Unconforr.Tities : - Check Appropriate Line -

None Di sconformab 1 e Angular Above: Wi th i n : __ x _ Below: __ x_ 

1 5 .  Fos s i l Data : None 

1 6 .  Radiometric Data: -�No�n�e ___ Y�e�ar2s ��1e�t�ho�d�----------Source: 

1 7 .  Economic Data: Sand and gravel 

18. Other Data : Incl udes numerous terrace units of unconsol idated sediments , 
equivalent to the Satsop Fonnation of Bretz ( 1913) 

19 . Ori g inal Reference: Bretz, J .  H . , 1913 , Glaciation of the Puget Sound Region: 
Washington Geological Survey Bul l etin 8, 244 p. 

20. Most Signi ficant Reference : Rau, W. W. , 1967. Geology of the Wynoochee Val l ey 
quadrangl e, Grays Harbor County, Washington: Washington Di vision of Mines 
and Geology Bul letin 56, 5 1 p . ,  map 

21. Author( s ) of Sheet Preparation: J. M. Annentrout 
22. Date Prepared : 9- 18-82 

- 5 6-

9 .  
Stage 

l � : �� :�� �� 9 s �����;a c:b��e 8���s"-:o='/'¥�ml:l:"'-
a 
��;'-cyo:0ccun=-=9::cer=----,se"l ;;:ov.M"'o:::n""te:::s-:::an"'o"Fc.;o;;;nn;;;a"t 1"'o;;-n "o;;-r "0"1 d""er 1 2 . Li thology: Dominant · 10 Subord inant 

13. Th�ckness (Metric _ 0- 10 m 
1 4 .  MaJor Unconfomi t1es : - Check AppropnQte L1ne -None Disconformable Angular Above: __ x _  Wi thi n :  Below: __x_ 

1 5 .  Fos s i l Data : None 

1 6 .  Radiometric Data : �N�o�neL_ __ �Ye�ar�s �M�et�h�odL_ ________ _ Source: 

1 7 .  Economic Data : 
18 .  Other Data : May be gradational l aterally with conglomerates of Satsop 

Fonnation. Appears to be varved l ake deposi ts .  

1 9 .  Original Reference: W. W. Rau, 1967, Geology o f  the Wynoochee Va l l ey quadrangle. 
Grays Harbor County, Washington : Washington Division of Mines and Geology 
Bul l etin 56 , 51 p . ,  map. 

20. Most Signi ficant Reference: Same 

2 1 .  Author(s) of Sheet Preparation: J. M. Annentrout 
22. Date Prepared: 12-28-82 



1 2 .  GRAYS HARBOR BAS I N  

1 .  Reference # 2. Location # 3. CSO Prov i nee # __l!Q___ 4. Co 1 umn �J a me Grays Harbor Basin � : ����\: Stratigraphic Unit Montesano Formati�� Col umn # �1"-2 -------

8 .  Strati graphic Rank and Status : 
f �� ;�� :  :������� :�: ����� 5;rourm:om��;��m:�mber, Bed, ________ _ 

9. Age Neogene Mi ocene Serrava 1 1 ian-Messinian 
System Series Stage 

� � : ����� �� 9 5�� ��;�a c�b�:e Bo �� e�i-,s tc-o"'��"'�'-'=a,..ce,_ ___ ---,-Be"l"'owc-r.As"'t"'or"l a0(""1") F"'orm=a t"l'"ono---12. L i tho 1 ogy : ��������anfil �����Om:��t�andstone 40 % 
} � : �:J � �n�� �o� �� ��� � i "'e ,:-:,-"'39"'<0(C;!�":':22'!1:�'-JA�p"'pr"'o"'p r"i ce<a t"'e'L'i "'nee----None Di sconformab 1 e Angu lar 

X 

__ x_ 

1 5 .  Fos s i l Data : Foramini fera (Rau, 1967} and moll usks (Weaver, 1912) indicate a late Mi ocene age (see Rau , 1981, Geological Soci ety of America Special Paper 184, p , 67-84) 
1 6 . Radiometric Data : -�N�on-"'e __ Y"'e"-'ar-"s "'f·le'-'t'"'ho"d'------------Source: 

17. Economic Data : Potenti a l hydrocarbon reservoi r sands 
18. Other Data : always unconformable on older rocks 

19 . Ori ginal Reference: C. E. Weaver, 191 2 , Prel iminary report on the Terti ary paleontology of western Washington : Washington Geological Survey Bul l etin 15, 80 p, 
20. Most Signif i cant Reference: W. W. Rau, 1967, Geology of the .W�n�ochee V�l l ey quadrangl e ,  Grays Harbor County, Washington: Wash1 ngton D1v1 s 1 on of M1nes and Geol ogy Bul letin 56 , 51 p . ,  map 
21. Author( s ) of Sheet Preparation : W. W. Rau with addi tions : J . M . Armentrout 
22. Date Prepared: 8-17-82 9-18-82 

System Seri es Stage 
i � : ���� � ��g s ������a c�b�: e B 0��n_,t_;eill.la.r:J��@ag��C,d9.la�ill�--'u�""��"-"�c\J.Uruf�a c�ec,-B e"l-:::ow-,---..As"'t"'or"i "'a ("'I') -can"'d,-,o"'l"'de'"'r�-
1 2 .  Li thol ogy : ��������Jnt basal t  flows ----� 
1 3 . Thi ckness ( r�etri c 14. �1ajor Unconforni t i e s : - Check Appropriate Line -�lone Di sconformab 1 e Angul ar 

__ X_ 

_ x __ 

1 5 . Foss i l Data : 
15 ,3 ± 0.8 

1 6 .  Radi ometri �o���: � Tur�!��j�870, PoYteaas�sl um-�����o�ab��A�f P.acH1c Coast Miocene foramini feral stages : Geological Society of America Special Paper 124 , p. 91-129. 
1 7 .  Economi c Data : Road rock 
18. Other Data : Columbia River ( ? } Basa l t  of Snaveley and others , 1958, Geology and coal resources of the Central ia-Chehal i s  distri ct, Washington: U. S. Geological Survey Bul l etin 1053 , 159 p . ,  13 p l s . ,  maps : Age equivalent of Grande Ronde Basalt of Columbia Ri ver Basa l t Group 
19. Ori ginal Reference:Swanson, D. A. , Wright, T. L . ,  Hooper, P. R . , and Bentley, R. D. 1979, Revisions in stratigraphic nomenclature of the Columbia River Basa l t Group: 

U. S . Geol ogical Survey Bu l l etin 1457-G, 59 p. 
20. Most Signifi cant Reference: Snavely, P. 0 . ,  Jr. , Macleod, N. � · , and Wagner! H. C. • 1973: Miocene Thol ei it ic basalts of coastal Oregon and Wash1ng�on and �he1r relationship to coeval basalts of the Columbia Plateau: Geolog1cal Soc1ety of America Bul letin, v. 84 , p. 387-424. 
2 1 . Author{ s )  of Sheet Preparation : J. M. Armentrout 22. Date Prepared: 9-19-82 
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1 .  Reference # 2. Location # 3. CSD Province # ZlQ____ 4. Col umn Name Gravs Harbor Bas i n 5 . Chart # 6. Col umn # 12 
7. Name of Stratigraphic Unit basalt of Pack Sack Lookout 8. Stratigraph i c Rank and Status: {C i rcle Appropr iate Rank) Group\I;.\IJ:r:l-!22!l� (Ci rc l e Appropriate Status) Formal 9. Age Neogene Mjocene -�S,..,e.urr"'a-"'va..,_l.uli,an"----------

System Series Stage 
10. 
1 1 .  
1 2 .  

Below Montesano Format1on 
13 . 14 . 

Above: With in : Be l ow : 
1 5 . Fos s i l Data : None 

__ x_ 

__ x_ 

Angu l ar 

% 
___ % 

1 6 . Radiometri �o���! �  Publi shed datesYet;�avely·c_11 e"::'et-;'-:.o":'adC,l ,--,-,19"'73"')-a:-:;r""e•t�oo�yo"-u"'ng"'based on Col umbia Pl ateau cal ibrations and biostratigraphic constraints . 
17 .  Economic Data : Road rock 
18 . Other Data : Equival ent of Saddle Mountain Basal t - Pomona Member, Columbia River Basalt Group 

19. Original Reference: Wolfe, E. W . , and McKee, E .  H . ,  1972, Sedi mentary and igneous rocks of the Grays River quadrangl e ,  Washington : U .  S. Geological Survey Bul l etin 1335, 70 p . 
2 0 .  Most S i gnifi cant Reference: Snavely , P . D . ,  Jr. , Macleod, N . S . ,  and Wagner, H . C . ,  1973: Miocene thol e i itic basalts o f coastal Oregon and Washington and their relationship to coeval basalts of the Columbia Plateau: Geol ogical Society of America Bul l e ti n ,  v. 84, p. 387-424. 
21. Author( s ) of Sheet Preparat ion: J. M. Armentrout 
22. Date Prep a red: 9-18-82 

}: ��f���n�:m: --G�r-a-s�H�ar��r i��f�ion # _____ 3. CSD Prov ince #  1..!Q_ 

�: �:��\+ "'s t�r�at�i �9r�a�ph�i �, "un�i�t--:_-=,�A,�s'-'t�o"-'�r"-'ic-a.JI..c?'Lr:l�F"o-rn�at"-'\'"on,_c_o_l u_c_n _1�_1"'-2��������������-8. Stratigraphic Rank and StatUs : 
�� � ��

�� ������
��
:�� �����s��m��mber, Bed, ---------

9. Age Neogene Miocene Aqui tan; an-Serrava 1 1  i an ( ? ) 
System Series Stage 

i � : �� :�� ��g S �� � � �� � c�b��e 8 ��� u·"mb"i��'"!i1�::i'f����� 4{1l1?j<'-*'��".'��� �!f�I<f a'-"ce%:Be"l-;;;owccL"i7nc::::o"l n"""cr::::e�ek7<Cf o:-:rm""a"'t'-1 o�n-12 . L 1 thology: Dom1nant shales and sandstone 60 % Sub?rd .. i�nallnOrt �c�on�g�l o:m:er�a�te��::;:;:==�--- � 1 3 . Thickness (Metn c : :::- + m 14. l-1ajor Unconforn i t i e s : - Check Appropriate Line -None Di sconformab l e Angular 
_x __ 

__x_ 

1 5 .  Fos s i l Data : Forams (W. W. Rau) and moll usks (Addicott, Weaver, Etherington , Annentrout) indicate early to middle Miocene age: see Rau, W. W . , 1967. 
1 6 . �NNorune�--�Ye�a�rs "'ne�t�ho�dc__ ______ _ 

1 7 .  Economic Data: Possible hydrocarbon reservoir sands 
18. Other Data : 

19 . Original Reference: Etherington, T. J . ,  1931, Stratigraphy and fauna of the Astoria Miocene of southwest Washington : University Washington Publ ications , Department of Geol ogical Sci ences Bulletin, v. 20, no. 5, p. 31-142 . 
20. Most Sign i fi cant Reference: Rau , W. W. , 1967, Geology of the Wynoochee Val l ey quadrang le , Grays Harbor County , Washington: Washington Divis ion of Mines and Geology Bulletin 56 , 51 p . 
2 1 .  Author( s ) o f Sheet Preparation: W. W. Rau Additions by J . M. Armentrout 22. Date Prepared: 8-17-82 9-18-82 



1 2 .  GRAYS HARBOR BAS I N  

1 .  4 .  5 . 
7 . 8 . 

System Series 

3. CSD Province # I!Q_____ 

Pri aboni an-Chatti an 
Stage 

� � : ��:����9 5 ����;;a c�b��e ����r7i a-'iJ"!-�r\'!l ;"'��""e"'a ���""�n25 u,_,b,_,_s u,.,r.:.cf a""c"'e so:e:-cl o::-w"5"k-:coo:o:k:::um:::c"'hu�c""k ""fo"'rm=a t"1 o"'n,..----
1 2 .  Li thology: Dominant tuffaceous s i l tstone ___ % 

SubordinJnt basal ti c sandstone _lQ__! i � :  �:J ��n���o���;�� �;-f:e\;"5�""0"-'-�'"'o7c;lc_5�'Ce�";;k-,A"'p"'pr;:;;oo;:pr""i ""at"'e'L..,.i n"'e:--c-- -
None Oi sconformab le Angular 

X 
__ x_ 

15 . Fos s i l  Data : Refugian and Zemorrian Foraminiferal Stages: Rau , W. W. , 1966 , Stratigraphy and Foraminifera of the Satsop Ri ver area, southern Olympi: Peninsul a ,  Washington : Washington Division of Mines and Geology Bullet1n 53, 
16 .  R

6
a
6
ctfo'metr i c  Data : None Years t1ethod 

Source: 

17. Economic Data : 

18. Other Data : Lower sandstone member occurs around paleobasaltic highs . 

19 . Orig inal Reference: Beikman, H . M. , Rau , W. W. , and Wagner, H . C . , 1967, the L; nco 1 n Creek Formati on , Grays Harbor Bas i n , southwestern Washington : 
U. S. Geo logica l Survey Bul l etin 1244- 1 ,  14 p. 

20. Most S i gn i f i cant Reference: Armentrout, J. M . , 1973, Moll uscan paleontol ogy and biostratigraphy of the lincoln Creek Formation , late Eocene-Ol i gocene, southwestern Washington: Unpubl i shed PhD thes i s , University of Washington , 478 p . 
21 . Author ( s )  of Sheet Preparation : w. W. Rau additions by J. M. Annentrout 22. Date Prepared : 8-17-82 9-18-82 

1 .  Reference # 2. Location # 3. CSD Province # � 4. Co 1 umn �lame Gra s Harbor Basin i :  �:��\: Strati graph i c  Un i t 6 .  �1'"'1-------
8. Stratigraphic Rank and Status :  

�����i! ��������!�� ���;�sro�rma 
omat1o r�ember, Bed , ________ _ 

9. Age Paleogene Eocene Bartonian-Priabonian 
System Seri es Stage 

10. Surface Subsurface or Both Surface and subsurface 
g: ������ ��y�

n
i ���i n:��ve lin����s��e��n�����ion Below ..L.==����--

Subordinunt carbonaceous shale and coal 
� � : ��] � � n ���0 � ����� � i7e sec, lwn!Jln�s-c,J,<'�:Ue0c'lc0kl!JmA"'p""'p r"'o"'pr"i a'"'tcce 'L"i n""e---

tlone D i s conformab le Angu l a r  
__ x_ 

__ x_ 
1 5 .  Fos s i l  Data : Narizian Foramin iferal Stage: Bulimina schencki-Pl ectofrondi cula�ia cf . .E_ .  jenkins Zone is contained in this fonnation :  Rau, W. W. , 1981, Geolog1cal Society of America Special Paper 184, p. 67-84. 
1 6 .  �N�o�ne�---Y�e�ar�s �fle�t�ho�d ______________ _ 

17 . Economic oa ta : Sand for ceramics : Potenti a 1 petro 1 eum reservo i r : Coa 1 presently 
used for steam generated electri city 

18. Other Data : Orig ina l ly mapped as Cowl i tz Formation by Weaver, C : E . ,  19 12 , A . prel imi nary report on the Tertiary paleontol ogy of western Wash1 ngton : Wash1 ngton Geol ogical Survey Bul l etin 15, 80 p .  
19 .  Origi nal Reference: Snavely, P . D . , Jr. , Roberts , A .  E . ,  Hoover , l .  � J r . • . Pease, M. H. , Jr. , 195 1 ,  Geol ogy of the eastern part of . the Centra l 1 a-Chehal 1 s coal District : U .  S .  Geological Survey Coal Investigat1on Map C-8, 2 sheets 
20 . Most S ign if icant Reference : Snavely, P. D. , Jr. , Brown , R. � · · Jr. , �obe�ts • . A. E . , and Rau , w. w.  , 1958, Geo 1 ogy and co a 1 resources of the Centra 1 1 a-Cheha 11 s D1 s tn ct, Washington : U. S. Geologi ca 1 Survey Bul l etin 1053 , 159 P .  

2 1 .  Author ( s )  o f  Sheet Preparation : W .  W . Rau Addi tions by J . M . Annentrout 
11. Date Prepared' 8-17-82 9-19-81 
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1. Reference # 2. Location # 3. CSD Prov ince # .-ZlQ_ 4. Co 1 umn tlame Grays Harbor Basin 
5 .  Chart # 6. Col umn # 12 7. Name of Stratigraphic Unit hf!saltic sgndstone member 8. Stratigraph ic Rank and Status: (C ircle Appropriate Rank) Group Fom�, Bed, of lincoln Creek Fonna.tion 

( C" irc le Appropriate Status) Formal � 
9. Age paleogene Eocene __ .uPrui..,ab"'o,_,_ni"'a,_,_n ------

System Series Stage 
10. Surface Subsurface or Both Surface ;md subsurface 11. Bounding Uni ts :  Above Lincoln Creek Fm tuffaceous member SkooklOTlchuck Fm or Below unnamed si l tstone 
1 2 .  li thol ogy : Domi nant 

13. Thickness (M�����di nant _=,...m--------,-----
14. Major Unconform i t i e s :  - Check Appropr1ate L 1 ne -

Above: 
W i t h i n :  
Below :  

None Di sconformab l e  Angu lar 
__ x_ 
__ x_ 
� 

100% 
% 

1 5 .  Fos s i l  Data : 1 ower Ga 1 vi ni an Mol l us can Stage Faunas , see Annentrout { 1973) , and Annentrout , J. M . ,  1981, Geological Society of America Special Paper 184, p. 137-148. 
16. Radiometric Data : __ _2N�on�e ___ Y�e�ar�s �Me�t�ho�d�-------------Source: 

1 7 .  Economic Data : 

18. Other Data : Occurs around 1 ate Eocene topographi c highs 

19. Origi nal Reference: Snavely, P. D . ,  Jr. , Brown , R .  0., Jr . ,  Roberts , A .  E . ,  and Rau, W. W., 1958, Geology and coal resources of the Centra l i a-Cheha l i s District, Washington : U . S .  Geol ogical Survey Bul l etin 1053, 159 p . ,  maps. 
20. Most Si gni fi cant Reference : Armentrout , J . M . , 1973, Mol l uscan paleontology and biostrati graphy of the L i nco 1 n Creek Formation , Late Eocene-01 1 gocene , southwestern Washington: Unpublished PhD thes i s ,  University of Washington. 478 p. 
2 1 .  Author( s )  of Sheet Preparat ion : J .  M. Armentrout 
2 2 .  Date Prepared: 1-18-83 

I .  4. 5 . 
7 .  8 . 
9 .  

System 

2. Location # 

Seri es 

3. CSD Province # 710 

Stage 

� � :  ���� �f�g s � �����a c�b��e 8r��c-:co l"'n-c�:c'�"c�='i'�"ic�'"=o='��='d•ti fi"�n='bs"'u'-'rf-";a�ii"':';-1 o""w,....-r.cr;;;;e"'s c"'e"'nt""'f o;::rm"'a"'tl"o"'"n ---
1 2 .  L i thology: Dominant s i l tstone % 

Subordinont sandstone 5 % 
1 3 .  Thi ckness U1etri c ;,:Qo;,-9�00�m;::;;;;;:;:;:;;:;;;==r---14. f�ajor Unconfomit ies :  - Check Appropriate L ine -

None Di sconformab l e  Angu lar 
Above: __ x _ W i t h i n :  
Below: __ x _ 

1 5 .  Foss i l  Data : Narizian Foramini feral Stage: Bul imina schencki-Pl ectofrondicularia 
j:�k��e�r!f!:r��;r�:�n��Jaf�o��!�! ���k��s�!�:Y w �h�. �uUBl �a G�� i � ca 1 Soci ety of America Special Paper 184, p. 67-84. 

16. Radiometri
�0

���: � 
None Years -c:t1e,_,t"'ho�d ________ _ 

1 7 . Economi c Data : Potential hydrocarbon source rock 
18 . Other Data : Deep water equival ents of bas in margin _ Skookumchuck and Mcintosh Formations. Named by Rau ( lg66) for units cropp ing out along the north flank of the Grays Harbor Bas i n : Occurs in subsurface a long basin ax i s . 
19. Ori ginal Reference: Rau, W. W . , 1966, Stratigraphy and forami�i fera o-F th� Satsop River area , southern Olympic Pen insul a ,  Washington : D1Vision of M1nes and Geology of Washington, Bul l etin 53, 66 p. 
20. Most Significant Reference : Same 

2 1 .  Author( s) of Sheet Preparation: W. w . Rau Additions by J. M. Armentrout 
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1 2 .  GRAYS HARBOR BAS I N  

L ��f���
n
�:m: Gra 5 H��bo�

o�:;��n # _____ 3. CSD Province # ____2_!9___ 
5 .  Chart # 11 

�: ���:t��r�����
i
�:�k

h
��du��;t""us'""':-===-===-----------

( C i rcle Appropriate Rank) Grou omatio Bed , ---------
(C ircle Appropriate Status ) orma 

Luteti an-Bartoni an 9 . Age Paleogene _ __.,Eoc,_ce�n,_e ____ _ 

System Se ries Stage 
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12 .  Li thology: ��������ant �!������:
and cl aystone 

10 ;; 
i �: �: j � �n � � �0� �� �� � � i cceoccs ,----'-'

1
�"'
0 
ciii
0
�"'e �'"ck�A"p"'p r=o-ocp r"'ic:ca t"'e'L'i=n ec---

tlone D i sconformab le Angu l a r  
X 

__ x _  

1 5 .  Fos s i l  Dat a :  Narizian Foram Stage: Uvigerina cf. !l..:_ yazooens i s  Zone and 
Bul imina cf. B .  iacksonensis Zone faunas are . contained i n  th i s fonnation : 
�W . ,  198 1 .  Geological Soci ety of Amenca Special Paper 184 , p .  67-84. 

16 .  Radiometr i c Data : 
Source: 

--�No�nse ____ Y�e�ar�s �fle�t�ho�d ______________ _ 

1 7 .  EconofT!ic Data Quarry rock from arkosic sandstone facies 

18. Other Data : 

19 .  Ori g i nal Reference: Snavely, P. D . , Jr . , Rau ,  W. W . , Hoover, l . ,  Jr. , and 
Roberts , A . E . ,  195 1 ,  Mcintosh Formation , Central ia-Cheha l i s  Coal Distri c t ,  
Washi ngton : American Association of Petroleum Geologists Bul leti n ,  v . 35 , 
no . 5 ,  p .  1052- 1061 

20. r1ost Signi ficant Reference: Snavely. P .  D . ,  Jr. , Brown , R .  D . ,  Jr . , Roberts ,  A .  C . ,  
and Rau, W .  W .  , 1958, Geo 1 ogy and co a 1 resources of the Centra 1 i a-Cheha 1 i s  Distri ct , 
Washington, U . S .  Geological Survey Bul l etin 1053 , 159 p . 

11 . 
12. Preparat ion : w .  W .  Rau Additions by J .  M .  Annentrout 

8-17-81 9-19-81 
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5 .  
7 . 
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9 .  
System 

2. Location # 3. CSD Province # 710 

6 .  Col urrm # --""12�-------

Bed , ---------
Ypres i an-Luteti c:: a:::.n ___ _ 

Series Stage 
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;,_ -.,Bcce lc:o:c-w --;;:Un"-k=no::-:w::-n ----

12 .  Dominartt basaltic volcanics 80 '� 
Subordinunt tuffaceous volcamc sed1ments � i l :  ��J � � n� ��o� �� ��� � i�e s�,�!"'-

0
c�
0
h
0
"-:,��'-oA�p�p r�o�p r�i a�t"'e'L�i n::cec--- -

r1one O i sconformab l e  Angu l a r  
__ x_ 

Unknown 

1 5 .  Foss i l Data : Benthic Foraminifera: Upper Penutian Stage to Upper Ulatis ia n Stage 
or Lower Nari zian Stage (W. W .  Rau, 1966) 

16. Radi ometri
�o���; �  Du��;�� R�
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l
l
.
i
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�Yn

e
a;:ess \�r i{'o\g�;'.:\

o
li't-. TA"""c���;�;,.�r"'e,-d'l�sl'an"'drc""h""aln in the 

Coast Range of Oregon and Washington: Journal of Geophysical Research 

17. Economic Data : Road rock 

18. Other Data : 

1 9 .  Or ig i nal Reference: Arnold ,  Ral ph, 1906 , Geologic reconnai ssance of the �oast of 
the Olympic Penins ul a ,  Was hi ngton: Geological Soci ety of America Bul1et1 n ,  
v. 1 7 '  p . 451-468. 

20. Most Signi ficant Reference: Rau , W .  W . ,  1966 , Stratigraphy and foram�nifera ?f . .  
the Satsop River area , Southern Olympic Peni nsula , Washi ngton : Wash1ngton D l V l S lon 
of Mines and Geology Bul l etin 53, 66 p, 
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1 3 . CENTRAL IA- CHEHAL I S  AREA 

A. COMPOSITE SECTION LOCATION 

Reference # _______ _ Location # _______ _ 

Lati tude 46° 45' N Longi tude 123° 
067 and --=---'----

County or Counties M!_ Thurston County and Lewis County 
State . . . .  . � Washington 

Co 1 ur.m Name: Centra 1 i a-Cheha 1 i s  Area 

Chart rlame: Cenozoic Stratigraphic Units - Western Oregon and Washi ngton 

General Location Description: Cenozoic section composited from units cropping out 
along the Chehal is and Skookumchuck Rivers, Centra l i a-Chehal i s  coal district, 
Thurston and lewis Counti es, Washington. 

Pri nci pa 1 Reference : 

Snavely, P .O . , Jr. , Brown , R. D . ,  Jr . ,  Roberts , A. E . ,  and Rau, W. W . , 
1958, Geology and coal resources of the Central ia-Cheha l i s  �istrict, 
Washington: u. S .  Geological Survey Bul letin 1053, 159 p . ,  13 pl s ,  map. 

Biostratigraphic Review: 

Armentrout, J .  M . , 1973 , Moll uscan pal eontology and biostratigraphy of 
the Li nco 1 n Creek Formation , Late Eocene-01 i gocene, southwestern 
Washington: Unpubl ished Ph .D . thes is ,  Uni versity of Washington, Seattle, 
478 p . 

Rau, W. W. , 1981, Pacific Northwest benthic for ami ni fer a 1 
biostratigraphic framework, An Overview: Geol ogical Society of 
America Special Paper 184, p. 67-84. 

Col umn Authors : W. W .  Rau , State of Washington 
J. M. Armentrout, Mobi l Oil Corporation 
D. J. Easterbrook, Western Washi ngton University 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

1 .  Reference # 2. Location # 3. CSD Province # _Ll.Q_____ 

System Seri es Stage 

� � :  �� :�� �� g s� ����;a c�b��e Bo�� l""uv"'i""umo"
S
""
ur
._,
f..._.

ac
"'
e
------,B"'e"l o"'w"H""ac:-yd:;::e""n "c=re"'e"k "D"'ri"ft.....-----

1 2 .  L i thology: Domi na�t glacial drift 98% 
Subord1nant lake s i lt -----z% 

1 3 .  Thi ckness (Metri c 3-7 m 
14 . f�ajor Unconfomi ties : - Check Appropriate L ine -

Above: 
W i th i n :  
Below: 

None Oi scorformab 1 e 
_x __ 
--"-----
_, __ 

Angu l a r 

1 5 .  Fos s i l  Data: Marine shel l s  in Bel l i ngham glaciomarine drift member at Bel l i ngham 
suggest modern fauna. Wood in s i l t ,  c l ay and ti l l  uni ts have been dated. 

16 .  Radiometric Data: 10,000-18 ,000 Years f1ethod Radi ocarbon 
Source: Easterbrook and others , 

1 7 .  Economic Data: 

1 8 .  Other Data : Fraser Drift incl udes 1 )  Sumas Stade (youngest) 
2) Everson Interstade 
3) Vashon Stade 
4) Evans Creek Stade (oldest) 

19. Origi na l Reference: Annstrong, J . E . ,  Crandel l ,  D . R . , Easterb�ook, D. J . ,  
Nobl e, J . ,  1965, Late Plei stocene stratigraphy and ch�onology . 1n southwes�ern Bri tish Columbia and northwestern Washington: Geolog1cal Soc1 ety of Amenca 
Bul letin , v . 76 , p. 321-330. 

20. Most Sign i fican t ReferenceSnavel y ,  P. D . ,  Jr. , Brown , R .  D . ,  Jr. , Roberts, A .  E . • 
and Rau , W. w. , 1958, Geology and coal resources of the Central i a-Chehal i s  district, 
Washington: U .  S . Geological Survey Bul leti n 1053, 159 p . ,  13 pls . , maps. 

21. Author(s ) of Sheet Preparation: D. J. Easterbrook with additions by J . M .Annentrout 
22. Date Prepared: 2-21-83 2-28-83 
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4. Col umn �Jame Central ia-Chehal i s  
5 .  Chart # 6. Col umn # �1.,3c_ _____ _ 

� :  ���: t ��r;���� 
i �;�kh!�d U��;t·""uso'�"'-'>'vd.,pnll...I.Crue"'-ek..._.!LOrui.Lft"--------------

� � � ���� ��������:�� �����5r
o
orma

om�n��rm��
mber , Bed , ________ _ 

9. Age Oqaternary Plei stocene 
System Series Stage 

Above : 
Wi thi n :  
Below: 

1 5 .  Foss i l  Data: 

_x __ 

-,--

1 6 .  Radiometric Data: None Years "'f·1e�t"-'ho,d _______ _ 
Source: 

17. Economic Data : Sand and gravel 

18. Other Data: 

19 . Original Reference: Annstrong ,  J .  E . ,  Crandel l ,  D .  R., Easterbrook, D . J . ,  
Noble, J . ,  1965, late Pleistocene stratigraphy and ch�onol ogy . in southwes�ern British Columbia and northwestern Washington: Geolog1cal Soc1ety of Amer1ca 
Bul leti n ,  v. 76 , p. 321-330. 

20. Most Significant Reference: Snavely, P. D . ,  Jr. , Brown , R .  D . , Jr. , Roberts , A. E . ,  
and Rau, W .  w . ,  1958, Geology and coal resources o f  the Centra l i a-Chehalis district, 
Washington: u .  S. Geological Survey Bul letin 1053, 159 p . ,  13 pl s . ,  maps . 

2 1 .  Author(s) of Sheet Preparation : D. J. Easterbrook with additions by J .  M. Annentrout 
22 .  Date Prepared : 2-21-B3 2-28-63 
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1 4 .  Unconfomi ti es :  - Check Appropriate Line -

tlone Di sconformab 1 e Angul ar 
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_ x __ 

1 5 .  Foss i 1 Data : 

1 6 .  Radiometric Data : --=No=n•�-Y�e=ar�s �rle�t�ho�d�-------Source: 

17.  Economic Data: Sand and gravel 

18. Other Data : 

19. Ori gina l Reference: Armstrong, J. E . ,  Crandel l ,  D. R . , Easter�rook, D. J . ,  
Noble ,  J . ,  196 5 ,  Late Plei stocene strati graphy and chronology_ l n  southwes�ern 
Bri tish Col umbia and northwestern Washington : Geological Soc1ety of Amenca 
Bul leti n ,  v . 76, p .  321-330 . 

20. Most Signif i cant Reference: Snavely, P. 0 . ,  Jr . ,  Brown , R. D . , Jr . ,  Roberts, A. E . ,  
and Rau, w .  w . ,  1958, Geology and coal resources of the Centra l i a-Cheha l i s  district, 
Washington: u . s .  Geological Survey Bul letin 1053, 159 p . ,  13 pl s . ,  map s .  

2 1 .  Author ( s )  of Sheet Preparation : D .  J . Easterbrook with additions by J .  M .  Armentrout 
2 2 .  Date Prepared: 2-21-83 2-28-83 

1 .  
4 .  
5 .  
7 .  
8 .  

9 .  

10.  
1 1 .  
1 1 .  

System Series 
Surface 
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1 5 .  Fos s i l  Data: Megafloral data in Snavely and others ( 1958) suggests middle to late 
Miocene and possibly P l i ocene 

1 6 .  Radiometric Data : 
Source: 

17. Economic Data :  

--�No�n�e ____ Y�e�ar�s �lle�t�ho�d ______________ _ 

18. Other Data : Fl uvial , l acustrine and brackish water deposits within syncl inal 
areas. 

19. Origina l Reference:Snavely, P .  0 . ,  Jr . , Brown , R .  D. , Jr . ,  Roberts , A .  E . ,  and 
Rau , W. w. , 1958, Geology and coal resources of the Centra l i a-Cheha l i s  district, 
Washington: U . S .  Geological Survey Bullet in 1053 , 159 p . ,  13 figs, maps 

20. Most S ign if icant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: J. M. Armentrout 
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1 5 .  Fos s i l  Data : None 

1 6 .  __ mNo=n•�---Y=e=ar�s �lle�t�ho�d ______________ _ 

1 7 .  Economic Data : Gravels 

18.  Other Data : Beli eved to be outwash gravels of alpine glaciers i n  Cascade Range 
to the east. These deposits are reworked into younger river terrace sequences 

19. Origi na l Reference: Snavely, P .  D . ,  Jr . , Roberts , A .  E . ,  Hoover, L . ,  and 
Pease, M .  H . ,  Jr . ,  195 1 ,  Geology of the eastern part of the Centra l i a-Cheha l i s  
coal district, Lewi s and Thurston Counties, Washington: U .  S .  Geological Survey 
Coal Investigation Map C-8 , 2 sheets 

20. Mo st Si gni f icant Reference: Same 
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foramini feral stages , in Bandy, 0. L . ,  ed . ,  Radiometric dating and paleontological 
zonation: Geological SOci ety of America Special Paper 124 , p .  91-129 .  

1 7 .  Economic Data : Road rock 

18. Other Data : Columbia Ri ver ( ? )  Basal t  of Snavely and others ( 1958) is probab 1 e 
equivalent of Grande Ronde Basa l t  of Co lumbia River Basalt Group 

1 9 .  Ori g i n a l  Reference :Swanson , D. A . ,  Wright, T. L . , Hooper, P . R . , and . . Bentley, R. P. , 1979, Revisi ons in stratigraphic nomenclature of the Col umb1a RlVer 
Basalt Group: U. s. Geological Survey Bul l etin 1457-G , 59 p .  

2 0 .  Most S i g n i f i cant Reference: Snavely, P .  D . ,  Jr . ,  Brown , R .  D . , Jr . ,  Roberts , A .  E . , 
and Rau, W. W . ,  1958, Geology and coal resources of the Centrali a-Cheha l i s  district, 
Washington : U . S .  Geological Survey Bulletin 1053, 159 p . ,  1 3  pl s ,  maps 
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Above: 
With i n :  
Below: _x __ 

1 5 .  Fos s i l  Data :forams (W. W. Rau) and moll,usks (Addicott, Weaver, Etherington, 
Armentrout) indicate early to middle Miocene age 

1 6 .  Rad i omet ri �0���: � _ruNo,wn,_e ___ Y!."ee'.'a r25 '-'lle'-'t"'ho�d _______ _ 

1 7 .  Economic Data : Possib le hydrocarbon reservoi r  sands 

18. Other Data : 

1 9 .  Ori gina l Reference: Etheri ngton , T. J . ,  1931 , Stratigraphy and fauna of the 
Astoria Miocene of southwest Washington: University of Washington Publications , 
Department of Geological Sciences Bul l eti n , v. 20, no. 5, p. 31-142. 

20. Most Sign if icant Reference : Snavely ,  P .  D . ,  Jr. , Brown , R . D . ,  Jr. , Roberts , A. E . ,  
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1 5 .  Foss i l  Data : Refugian and Zemorrian Foramini feral Stage faunas, see Rau , W. W . , 
in Geol ogical Society of America Special Paper 184, p. 67-84 

16. Radiometric Data : --�No�ne�--Y�e�ar25 �fl�et�h�od�------------� 
Source : 

1 7 .  Economi c  Data : 

18 .  Other Data : Within basin axes , away from paleohighs where basalt!c sandstones �re devel oped , the tuffaceous si ltstones of the linco�n Creek Format1on are gradat1onal 
with underlying tuffaceous s i 1 tstones of o 1 der um ts. 

1 9 .  Origina l Reference :Snavely, P. D . , Jr. , Brown , R. D . , Jr . ,  Roberts , A .  E . , and 
Rau, w. w. , 1g53, Geology and coal resources of the Centralia-Cheha l i s  district, 
Washington; U. S .  Geological Survey Bul l etin 1D53, 158 p. , maps. 

20. Most S i gni ficant Reference :Armentrout, J. M . ,  1973, Moll uscan �aleontology and 
biostrati graphy of the Lincoln Creek Fonnation , Late Eocene-Ol 1gocene , southwestern 
washington : unpubl ished PhD thes i s ,  University of Washington, Seattle, 478 p .  
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2 2 .  Date Prepared : 1-18-83 

- 6 2 -

] .  
4 .  
5 .  
7. 
B. 

2 . Location # 
Centralia-Chehal i s  Area 
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None Di sconformable Angu l ar 
Above : 
Wi thi n :  
Below: 

__ x __ 
__ x __ 
__x __ 

1 5 .  Foss i l  Data : Refugian and Zemorrian Forami ni feral Stages : Rau , 1981, 
Geological Society of America Special Paper 184 , p . 67-84 

1 6 .  Radiometric Data: --�No�n�e ____ Y�e�ar25 �Me�t�ho�d ______________ _ Source: 

1 7 .  Economic Data : 

18. Other Data : Lower sands tone member occurs a 1 ong pa 1 eobasa lti c highs . 

1 9 .  Original Reference: Beikman, H. M. , Rau, W. W . ,  and Wagner, H. C . ,  1967, the 
Lincoln Creek Fonnati on , Grays Harbor Bas i n ,  Southwestern Washington : 
U. s. Geological Survey Bul letin 1244- I ,  14 p .  

20. Most Significant Reference: Snavely, P . D. , Jr. , Brown , R .  D . ,  Jr. , Roberts , A . E . ,  
a n d  Rau, W .  w. , 1958, Geology and coal resources o f  the Centra l i a-Chehal i s  district, 
Washington: U .  S . Geological Survey Bul l etin 1053, 158 p. 13 pls, map. 
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15. Foss i l  Data : l ower Gal vinian Mol l uscan Stage Faunas - see Annentrout, 1973, 
Mol l uscan pal eontol ogy and biostratigraphy of the lincoln Creek Formation , Late 
Eocene-Ol igocene,southwestern Washington: Unpubl i shed PhD thes i s ,  University of 
Washington, 478 p: and Annentrout, J. M. , 1981, Geological Society of America 
Special Paper 184, p. 137-148. 

16. Radi ometri \��;�� : _ _..!:N�on�e,___ __ Y�e.'!!ar2s l'M,..et.,h"'od'---------� 
1 7 .  Economic Data : 

18. Other Data : bas a 1 t i c  sands tones genera 1 l y  restricted to areas of basa 1 tic 
paleo-highs. 

19. Original ReferenceSnavely, P . D . ,  Jr . ,  Brown , R. D., Jr. , Roberts , A. E. , and 
Rau, W .  W . ,  1958, Geology and coal resources of the Central ia-Chehal i s district , 
Washington: U. S. Geological Survey Bul l etin 1053, 159 p . ,  maps 

20. Most Signif icant Reference : Same 

2 1 .  Author(s) of Sheet Preparation : J .  M. Annentrout 
22. Date Prepa red : 1-18-83 
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1. Reference # 2. Location # 3. CSO Prov i nce # ___l_!Q__ 
4. Co l umn Name Centralia-Chehal is Area 
5. Chart # 6. Col umn # �1'>'3 ______ _ 
7 .  Name of Strati graph i c  Unit Skookumchuck Formation 
8. Strati graphic Ran k  and Status: 
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� 
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1 5 .  Fos s i l  Data : Nari z i an Foramini feral Stage: Bul imina schencki-Pl ectofro�di cul aria 

cf. P. jefkinsi Zone is contained i n  thi s formation (Rau, 1981. Geolog1cal 
Society o America Special Paper 184, p. 67-84. 

16. Rad iometr ic Data : --�No�n�e ____ Y�e�ar�s �rle�t�ho�d�-------------
Source: 

17. Economic Data : Sand for ceramics: Potential petroleum reservoir: Coal 
presently used for steam generated electri city 

18. Other Data : 

1 9 .  Ori g i nal Reference: Snavely ,  P. D . ,  Jr ; ,  Roberts , A. E . ,  Hoover, L . , and 
Pease, M . H . , 195 1 ,  Geology of the eastern part of the Central ia-Chehal i s  coal 
d istri ct: U. S. Geological Survey Coal Investigation Map C-8 ( 2  sheets) 

20. Most Signi fi cant Reference: Snavely ,  P .  D . ,  Jr. , Brown , R .  D . ,  Jr. ' 
Roberts, A. E . ,  and Rau, W. W . , 1958, Geol ogy and coal _ resources of the . 
Centra l i a-Chehal i s  district, Washi ngton : U .  S. Geolog1cal Survey Bullet1n 1053 
159 p . , maps 

21. Author( s )  of Sheet Preparation : W. W. Rau 
22. Date Prepared: 8-17-82 

1. P.P.ference # '2. Location # 3. CSD Province If 710 
4 .  Col umn tlame Centra 1 i a-Cheha 1 i s  Area 
5. Chart # 6. Col umn # 13 
7. Name of Strati graph ic Unit 
8 .  Stratigra ph ic Rank and Status :  

?� � ��i: ��������:�� �����s)rou Red , ---------

9. Age Paleogene Lutetian-Bartonian 
System Seri es Stage 

10. Surface Subsurface or Both Surface and subsurface 
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tlone [)i sconformab l e Angul ar 
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1 5 .  Fos s i l  Data : Nari zian Foram Stage: Uvigerina cf. U. yazooens�s Zone and 

Bulimina cf. B .  iacksonensis Zone are contained i n  t�is format1on : �W . ,  198 1 ,  Geological Soci ety of America Spec1al Paper 184,  p . 67-84. 

16. Radiometric Data : __ N�o�ne�--�Ye�a�rs �ll�et�h�od�-------------
Sourc e :  

1 7 .  Economic Data : Potential petroleum source rock ; quarry rock from local 
arkos ic sandstone 

18 .  Other Data : 

1 9 .  Ori g i na l Reference: Snavely ,  P. D. , Jr. , Rau, W. W. , Hoover, L . ,  and 
Roberts, A. E . ,  195 1 ,  Mcintosh Formation, Centra l i a-Cheha l i s  coa� district, 
Washington : American Association of Petroleum Geologists Bullet1 n ,  v .  35, 
no . 5 ,  p .  1052-1061 

20.  Most Signifi cant Reference : Snavely, P. 0 . ,  Jr. , Brown , R. D . ,  Jr. , Roberts , A .  R . , 
and Rau, W. W. , 1958, Geo 1 ogy and coa 1 resources of the Centra 1 i a-Cheha 1 i s  
d istrict, Washington , U .  S .  Geol ogical Survey Bul l etin 1053 , 159 p . ,  maps. 
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1 5 .  Foss i l  Data: None 

1 6 .  �N�on�e _____ Y�e�ar�s �lle�t�ho�d ______________ _ 

1 7 .  Economi c Data : Road rock 

18 .  Other Data : 

19 .  Ori ginal Reference: Snavely ,  P. D . , Jr. , Roberts , A. E . ,  Hoover, L . , and 
Pease, M. H . ,  195 1 ,  Geology of the Eastern part of the Central ia-Cheha l i s  
coal district: u .  s .  Geological Survey Coal Investigations Map C-8 (2 sheets) 

20.  Most Si gn i fi cant Reference: Snavely ,  P .  D . ,  Jr . , Brown , R .  D . ,  Jr . ,  Roberts, A. E . , 
and Rau , W. W . , 1958, Geology and coal resources of the Centra l i a-Cheha l i s  
district, Washington: U .  S .  Geological Survey Bulletin 1053, 159 p . ,  maps . 
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1 5 .  Fos s i l  Data : Benthic foraminifera: Upper Penutian Stage to upper Ul ati s ian Stage 

or lower Nari zian Stage: Rau, w. W. , 198 1 ,  Geol ogical Society of Ameri ca 
Special Paper 184, p. 67-84. 
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Coast Range of Oregon and Washi ngton : Journal of Geophysical Research 

1 7 .  Economic Data: 

18. Other Data : 

1 9 .  Orig inal Reference: Arnol d, Ralph, 1906, Geologic reconnaissance of the coast 
of the Olympic Peninsul a ,  Washington: Geol ogical Society of America Bul l eti n ,  
v .  1 7 .  p .  451-468. 

20. Most S ign ifi cant Reference: Snavely, P .  D . ,  Jr . ,  Brown , R .  D. , Jr . ,  Roberts, A .  E . , 
and Rau , W. W . , 1958, Geology and coal resources of the Central ia-Cheha l i s  
district, Washington: U .  S .  Geological Survey Bulletin 1053 , 1 5 9  p .  13  pl s . ,  map 

2 1 . Author( s ) of Sheet Preparation : W. W. Rau Additions : J .  M. Armentrout 
2 2 .  Date Prepared: 8-17-82 



System Se ries 

1 4 . WESTERN OLYMP I C  PEN I NSULA 

A. COMPOSITE SECTION LOCATION 

Reference # _______ _ location # --------
Latitude __ ..;_47:._0 

o"'2"""7
_
a
-
nd
c--30_' _N_ Longitude ___ 12_4_0 ___ 2_0 __ 

County or Counties ..Q1l__ Grays Harbor County and Jefferson County 

State. . . . . . _____%____ �WJllaSillh.!.!in!l!g,;to'!!n ___________ _ 

ColLr:m t!ar:1e: Western Olympic Peninsula 
Chart rlame: Cenozoic Stratigraphic Units - Western Oregon and Washington 

General l_ou t ion Desc ri pt ion : Cenozoic section campo� i ted fro� units cropping 
out along the sea c 1 ;  ffs and stream va 11 eys between . Po1 nt Gr:nv1 l l  e and the Hoh River, western Grays Harbor and Jefferson Count1es, Wash1ngton. 

Pri nci pa 1 Reference : 
Rau, w. w. , 1975, Geologic map . of the �e�t�uction Island and Taholah quadrangl es , Washington: Wash1 ngton D1v1 s 1on of Geol ogy and Earth 
Resources Geo 1 ogi c Map GM- 13. 

����v� i 1 � · ;n�
9��� ��� 1 �fte�� tn�s�������tg� v����� �ft�:�� o��; ��d 

Earth Resources Bul letin 66, 58 p .  

Biostratigraphic Review: 
Rau, w .  w. , 1981 ,  Pacific Northwest Benthic forami n� feral b�ostratigraphic 
framework , An Overview: Geo 1 ogi ca 1 Society of Amen ca Spec1 a 1 Paper 184, 
p .  67-84. 

Col umn Author: W. W. Rau, State of Washington 

B. DATA SHEETS FOR EACH STRATIGRAPH IC UNIT ON CORRELATION CHART 

1. Reference # 2. Locat ion # 3. CSD Prov ince # _llQ_ 

Stage 

4. Column Name Western Olympic Peninsula 
5 .  Chart # 6 .  Col umn # 14 
7. Name of Strati graph ic Unit Quinault Formation 
8 .  Strat igrap h i c Rank and Status : 

? � � ���� ��������:�: �����sr orm:
om�����M��mber , Bed , ________ _ 

9. Age Neogene Mi ocene-Pl ei s tocene Mess i ni an-Pl ei stocene 
System Series Stage 

� � :  ���� � ��g S ����;;a c 
�b��e 80

th 
=-�"""'"-----B"'e"l o:::-w"'H"'o;:-h -=-an::-:d"O"'u7i n"'a�u l"t'F"=m-=-s .-- 1 0 .  Surface Subsurface or Both Surface and s ubsurface 

1 1 .  Boundi ng Un i t s :  Above Quaternary deposits Be low Hoh rock assembl age 12. L i thol ogy: ��������u·"'nt.----'-'""'-'cc------------- �� � 
�t �:}��

n
���o���;�; � iOCesco:--"�;;';'-c--,;oc===TT.;-;;--

Angu l a r  
_x __ 

_ x __ 

1 5 .  Fos s i l  Data : None 

1 6 . --�N�on�e--�Y�e�ar�s �1/e�t�ho�d�-------------

1 7 .  Ec1Jnor1ic Data : sand and gravel 

1 8 .  Other Data : Loca l ly developed marine and fluvial terraces including some 
reworked g l acial debris sourced by Olympic Mounta in al pine glaci ation. 

19. Ori ginal Reference: Rau, w. W . •  1973, Geology of the Washington Coast between 
Point Grenvi l l e  and the Hoh River, Washington: Washi ngton Division of Geology 
and Earth Resources Bul letin 66 , 58 p .  

20. Most Significant Reference : Same 

2 1 .  Author( s )  of Sheet Preparation : W. W. Rau Additions by J. M. Annentrout 
22. Date Prepared : 8-17-82 9-11-82 
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1 2 .  Li thology: Dominant · tones 60 % 
SubordinJ.ntsandstone & conglomerate 40 % � � :  ��} � � 

n 
�� � 0 � �� ;�� � i OCe s"':U>W._"i+c�h�ec"k'A"'p;;:p r"'op"'r7i a"t"'e 'L"'i n"'e:---

tlone O i s conformab l e Angu l a r  
X 

_x __ 
1 5 .  Fos s i l  Data : "P l iocene" benthic foramini fera { Rau, 1970) ;present correlation of 

Quinault faunas incl udes l ate Miocene to Pleistocene: Rau, W .  W . , 1981, 
Geol ogical Society of America Special Paper 184, p .  67-84 

16. Rad i ometric Data: 
Source: 

--�No=n�e ____ Y�e�ar�s �Me�t�ho�d ______________ _ 

1 7 .  Economic Data : Potential hydrocarbon reservoir 

1 8 .  Other Data : 

1 9 .  Ori qinal Reference : Arnold, Ral ph , 1906, Geologic reconnai ssance of the coast 
of i.he Olympic Peninsul a ,  Washington: Geological Society of America Bul l etin, 
v .  17' p .  451-468. 

20. Most Signi ficant Reference: Rau , W. W . ,  1970, Forami nifera, strati graphy and 
pal eoecology of the Quinault Fonnation , Washington: Washi ngton Division of 
Mines and Geology Bul letin 62. 34 p . ,  3 pl s .  

2 1 .  Author{s ) of Sheet Preparation: W. W .  Rau with additions by J .  M .  Annentrout 
22. Date Prepared : 8-17-82 9-11-82 



1 4 . WESTERN OLYMP I C  P E N I NSULA 

i : ��f���n�:m! Western 01ympi� ·Pe���:���
n # ----- 3 .  CSD Province # BQ_____ 

�: ����\: Stratigraphic Unit _l:loh____rock assem�e
Col

urn
n 

If -1"'4----8. Stratigraphic Rank and Status: - -
(C irc le Arpropr�ate Rank ) Group Fom�ber, Bed , Jt-rock assemblage 
( C i rc l e Approp r1ate Status ) rorma-: � 

9. Age Pal eogene Eocene-Miocene Ypres ian-langhian 

10. 
1 1 .  
1?.  

System Series Stage 
Subsurface or Both Surface and subsurface 
Un i 6��; n:��v� nte��=����

a
�an���o��;��d

l 
�h:��

e 1 ow Unknown 
5 J, 

l 3 .  Thi ckness ( r������d��kftln formation (shal e  melanye ) 2 5  

1 4 .  r,1ajor Unconfomities : - Check Appropriate L i n e  -

Above: 
\1 i th l n :  

tlone D i sconforma b l e  Angu l ar 

Be l ow : unkno� 
1 5 .  Fos s i l Data : Rau ( 1973) indi cates most rocks contain middle Miocene forams but 

some 1 oca 1 ities contain Eocene ( l ate Eocene) faunas . Beds in the Pt. Grenvi 11 e 
volcanics conta i n  U l atisian forami n i fera. 

15.  --�N�o�n•�--Y�e�ac�s �fle�t�ho�d ______________ _ 

1 7 .  Ec0nornic Data : Potential petroleum source and reservo ir rock 

l B .  Othet- Dilta : Contains both coherent sedimentary sequences and melange packages. 
For additional i nformation and an a l ternative i nterpretation o� Hoh �ocks see: 
Tabor, R .  W. , and Cady, W . M. , 1978,  Geologic map of the �lymJ?lC Pen1 �sul a ,  
Washington : U .  S .  Geological Survey Miscell aneous Invest1gat1ons Senes M a p  1-994, 

19. o�\���a_q
0
�e.{e\,�hnc�

e
:x��aver ,  c. E . ,  1937 ,. Tertiary stratigraphy of western 

Washington and northwestern Oregon: University of Washi ngton Publ i cations in 
Geology, v .  4 ,  266 p . , 15 pl s .  

20. Most S i gn if i cant Reference: Rau, W .  W. , 1973, Geology o f  the Washington Coast 
between Point Grenvi l l e and the Hoh River , Washington : Washi ngton Divis ion of 
Geol ogy and Earth Resources Bul l eti n 66 , 58 p. 

1 1 .  
1 1 .  

1 .  
4 .  
5 .  
7 .  
8 .  

9 .  

Preparat ion : W . W .  Rau additions by J .  M. Armentrout 
8-17-82 9-1 1-82 

Bartonian- L �r_�_gh �_an ______ _ 
S e r i e s  Stage 

10. S u b s urfnce or Both ___;:Scllllrr:tfJUac::ee'-"al.!JncQ.d__ssl!JIIhJ.SSJllllro.I.lll"'-o=---c-c--------1 1 .  Un 1 t s ·  Above Oujna11Jt Formation Be l ow _.l1!Un"-'k""no,.wl!.n_�=--
1 2 .  Dor:1ina'lt sands tone and shale � 
1 3 . Th 1 c knes s U1�����d i na n�oc-o�o+c-m-----------,-----
1 4 .  r1ajor Unconforni ties : - check ApproPriate L 1 ne�--

tlone Di sconfomab 1 e Angu l a r  
_X_� 

Unknorm__� 

1 5 .  Fossi l Data : Benthic Foramini fera studied by Rau ( 1973) i ndi cate age of 
Narizian through Rel iz ian: Rau 1983, personal corrrnunication. 

1 6 . Radiometric Data: 
Source : 

_ ___.,No.,oO<Ce _ ___cYears "fle"-'t""ho'-'d'--------

1 7 .  EcrJnomic Data : l ocal source of oil and gas 

18 .  Other Data : Rau incl udes these in h i s Hoh rock assemblage 

19.  Ori g inal Reference: Rau ,  W. W. , 1973, Geology of the Washington Coast between 
Point Grenvi l l e  and the Hoh River: Washington Divis ion of Mines and Geol ogy 
Bul l etin 66 , 58 p .  

2 0 .  Most Significant Reference: R a u ,  w .  w. , 1980 , .washington coastal geol ogy between 
the Hoh and Qui 1 1  ayute Rivers : Washington Divi sion of Mines and Geo 1 ogy 
Bul l etin 72, 57 p .  

2 1 .  Author( s )  o f  Sheet Preparat ion: J .  M. Armentrout 
22 . Date Prepared: 1- 18-63 
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L ��f���n�:m: -
---W-e-st-er�

.
Ol�i

a
:
i
�;ni

#
ns-u�l-a ____ 3. CSD Province #  __Z__!Q____ 

5. Chart # 6. Col umn # 14 
7. Name of Stra t i g r a p h i c  Un i t tectonic melange rocks of HoDOck assemblage 
8. Stratigraphic Rank and Statu s :  

(C irc l e Arpropri ate Rank) Group Fomation �em er 
( C i r c l e Appropriate Statu s )  Formal n oma 

9. Age pal eggene-Neoqene Eocene-Miocene 

Bed , ----------

Ypres i an-Langhi an 
System Series Stage 

10.  Su rface Subsurface or Both Surface and subsurface 
1 1 .  Bound i ng U n i t s :  Above Quinaul t Formation Be low Unknown 
12. Li thology: Domi nilnt m 
13 .  Thi ckness 

(t.1�����d i nJnt -------------,----

1 4 .  r�ajor Unconfomi ties : - Check Appropriate L i ne -
�Jane O i s conformable Angu l ar 

__ x __ 

Un knill'm_____ 
1 5 .  Fos s i l  Data: Interbeds in Point Grenvi l l e  volcanics contain Ulatisian forams ; 

youngest faunas are Rel i z ian : Rau ,  1983 personal corrrnunication 

16.  Radiometric Data : 
Source: 

1 7 .  EconoMic Data : 

_________ Y�e�a c�s �fle�t�ho�d ______________ _ 

1 8 .  Other Dat a :  Melange incl udes volcanics and sedimentary rocks : Rau ( 1973) 
refers these rocks to Hoh rock assemb 1 age: 

19. Ori ginal Reference: Rau , W. W . , 1973, Geology of the Washington Coast between 
Point Grenv i l l e  and the Hoh River; Washington Di vision of Mines and Geology 
Bul l etin 66 , 58 p .  

2 0 .  Most Sign i ficant Reference: Rau ,  W. W. , 1980, Washington Coastal geol ogy between 
the Hoh and Qui l l ayute Rivers : Washington Divi sion of Mines and Geology 
Bul l etin 72, 57 p. 

1 1 .  
1 2 .  

Preparation: J .  M. Amentrout 
1- 18-83 



1 5 . NORTHWEST OLYMP I C  P E N I NSULA 

A. COMPOSITE SECTION LOCATION 

Reference # Location # --------
Longitude __ _.1"24c_0 __ �30,_

' 
__ 

County or Counties ___QQL Clallam County 

State . . . . . . .  ___42_ Washington 

Col ur.m ilar:Je : Northwest Olympic Peninsula 
Ch<�rt ilame: Cenozo ic Stratigraphic Units - Western Oregon and Washi ngton 
Gcnc:ral Location Description : Cenozoic section composi ted from units cropping 
out in the proximity of Cape Flattery and Crescent Lake, C la l lam County, 
northwestern Olympic Peni nsul a ,  Washington. 

Principal References : 

Snavely, P . o . ,  Jr. , Niem, A. R . ,  and Pearl , J. E . ,  1977 , Twin River 
Group (upper Eocene to lower Miocene) - defined �o incl�de Hoke Ri�er, 
Makah and Physt Formations , Clallam County, Wash1 ngton ..!.!!_ Changes 1 n  
Stratigraphic Nomencl ature : U .  S .  Geological Survey Bul letin 
1457-A, p .  A111-A120. 

Brown , R. D . ,  Jr. , Gower, H. D . ,  and Snavely, P .  D . , Jr . , 1960, 
Geo 1 ogy of the Port Ange 1 es-Crescent L�ke area , Cl a 1 1 am. Cou�ty, Washi ngton : U . s. Geo 1 ogi ca 1 Survey 01 1 and Gas Inves t1 gat1 ons 
Map OM-203. 

Biostratigraphy: Updated from Rau, W . W . ,  1964 

Rau, W. w. , 1981 , Pacific Northwest Tertiary ben!hic for�mi niferal 
biostratigraphic framework. , An overview: Geolog1 cal Soc1ety of 
America Special Paper 184, p. 67-84. 

Column Authors : P. D. Snavely, Jr. , U. S. Geological Survey 
D. L. lander, U. S. Geol ogical Survey 

B. DATA SHEETS FOR EACH STRATIGRAPH IC UNIT ON CORRELATION CHART 

1. Reference # 2. Location # 3. CSD Province # .L1.0.....___ 1. Reference # 2. Location # 3. CSD Prov i nee # ..2.!2__ 4 .  Col umn Name Northwest Olympic Peninsula 
5 .  Chart # 6. Column # 15 
7. Name of Strat igraphic Unit undi fferentiated glacial and fluv1al deposHs 
8. Stratigraphic Rank and Statu s :  

? � � ���= ��������:i: �����sr���ma�ma n ,�rm�
ember, Bed , ________ _ 

9. Age Oqaternarv Pleistocene 
System Series Stage 

10. Surface Subsurface or Both ��S=rf"'a"'e'---------.c=c-==--=�----

g:  ��������y�
ni
���in:��v��:ary ( ss cono . sh mst felow ---"o_,_,ld,_er'--"'un"-'i-'ts'---��

% -
-

Subordinant % 
it �� � �;n��� o� �� ��� � i'�e�s :�-"Y/ChL,e00c k,--A"'p"'"p"'ro"'pr"'i7a t'-'e-,L'i""'ne,------

None Di sconformab le Angu l ar 
Above: _x __ With in :  
Below: 

15. Fossil Data: None 

16. Radiometri c Data: _ _illNo�ne�--�Ye�a�rs ���e�t�ho�d�-------------
Source: 

17. Economic Data: 

18. Other Data: Deposits of two, possibly three glaciations of alpine origin 
and f1 uvi a 1 deposits . 

19 .  Ori ginal Reference : Brown , R. D . , Jr. , Gower, H. D . ,  and Snavely, P. 0. , Jr. 
1960, Geol ogy of the Port Angeles-lake Crescent area, C �al l�m County, 
Washington: U . S. Geological Survey Oil and Gas Invest1gat1ons Map OM-203. 

20 . Most Significant Reference: Same 

2 1 .  Author( s) of Sheet Preparation : J. M. Annentrout 
22. Date Prep a red : 11-6-82 
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4. Col umn �lame Northwest Olympic Peninsul a �: ����\� Stratigraphic Unit 6 "  Column # ----"1"-5 -------

8. Stratigraphic Rank and Statu s :  

� � � ���� ��������:�: �����s)ro�rma oma�,��m��mber, Bed , ---------
9. Age Neogene Mi ocene Aquitanian-Burdigal ian 

System Series Stage 

� � :  ��:�� �� g s��� ��;a c:b��e Both _ _,s':'O��f-'::-o'����.,-1 •trl trrt------,Be"l-;;:ow-;-J'.l<--;;--,s h--,t-,F�oc:rmc:-a::ct ;c:-on=-----
12 .  L i thology: Domi nant �-----'i£lli�ille"--c-_�===---- 80 % 

Subordooi n
�
a
�
nt
��

c=o:nq=lo:m
�
er
�
a
�
te
�

an
�
d
�

S
�
l
�
l t=s=to=n=-e 

1
___ 20 % 

1 3 .  Thi ckness (Metric 
-=-0-800 m 

14. Major Unconformities : - Check Appropriate L 1 ne -

Above: 
W ith in :  
Below: 

None Di sconformab 1 e 

__ x_ 
__ x_ 

Angular 
__X_ 

15. Fossil Data: Abundant mol luscan fauna suggests a late early Miocene age 
{ P i l l arian Stage which is upper Vaqueros equivalent) . A few forams suggest 
Saucesian Stage. A marine carnivore, cetacean bones and sharks teeth have 
also been found in the Clal l am Formation : see Addicott ( 1976 } .  

1 6 .  Radiometri�0���: �  None Years �f·le�to"Cho"-'d�-------

1 7 .  Economic Data : 

18. Other Data: Contains much penecontemporaneous defonnation. 

19. Original Reference : Arnol d, Ral ph, 1906, Geological reconnai ssance of the 
coast of the Olympic Peninsul a ,  Washington: Geological Society of America 
Bul l etin, v. 17 , p. 451-468. 

20. Most Sign if icant Reference : Addicott, W. 0. , 1976, Molluscan paleontology of the 
early Miocene Clallam Formation , northwestern Washi ngton : U .  S. Geol ogical 
Survey Professional Paper 976 , 44 p . ,  9 pls . 

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



1 5 .  NORTHWEST OLYMP I C  P E N I NSULA 

1 .  Reference # 2. location # 3. CSD Province # ..2..!.Q_ 
4. Col umn t!ame Northwest Olympic Peninsula 
5 .  Chart # 6. Col ufTln # 15 

� :  ���:t ��r���� � 
i 
���k

h 
��d U�i�t"uso-':"-w'u· nuR.,_,i2!ve"'-r__,G,_r,ou,.p ____________ _ 

( C i rc l e Appropriate Rank) rou Fomation !�ember , Bed , Twin River Group 
( C i rc l e  Appropriate Status Forma Informal 

9. AgePaleoqene-Neogene Eocene- 1ocene Bartonian-Aquitanian 
System Series Stage 

10. Surface Subsurface or Both Surface 
1 1 .  Bound i n g Un its : Above C 1 a 1(11 �am�Fo�rm�a�t�1 o�n �::_==G.8e'l1 D>ow'=J:r y�rie ]F'Qiorrrrm@:a tUiQjonh:;�== 
1 2 .  L ithology: Dominant sandstone and s i l tstone % 

13 .  Thickness ( f������d i �a2��--'!'6�5��0u+;mne_e --------,---- 20 :; 

1 4 .  1·1ajor Unconfomi t i e s :  - Check Appropriate L ine -
�lone Di sconformab 1 e 

X 
__ x_ 

X 

Angu l ar 

15 .  Fos s i l  Data : See Hoko River , Makah and Pysht Formations 

16. Radiometric Data : __ _mNomne�--�Ye�ar�s �ne�t�ho�d __________ __ Source :  

1 7 .  Economic Data : See Makah and Pysht Formations 
18. Other Data : See Hoko River, Makah and Pysht Formations 

19. Ori g i na l Reference: Arnol d, Ralph, and 'Hannibal , Harold , 191 3 ,  The mar!ne Tertiary stratigraphy of the north Pacific coast of American : Proceed1ngs of the American Phi l osophical Society, v. 52 , p. 559-605. 
20. Most S ign if i cant Reference: Brown , R . 0 . ,  Jr. , and Gower , H . 0 . ,  1958, T�in River Formation ( Redefi nition ) ,  northern Olympic Peninsu la , Washington: Amen can Associat1on of Petroleum Geol ogists Bul l eti n ,  v . 42 , no. 10 ,  p. 2492-2512. 

21. Author( s )  of Sheet Preparation : P .  D . Snavely, Jr. , and D . L .  Lander 
2 2 .  Date P repared : 8-17-81 

1. Refere11ce # 2. Location # 3. CSD Province # 710 
4 .  Col umn name Northwest Olympic Peninsula 
� :  �:��\� Strati graph i c  Unit Makah Formation 6 ' Col umn # �1"'"5-------

8. Strat i graph i c  Rank and Status : ( C i rc l e Appropri ate Rank) Grou omat 1o Bed , of Twin River Group 
( C i rc l e  Appropriate Status)  orma 

9. Age pal eogene Eocene-Ol igocene Barionian-Chattian 
10. 
1 1 .  
12 .  

System Series Stage 
S 
������

a c�b��e 8�cch t;:c'F�'C�'::'r:"'�'f��C::n----,Be"l:cow,-,;H-,ok-o-,R"i c-ve""r'F'="o=rm""a t"i-:con=---
Dominant s i l tstone 60 /6 
Subordino.nt sandstone 40 � 1 3 . Thi ckness ( f·1etric ;z25�0�0-�2�80�0�mk;;,;:;:;:;:;;=;::;:;;;==l---1 4 .  l�ajor Unconfomi t i e s :  - Check Appropriate L i ne -

tJone Di sconformab 1 e 
_x __ 

__ X _ 
__ x_ 

Cl.ngu l a r  

1 5 .  Fos s i l  Data :  Forami n i fera indi cate late Eocene to Ol igocene age (l ate Nari zian to Zemorrian) (Rau) . Mol l usks indicate a late Eocene Gal vinian Stage or "Lincoln Stage" (Addicott ) .  
16 . 

1 7 . Economic Data : Potential reservo i r rocks for petroleum. 
18. Other Data : Comprises the middl e member of the Twin River Group. Th� Makah Format�on inc 1 udes si x mappab 1 e units , four turbidite sandstone packets ; an o 1 1 s to stroma 1 un1 t of sha 1 1  ow-water submarine 1 ands 1 ide marine sands tone and pebb 1 e conglomerate ; and a thin water-1 a id tuff bed. There is a 1 oca 1 unconfonni ty between the Makah and Hoko Formations . . 1 9 . Ori g i na l  Reference:Snave ly ,  P. 0 . ,  Jr. , Niem, A. R . , and Pearl , J. E . ,  1977 , _ Tw ln River Group (upper Eocene to l ower Miocene) - defined to i ncl ude the _Hoko R1�er, . Makah, and Pysht Formations, Cla l l am County, Washington, in Chan�es 1n Strat1graph�c nomenclature by the U. S . Geological Survey , 1977 : U. S .Geolog1 cal Survey Bul l et1n 
20. M��

5
t
7-
s�'g�i·ftc1a

1
n\
-A
i"e
2�e.rence: Snavely, P .  D . ,  Jr . ,  Niem, A. R . ,  MacLeod, N . S . ,  Pearl , J . E . ,  and Rau , W .  W . ,  1980, Makah Formation - a deep marginal basin . sedimentary sequence of l ate Eocene and Ol i gocene age in the northwestern Olymp1c Peni nsul a , Washington : U. S . Geological Survey Professional Paper 1162- B ,  28 p. 

2 1 .  Author( s ) of Sheet Preparation : P. D . Snavely and D. l. Lander 
2 2 .  Date Prepared : 8-17-81 
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I .  
4 .  
5. 
7 .  
8 .  

6 . Col umn # 15 

9 .  
Bed , of Twin River Group 
Chatti an-Aqui tanian 

Series Stage 
10. Surface Subsurface or Both Surface 
1 1 .  Bounding Un i t s :  A.�o�v�e �C�J�al�J�am�Fo�rm�a�t1�· otn���B�e�l o�w; -��M�a�ka�h�F�o"-'nn��a'",t31io""njf-=-=-=--= 
12 ' Li thol ogy :  ��������ant cg�glo�erate and sandstone � 1 3 . Th i c kness (netnc  J J 00-1400 m ' ) 1 4 .  r1ajor Unconfomi t i e s :  - Check Appropnate L i ne -

�lone Di sconformab l e 
__ x _ 
___]L_ 
___]L_ 

Angu l a r 

1 5 .  Foss i l  Data : Forams indicate a Zemorrian Stage ass ignment ;  the mol l usks coll ected in the Pysht Formation are assi gned to the Echinophoria � Zone of Durham ( 1944) and the Juanian Stage or late "Blakeley" Stage of Addicott , 1976 , U . S .  Geological Suryey Pr�:>fess ional Paper 976 , 44 p . ,  9 pl s . 16 . Rad1 ometn
�0���� �  

None Years �ne'-"t'"-'ho""d _______ __ 

1 7 .  Economic Data: Contains one four foot thick coal bed. 
18. Other Data : Comprises the upper member of the Twin River Group. Channel deposi ts of pebble and boulder congl omerate occur at the base, which contain blocks of megafossi l s  derived from an ancient Vancouver Isl and shel f . 
1 9 .  Original Reference :  Snavely , P. 0 . ,  Jr . , Niem, A .  R . , and Pearl , J .  E . ,  1977, Twin River Group ( upper Eocene to l ower Miocene) - defined to include the Hoko River, Makah , and Pysht Formations , Cla l l am County , Washington, .!..!!. Changes i n . Stratigraphic Nomencl ature by the U. S. Geological Survey , 1977: U. S .  Geolog1ca l Survey Bul letin 1457-A, p .  All!-A!20. 
20 . Most S ign if i cant Reference: Gower, H . D . ,  1960, Geology of the Pysht quadrangle, Washington: U .  S . Geological Survey Map GQ-129 . 

2 1 .  Author ( s )  of Sheet Preparation: P. 0. Snavely, Jr. , and D. L . Lander 22. Date Prepared: 8-17-81 

1 .  Reference # 2. Locat ion # 3. CSD Provi nce # � 
4. Col umn tlame Northwest Olympjc Peninsula 
5. Chart # 6. Col umn # 15 
7. Name of Stratigrap h i c  Un it Jansen Creek Member 
8. Strati graph i c  Rank and Status : 

( � � rc le Appropr�ate Rank ) Grou Fomation @ember) Bed, of Makah Formation 
( C1 rcle Appropn ate Status )  Forma Informal . 9. Age Pal eogene Ol igocene __ _:_-R,up::ce.c:1 '.:.'"c__ 

_____ 
_ 

System Ser ies Stage 

� � � S 
�����;a c�b��e B���a'"h'F""o 5"=r�cc,:f"'t �C'��=--------,cBe"J7ow.,--.,.M01a k"'a"h Tf o"'rm""a"'t""' o"'n,..----

1 2 .  Dominant sil tstone and sandstone 60 % 
Sub?rdinJnt congl omerate and sandstone 40 % 

i L �: J � �n�� �o� �� ;�� � i �e sec: ----'_"'lc'th�ec"k'A"'p"'p rC::Co"'p r"i a'='tCCe 'L-ei n""e:---
tlone Di sconformab le Angu l a r  

__x___ __x___ _____lL__ 
15 . Foss ; 1 Data : Scattered foss i 1 s in the a 11 octhonous fine- to me�i um-grai ned sandstone incl ude mol l usks, Bryozoans , and Teredo-bored carbonlZed wood fragments . Zemorrian Foraminiferal Stage faunas occur in si ltstone beds (Rau ) . 
16 . Radiometric Data: Source :  

1 7 .  Economic Data : 

18. Other Data : The uppermost member of the Makah Formation .  It is an ol i stostromal uni t composed of large tabular and penecontemporaneously defonned strat� of sha l l ow-water marine congl omerate and fossi l i ferous sandstone encl osed 10 deep-water marine s i l tstone and sandstone. 
19. Ori g inal Reference:Snavely, P . 0. , Jr. , Niem, A. R . , Macleod, N. S . ,  Pearl , J. E . ,  and Rau, w. w. , Makah Formation - a deep marginal bas i n seque�ce of late Eocene and Ol igocene age in the northwestern Olympic Peninsu l a , Wash1ngton : U. S. Geo 1 ogi ca 1 Survey Profession a 1 Paper 1 162-B , 28 p . 
2 0 .  Most S i g n i f i cant Reference: Same 

2 1 .  Autho r ( s )  of Sheet Preparat ion : P. 0. Snavely , Jr. , and D. L . Lander 
22. Date Prepared : 8- 17-81 



1 5 .  NORTHWEST OLYMP I C  PEN I NSULA 

1 .  Reference # 2. Location # 3. CSD Province # _l..!Q_ 
4. Col umn Name Northwest OJ ympi c Penj nsu1 a 
5. Chart # 6. Co I umn # 15 
7. Name of Stratigraphic Unit Thjrd Bpgch Member 
8. Stratigraphic Rank and Status: 

( C ircle Appropr iate Rank) Gr�mation <Memberl Bed , of Makah Formation 
( C i rcle Appropriate Statu s )� Informal 

9. Age Pal eogene Eocene ---'P-'-r-"ia"'bo"'n"-ia"'n'-----------
System Series Stage 

10. Surface Subsurface or Both Surface 
1 1 .  Bounding Uni t s :  Abov��M�a�ka�h�F�or�m�at�i�on����B�e�l o�w�M�a�ka�h�f�o�rm�a�t1!on��= 
1 2 .  Li thology: Dominant turbidite sandstone 80 

Subord inant 20 

U: �: � ��n�� �o ��� ;�� � i ecce scc,--"_-';C,Jlh"'ec"'k'A"'p"'p r"'o"'p r"i a"'tc:e 'L"1 n"'e,_---
None Di sconformab 1 e Angu l ar 

Above: ----"-Wi thi n :  
Below: 

15 .  Foss i1 Data : Refugi an Foraminifera 1 Stage faunas occur in s i l ts tone beds (Rau ) . 

1 6 .  
-
-�No�n�e ___ Y�e�ar�s �r1e�t�ho�d ______________ _ 

1 7 .  Economic Data · 

1 8 .  Other Data : The upper turbidite sandstone member of the Makah Fonilation 

19. Ori ginal Reference: Snavely, P .  D . ,  Jr . ,  Niem ,  A .  R . ,  Macleod, N . S . ,  
Pearl , J .  E . ,  and Rau ,  W .  w . ,  1980, Makah Fonnation - a deep margin�l bas�n 
sequence of 1 ate Eocene and 01 i gocene age i n  the northwestern Olymp1 c Pen1 nsul a ,  
Washington: u .  s .  Geological Survey Profess i onal Paper 1162-B, 2 8  p .  

2 0 .  Most Significant Reference : Same 

2 1 .  Author( s ) of Sheet Preparat ion :  P. D . Snavely, Jr . ,  and D. L. Lander 
22. Date Prepared : 8-17-81 

1 .  Reference # 2 .  Location # 3. CSD Province # __2lQ__ 
4. Co 1 umn Name Northwest 01 vmpi c Peninsula 
�: ���:\� Stratigraphic Unit Carpenters Cree�·Tuft�ern;b:r----'15'----------
8 .  Stratigraphic Rank and Statu s :  

( C i rc l e ApPropriate Rank) Gr�mation<f�lmberl. Bed , of Makah Formation 
( C i rc l e Appropriate Statu s )� Inforrnd 

9 .  Age pal eogene Eocene _ ___cP'-'r-"ia,b,on'-Ci"-'an,____ _____ _ 

System Series Stage 
10. Surface Subsurface

1

�o�r�B�o�th���Su�rtfa�cfe�2��;;
�����

§r=
== 1 1 .  Bounding Uni ts : Above Makah Formation Below Makah Fonnation 

12. Li thology: ��������a nt 
water-laid tuff 100 � 

1 3 .  Thickness (Metric 1 m  
1 4 .  Major Unconfomi ties : - Check Appropriate L i ne -

None Di sconformab 1 e 
X 

--X -

Angu� ar 

15. Foss i l Data: Refugian Foraminiferal Stage faunas occur in s i l tstone beds above 
and below tuff units ( Rau ) .  

16 . Radiometric Data: 
Source: 

17. Economic Data: 

None Years :cr1ee.'tcchoecdc_____ ____ _ 

18. Other Data : The only mappable tuff m�mber in the Makah Formation. A good marker bed 
throughout most of the Makah Format1on . 

1 9 .  Original Reference: Snavely, P. D . , Jr . , Niem, A. R . ,  Macleod, N. S . ,  
Pearl , J .  E . ,  and Rau , W .  W . ,  1980, Makah Formation - a deep margin�l bas�n 
sequence of late Eocene and 01 igocene age in the northwestern Olymp1c Pen1nsula ,  
Washington: U .  S .  Geological Survey Professional Paper 1162-B , 28 p. 

20. Most S ignificant Reference : Same 

21. Authcr( s )  of Sheet Preparation: P .  D. Snavely, Jr . ,  and D .  L .  Lander 
22. Date Prepared: 8-17-81 
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1 .  Reference # 2. Location # 3. CSD Province # 710 
4. Co 1 umn Name Northwest 01 ympi c Peni nsu1 a 
5. Chart # 6. Colu111n # 15 

�: ���:t��r�����
i 
���k

h��d 
U���t·""us="�"'

l a'-"c"'ho"'o-'-'i s'--'-'Pou_i n,_,t,_,M,e"-'mb"'e"-r-_________ _ 

( C � rcle Appropriate Rank) G�mati onCr�
j
mber} Bed, of Makah Fonnation 

( C1 rc l e Appropriate Status)Cl.£!:!!:il) Informa 
9. Age Paleogene __ !:JPr__,_i,.,ab,on"-'i"'an"--------

System Series Stage 
10. Surface Subsurface or Both 

.,.--,--
=--"'su..,_r_,_,fa�c,._e ___ ---;;-o=:--=c-;o-===---1 1 .  Bounding Un its : Above Makah Formation Below Makab Fonnation 

12 . Li thology: Domi nant turbidite sandstone 
Subordinant sil tstone 5 % 

� � :  ��] � �n �� �0��� ;�� � i�e s:cc,----'_"cci'lhc:-ec;f,kLA"'p:;:cp r"'o:::Cp r"'i"'a t"'e'L'i "'ne=--- -
None Di sconformable Angul ar 

Above: 
Wi thi n :  
Below: 

__ x_ --"-----"---
1 5 .  Fos s i l  Data: Refugian Foraminiferal Stage faunas occurs in s i l tstone beds {Rau ) .  

1 6 .  Radiometric Data : --�No�n=e ____ �Ye=ar�s �Me�t�ho�dc_____ ____________ _ 
Source: 

1 7 . Economi c Data: 

18. Other Data : The middle turbidite member of the Makah Formati on . Consists of 
40 or more amal gamated sandstone beds . 

1 9 .  Original Reference: Snavely , P. D . ,  Jr . ,  Niem, A. R . ,  Macleod . N. S . ,  
Pearl . J .  E . ,  and Rau ,  W .  W . , 1980, Makah Fonnation - a deep marginal bas i n  sequence 
of l ate Eocene and Ol i gocene age in the northwestern Olympic Peninsula ,  
Washington: U .  s .  Geological Survey Professional Paper 1162-B, 2 8  p .  

2 0 .  Most Significant Reference: Same 

2 1 .  Author ( s )  of Sheet Preparation : P. D. Snavely, Jr. , and D. l. Lander 
22. Date Prepared :  8-17-81 

1 .  Reference # 2. Location # 3. CSD Province # � 4. Column Name Northwest Ol vmpic Peninsul a 
5. Chart # 6 .  Column # 15 
7 .  Name of Stratigraphic Un it Dtokpah Point Member 
8. Stratigraphic Rank and Status: 

( C i rcle Appropriate Rank )  G(fup Fo
)
mationm

j
mberl Bed , of Makah Fonnation 

( C i rcle Appropriate Statu s )  ormal Informa 
9. Age Pal eogene Eocene _ ___,__Pr._.i_,..ab'-"o"'-m,_.,·a'.:.n ______ _ 

System Ser ies Stage 

� � :  ���� � ��g S � ����;a c�b�:e Both "'Mac.-k"!��"-r�� �":��":a:.t:c:i oc:-n--�B"'e"l o:::-wc-_-i:J,M::-a,Tk..,a'h�.!..lF"'o;Irm;;;Ia,It-'11;-:
. o'*n�;;���� 

12 .  Li thology :  ��������a:cnt:--":'!"===""'-'-""-''---------- �� i � L ��] � � n���o� �� ;�� � i ;;ce ,cc,-=_'-jc"<:h-;;:ec "k'A"'p"'p r"'o"'p r""i "• t"'e'L'i n"'e=--- -
None Di sconformab 1 e Angu l ar 

Above: ----"-W ithi n :  ----"-Below: ----"-
1 5 .  Fos s i l  Data: Refug ian Foramini feral Stage faunas occur in s i l tstone units (Rau) · 

1 6 .  Radiometric Data : --�N�o�ne�--Y�e�ar2s �r1e�t�ho�d ______________ _ 
Source: 

1 7 .  Economic Data: 

18. Other Data : The second lowest member of turbidite sandstone i n  the Makah 
Formation, approximately 165 m above the Baada Point Member 

1 9 .  Original Reference:snavely , P. D . •  J r. ,  Niem, A. R . ,  Macleod ,  N. S . ,  
Pearl , J .  E . , and Rau ,  W .  W . ,  1980, Makah Fonnation � a deep margin�l bas�n 
sequence of late Eocene and Oligocene age in the northwestern Olymp1c Pemnsula ,  
Washington : U .  S .  Geological Survey Professional Paper 1162-B, 2 8  p .  

20. Most Sign if icant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: P. D. Snavely, Jr . ,  and D. L.  Lander 
22. Date Prepared: 8-17-81 



1 5 . NORTHWEST OLYMP I C  P E N I NSULA 

1 .  Reference # 2. Location # 3. CSD Province # 
4. Col umn Name Northwest Olvmnic Peni nsula 
5 ,  Chart # 6. Co 1 Ul"ln # 15 

710 

� : ����t��r�����i ���kh��du� ��t·�uBJ<i/:il!ad�a__!P�ol!i nl.1t..J:M,.,em'"'b"'er!:__ ___________ _ 

( C i rcle Appropr�ate Rank) G cr;;omati on m;:mberl. Bed , of Makah Formation (Circ le Appropnate Status} erma Informa 9. Age Pal eogene Eocene _ _o_P:_:r1_::ab:::oc:cm:_::· a.::.n ______ _ 

System Series Stage 
10. Surface Subsurface or Both Surface 1 1 .  Bounding Uni t s : Above Makah Format1on Below Makah Fonnat1on 12. Li tho l ogy : ��������ant !nn���; sandstone 

ZU � 
1 3 .  Thickness (t�etric - m 14. r1ajor Unconforni t1 es : - Check Appropri ate Line -None Di sconformab 1 e Angular 

__ x_ 
__ x_ 
__ x_ 

1 5 .  Fos s i l Data: Refugian Foramin iferal Stage faunas occur in s i l tstone units (Rau ) . 

1 6 .  Radiometric Data: --�N�orune�--�Ye�ar�s �fle�t�ho�d ______________ _ Source: 

1 7 . Economic Data : 
18. Other Data : The stratigraphical ly lowest member of turbidite sandstone in the Makah Formation. 

19 . Original Reference: Snavely, P. D. , Jr. , · N iem, A. R . , Macleod , N . � · ·  . Pearl , J . E . ,  and Rau, W. W. , 1980, Makah Formation - a deep marg1n�l bas1n sequence of 1 ate Eocene and 01 i gocene age i n the northwestern Olympl c Peni nsul a ,  Washington : U. S. Geological Survey Professional Paper 1 162-B , 28 p . 
20. Most Signif icant Reference: Same 

2 1 .  Author ( s ) of Sheet Prepardtion : P .  D . Snavely, Jr . ,  and D. L .  lander 
22. Date Prepared: 8-17-81 

1 .  Reference # ? . Location � 3. CSD Province # BQ__ 4 . Col umn �lame Northwest 01 ympi c Peni nsula 
5 .  Chart # 6. Colurm # 
�: ����t��r����� i �;�kh��du���tCC'us:C::--'.)'TI.--'-"'"""�-------------

1� ; ��� : ;�������!{: �����s�ro�nlld�matio r�ember, Bed, 
----------

9. Age Paleogene Eocene ___ .,.Baocr.'o'to"-'n-"i a,..n ______ _ 

10 .  
1 1 .  
11 .  

System Series Stage 
Both Surface Hoko River Formation Dominant sandstone Subord i nunt conglomerate 

8e l ow -'Accld,w"'el,_,l_,Fc;;o"'rm,a.!;,tl\".o'\-�--
30 % 

� � :  �: J � �n �� �0 ��� ;� i � i' 7ec-"c-"-�:..!1�2�,&�',-!c �!!.,-,Ap�p�roc:pccr i7a "'tec-L"'i"'nec-_ -_--tlone Oisconformable 
__ x _ 
__ x _ 
__ x_ 

Angular 

1 5 . Foss i l Data Sparse foss i l s  in the lyre Fonnati on . A few incomple�e . pel ecypods . Microfossi l s  indi cate middl e to early late Eocene age; Lower Nanz1an at the base of the formation ( Rau) . 
16 . Radiometric Data : Source: 

17. Economic Data : 

.�Nwo�n•�--�Ye�a�rs �t1e�t�ho�d�-------------

18. Other Data : Congl omerate clasts are derived from Vancouver Is 1 and .  

1 9 .  Ori ginal Reference: Weaver, C .  E . ,  1937 , Tertiary stratigraphy o f western Washington and northwestern Oregon: Univers i ty of Washington Pub 1 i cations in Geology, v. 4, 266 p. 
20. Most Significant Reference: Brown , R. 0 . ,  Jr. , Snave�y. P . . D. , Jr. , an? Gower, H . D . ,  1956, Lyre Formation ( redefin ition ) ,  Nor�hern Olymp 1c Pen1nsul a ,  Wash1ngton: American Association of Petroleum Geolog1 sts , v . 40 , no. 1. 
21. Author( s } of Sheet Preparation: P. D. Snavely , Jr. , and D . l. Lander 
22. Date Prepared: 8-17-81 
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l .  
4 .  5 .  
7 .  8 .  
9 .  
10. 1 1 .  
1 1 .  

1 3 .  
1 4 .  

Reference # 2. Location # 3. CSD Province # 710 Co 1 umn �lame Northwest OJ ympj c penj nsu1 a Chart # 6. Col umn # 15 Name �f Str�tigraphic Unit Hoko River Formation Strat1graph1c Rank and Status : ( C i rcle Appropriate Rank} Grou omat10 r�ember, Bed , of Twin River Group ( C i rc l e Appropriate Status) erma Informal Age Paleogene ___ .,Baccr,to,_n'-"ia,_n ______ _ System Series Stage Surface Subsurface or Both Surface Boundi ng un; ts : A:�otv�·��Mrak�a�h �f�ormra�t�, o�n����se�l �ow;����L���F��3ti
.
�f==== Li thology: Domi nant s i l tstone yre orm\6°n% Subord inJnt sandstone 40 % Thickness (t�etric 1600-2300 m r-1ajor Unconfomi ties : - Check Appropri ate Line -tlone Oi sconformab 1 e 

X 
__x _ 
__x _ 

Angu lar 

1 5 . Foss i l Data: Concretions contain foss i l crab , gastropods and foss i l wood. Forams and mo l l usks indi cate a l ate Eocene age ( l ate Narizian ) .  
16 . Radiometric Data: -�Nomn•�---Y�e�ar2s �ne�t�ho�d ______________ _ Source : 

1 7 .  Econom ic Data: 
18. Other Data : Compri ses the 1 ower member of the Twin River Group 

1 9 . Ori g i nal Reference: Snavely ,  P. D . ,  Jr. , Niem , A. R . ,  and Pearl , J. E . ,  1977, Twin River Group (upper Eocene to l ower Miocene) - defined to incl ude the Hoko River, Makah and Pysht Fonnations , Cla l lam County, Washington, .l.!l Changes in . Stratigraphi c nomenclature by the U. S. Geological Survey, 1977 : U. S. Geolog1cal 
20. M���v�g���\�\�nt ��s;e-�'n!e": A1�!�:120. 

21 . Author( s ) of Sheet Preparat ion: P . D . Snavely ,  Jr. , and D . L . Lander 22. Date Prepared: 8-17-81 

l. 
4. 
5. 
7. 
B. 

9. 
10. 1 1 .  
1 1 .  

System Stage 
subs u rf a c�b��e Bo ��r-:-e "F-ormc:"s"'! a"��f� oa�,_.,e ____ B"'e"l o=-wc--...:"C:f'r.:ce""s:Sc"'e"'n.ft�F-="'o:.:,rm":::O:,•t""lr:o";;_nc-_-_-_-_-Dorlinant s i l tstone % Subord inant sandstone 30 % i � :  ��J � �n �� �o � ��;�� � i'7e-s ,-_-"'0;;.cC�"'�0><;c �'-'�::'p�p�ro�p r"'i7a t�e'L'i7n e�-� �lone Oi sconformab 1 e Angular 

1 5 .  Foss i l Data: Forams indicate a middle Eocene age ( l ower Nari zian) {Rau ) .  

1 6 .  Radiometric Data: Source: --�N�on�•----�Ye�a�rs �11�et�h�od�-------------

1 7 . Economic Data: Potential source beds for petrol eum 
18. Other Data :Interbedded contact with overlying Lyre sands . Contains a basal t mudflow breccia un 1t i n  the medial part which is derived from the north. 

19. Orig inal Reference: Brown, R. D . ,  Jr. , Gower , H. D . ,  and Snavely ,  P . D . ,  J�. , 1960, Geo 1 ogy of the Port Ange 1 es-Lake Crescent a rea , Cl a 1 1 am County, Wash1 ngton: U. S. Geological Survey Oi l and Gas Investigation Map OM-203. 
20. Most Sign if icant Reference: Same 

2 1 .  Author( s ) of Sheet Preparation: P. D. Snavely ,  Jr . ,  and D. l. lander 22. Date Prepared: 8-17-81 



1 5 . NORTHWEST OLYMP I C  P E N I NSULA 

1. Reference # 2 .  Location # 3. CSD Province # 710 
4. Col umn Name Northwest Ol vmpic Peninsul a 
5. Chart # 6. Co I umn # 15 
7. Name of Stratigraphic Unit Crescent Fonnation 
8. Stratigraphic Rank and Status: 

� � � ���: ��������:�� �����srForma
om�����m��mber,

 Bed, --
-------

9. Age Pa 1 eogene Eocene Thaneti an-Ypres ian 
System Series Stage 

10. Surface Subsurface or Both Surface 

D: �����{ ��Y�
ni
6��in:��

vepilf�:'b!�a����81b�eccla 
Below -----9�0�--

Subordinant marine tuffaceous sands and s i l t 10 % 

i� :  ��}��
n
���o;����;�;�"�leEf i���o�riate L i ne -

I 
None Di sconformable Angu lar 

Above: x 
W ith in :  ___x_____ 

--� ---

15 . Fossil Data: For���
o
�� �����g�ds 1ndicate Penut1an to Olat1 s 1an age (Rau ) .  Middle 

Eocene age fauna , equi va 1 ent to the Capay and Domengine Stages in Ca 1 iforni a. Some may 
be as young as Tejon and Meganos (Durham) .  Middle to possibly early Eocene 
cocco l i th flora indicate abyssal deposi tional environment (Bukry) for the l ower 
part of the sequence, suggesting these are oceanic basalts . 

16 . Radiometri
�0���:� 

None Years "'t·1e'-"t"-'ho::=d _______ � 

1 7 .  Economic Data : Manganese and road rock 

18. Other Data: The age and l i thol ogy correlates w i th the Metchosin Volcanics of 
Vancouver Isl and and the Si letz River Volcanics of Oregon. Base of formation 
cut out by thrust faul ts . 

19. Original Reference: Arnold , Ralph . 1906, Geological reconnaissance of the coast 
of the Olymp ic Peninsul a , Wa<>hington: Geological Soci ety of America Bul leti n ,  
v .  17 , p .  451-468. 

20. Most Significant Reference: Brown , R. D . ,  Jr . ,  Gower , H. D . ,  and Snavely, P .  D . ,  Jr . 
1960, Geology of the Port Angeles-lake Crescent Area , Clal l am County , 
Washington: U. S. Geological Survey Oil ·and Gas Investigation Map OM-203 

2 1 .  Author( s )  of Sheet Preparation: P. D. Snavely , Jr. , and D .  l. lander 
22. Oa te Prepared: 8-17-81 

- 7 0-



1 6 . NORTHEAST OLYMP I C  P E N I NSULA 

A. COMPOSITE SECTION LOCATION 

Reference # -------- Location # ---------
Lati tude __ __:4c::Bc_0 __ __:c___::_ Longitude __ _,1,22c._0 __ �so"...' _!c_ 

County or Counties ..ll.J..L._ J fferson 
State . . .  Washin ton 

Col unn flar:�e : Northeast Olympic Peninsula 

Chart flame: Cenozoic Stratigraphic Un its - Western Oregon and Washington 

Gcncr.1l l_ocat l on Descript 1on :  Cenozoic section compos i ted from units cropping 
out a 1 ong the shore 1 i ne of Discovery Bay, Marrows tone and Indian I s  1 ands , and 
between Port Ludlow and Port Townsend, northeastern Olympic Peni nsu l a ,  Jefferson 
County, Washington. 

Pri nci pa 1 Reference : 

Annentrout, J. M . ,  and Berta , A . ,  1977, Eocene-01 i gocene Foramini feral 
sequence, northeastern Olymp ic Peninsul a ,  Washington: Cushman Foundation 
Journal for Foramin iferal Research , v .  7, no. 3 ,  p .  216-233. 

Co 1 umn Authors : J .  M. Annen trout, Mobi 1 Oi 1 Corporation 
V. s. Mal lory, Univers ity of Washi ngton 
D. J. Easterbrook, Western Washi ngton Universi ty 

B. DATA SHEETS FOR EACH STRATIGRAPH IC UNIT ON CORRELATION CHART 

1: ��� ���n ��m! ==i:illr.i.b.eill:_ill1 .�L
h
o
;::
ca
�
t
�
i o
�
n lS!'!!l-�:::;--;::-:-::;;::-;::--:--=,;3"."_. _.:;C;::S O:__Pr::_

o:_v i_:nc=e�#��ll�O= 
S. Chart # 

Northeast Olympic Peni nsul a 
6, Col umn # --'1"'-6-------

�: ���:t��r�����;���kh��du� i;t�-.llLriuf"--------------� � � ���� ����������� 
�����s�

�
��

mber, Bed, --------� 

9. Age Quaternary Pleistocene 
System Series Stage 

10. Surf u ce Subsurface or Both �-?'-Su"-'r-"f a<"c,_e _oarundL>.l"W.'hSSJ."lLrfuaifJce"-=--�---,--��,----
1 1 .  Bounding Units : Above all uvium Below Ol vmpja sediments 
12. Li thology: Dominant l acial drift 9B X 

Subordinant l ake s i lts 2 % 1 3 .  Th i c kness · ( f·1etri c 
1 4 .  r-1ajor Unconfort� it ies : - Check Appropn ate L 1 ne -

tlone Di sconformab 1 e Angul ar 
X 

_x __ 
_x __ 

1 5 .  Fos s i l  Data : Marine shel l s  i n  Bel l i ngham glaciomarine drift member .  Wood occurs 
in both s i l t  and clay units and ti l l  units . 

16. Radiometric Data : 
Source: 

10 ,000-
-""18.,0"'0"-0 ----'-'Ye"'-a r�s "'ne'-'t"'ho!"d __ R�a"'d"'i o�ca"-'r�bo""n'--------

1 7 .  Economic Data: Sand and gravel 

1 8 .  Other Data: Fraser Drift incl udes : 1) Sumas Stade (youngest) 
2) Everson Inters tade 
3) Vashon Stade 
4) Evans Creek Stade (oldest) 

1 9 .  Original Reference: Arnstrong, J. E . ,  Crandel l ,  D .  R . ,  Easterbrook, D. J . ,  
Noble ,  J .  , 1965, Late Pleistocene strati graphy and chrono 1 ogy i n  southwestern 
British Co 1 umbi a and northwestern Washington: Geologica 1 Society of America 
Bul l eti n ,  v . 76, p. 321-330. 

20. Most Signifi cant Reference: Easterbrook, D .  J . ,  1969, P le istocene chronology of 
the Puget Lowland and San Juan Is 1 ands, Washington: Geo 1 ogi ca 1 Society of 
America Bul letin, v. 80 , p. 2273-22B6 .  

2 1 .  Author ( s )  o f  Sheet Preparation: D .  J .  Easterbrook with addit ions by J .  M. Armentrout 
22. Date Prepared : 2-21-83 2-28-83 

- 7 1 -

1 .  Reference # 2. Location # 3. CSD Province # __llQ__ � : �����
n 
/

arne Northeast Olympic Penjnsql a 
6. Column # 16 

7. Name of Stratigraphic Unit �"'---------

8 .  Stratigraphic Rank and Stat'"usc:-,---""!!!!IL"'--'=l'.!'-"!=----------( Circl e Appropriate Rank) Group mat1o �ember, Bed, Wisconsin 
(C ircle Appropri ate Status) Formal nformal �===----� 

9 .  Age Quaternary Pleistocene 
System Series Stage 

i � :  ���� � ��g S � ���;;a c:b��e Both "Fr;c;;';":��:,;;"'ace;:�-,;C-r���ft -"'"'uh»'Ul!lr:Lf"-'a c.,_e'-Be"l "'ow:---;;:---c-:=-;---:-=---
12 .  Li thology: Dominal

�nt���51�. l�t���======

=r=
P
=
ns

=
s
=

es

=
sion dri)� % 

Subordi nJnt peat and sand 25 % 1 3 .  Thickness (1·1etric 
1 4 .  1'1ajor Unconfomi ties: - Check Appropriate l i ne -

None D i sconformab 1 e Angu l a r  
Above: 
W i th i n : 

__ x_ 
Below : __x_ 

1 5 .  Fossi l Data: Wood and she l l s  

1 6 .  Radiometric Data: 
18 ,000-
28 , 000 Years ,_neS!to!o:ho"-'d'------'------R=a:::di:::oc:::a::_rb:::o:::.n __ 

Source: 

1 7 .  Economic Data: 

18. Other Data : Non-gl acial deposits 

19. Ori ginal Reference: An11strong , J. E . ,  Crandel l ,  D. R . ,  Easterbrook ,  D. J . ,  and 
Nob 1 e ,  J .  , 1965, Late Pleistocene stratigraphy and ch�no 1 ogy . in southwes�ern British Col umbia and northwestern Washington: Geolog1cal Soc1ety of Amenca 
Bul letin, v. 76, p. 321-330. 

20. Most Significant Reference : Easterbrook, D . J . ,  1969, Plei stocene chronology of 
the Puget Lowland and San Juan Isl ands , Washington: Geol ogical Society of 
America Bul l etin , v. 80, p. 2273-2286 . 

2 1 .  Author(s ) of Sheet Preparation: D. J. Easterbrook 
2 2 .  Date Prepared: 2-21-83 



1 6 .  NORTH EAST OLYMP I C  P E N I NSULA 

1 .  
4 . 
5 .  
7 .  
8 .  

2 .  Location # 3. CSD Province # _l!Q__ 
Col urnn # _.,16c._ _____ _ 

Series Stage 
10. Surface Subsurface or Both =cc-"S"'-urc,;f:=ac=e-.."'an"'-d-'s""ub.,..,s"'-urc..cfii'ac�e=-o-:--::---o--""77"----i 1 � ������ ��Y �ni 6��; n:��ve ��'ff'ti a sediments Bel ow Whj dhey Fon11atj �� % 

Subordi nant ---r--% 13. Thi ckness (Metri c 3-60 m ---
14. Major Unconforr:1ities : - Check Appropriate Line -

None D isconformable Angu l ar  
Above: 
Wi thi n :  
Below: 

__ X _ 
X 
X 

1 5 .  Foss i l  Data: Shel l s  and wood in gl aciomarine drift 

35 ,000-
1 6 .  Radiometri

�0���! �  -'8>lLO.u.Ow0DL.... __ Y'-"e""arc.es t1ethod Radiocarbon and Amino Acid 

17 . Economic Data: 

18. Other Data : Type loca l i ty i s  at Possession Point, Whidbey Isl and, Washington 

19. Ori ginal Reference: Easterbrook , D. J . ,  Crandel l ,  D .  R . ,  and Leopold, E. B . ,  
1967, Pre-Olympia stratigraphy and chronology i n  the central Puget Lowland, 
Washington: Geological Society of America Bul letin ,  v. 78, p ,  13-20. 

20 . Most Signi fi cant Reference: Easterbrook, D .  J . ,  1969, Plei stocene chronol ogy of the 
Puget Lowland and San Juan Is 1 ands , Washington: Geo 1 ogi ca 1 Society of America 
Bul leti n ,  v. 80, p. 2273-2286 . 

2 1 .  Author( s ) of Sheet Preparation : D. J, Easterbrook 
22 .  Date Prepared : 2-21-83 

1 .  Reference # 2. Location # 3. CSD Prov ince # 710 
4. Col umn t!ame Northeast Olvrnpjc Penjnsu]a 
5. Chart # 6. Co 1 umn # 16 
�: ����t��r�����;���k

h
��dU��;t-:;us:c::.lilllJ�_!UJI!.I.J!.!:l.!..!c ___________ _ 

?� ����: :�������:�: �����s�ro�rma
omatio f�ember, Bed, ---------

9. Age Quaternary Pleistocene 
Systel'il Series Stage 

� � : ����� ��g 
S
-�� ��;�a 

c
�b�: e B

o �� i�db_e_y �f"'����:���� o=:""n"'d -"s-'"ub'-'s'"ur-';fB'!'a�;ofo�w--,u"'n"'d i"'ff"'e"'re=n'"t 1'-a�te�art�e"'rr"'a"ce,--
1 2 .  Li thology: Domi nant gl acial drift 95 % depos1 ts 

Subordinunt s i l t  � 13 . Thi ckness ( f�etric ---
14 . Major Unconfomities : - Check Appropriate Line -

None D isconformab l e  Angu l ar 
__ x _ 
__ x_ 
__ x _  

1 5 .  Foss i l  Data : Wood and shel l s  

1 6 .  Radiometric Data: ��� ·���- Years /lethod Amino Acid 
Source: 

17. Economic Data : 

18. Other Data: Section of both Double Bluff Dri ft and Whidbey Fonnation crops out at sea c l i ffs 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 o f  Whidbey Island, Washington. 

19. Original Reference: Easterbrook, D. J . ,  Crandel l ,  D. R . ,  and Leopold, E . B . !  1967, 
Pre-Olympia stratigraphy and chrono 1 ogy in the centra 1 Puget Lowland. Wash1 ngton: 
Geological Soci ety of America Bu l l etin, v .  78, p. 13-20. 

20. Most Sign if icant Reference: Easterbrook ,  D .  J . ,  196g , P�ei stoce�e chronolo� of the 
Puget Lowl and and San Juan Isl ands ,Washington: Geolog1cal Soc1ety of Amer1ca 
Bul letin, v .  30, p. 2273-2286. 

21. Author( s )  of Sheet Preparation: D. J. Easterbrook with additions by J. M .  Annentrout 
22. Oate Prepared: 2-21-83 2-28-83 
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3 .  CSD Prov i nee # 710 I .  
4 .  
5 .  
7 .  
8 .  

2 .  Location # 
Northeast 01ympic Peninsula 6• Column I __,16._ _____ _ 

9 .  
Series Stage 

i� : �������g s������ac�

�

�b����e 
8�ga�t:�,-·�·�,-:-,�. 0�0�5�0�'�r�f�.f�i'-e{�

a
""
n
�
d��s�u;b:;es�u;r"'��:�f"'�

�
w;�o-:::o

�
u�b"l

�
e�B�\�ut�t�b3r�,t�tf-:::_-:::_-:::._-12. Lithol ogy: Dominant sand Subordinant s i l t  � 13 . Thickness (Metric 

14. Major Unconfomi ties :  - Check Appropnate L 1 ne -
None Di sconformabl e Angu lar 

Above: ---"--With in :  --"---Below: ---"--
1 5 .  Foss i l  Data: Mammuthus cf. M. (Parelephas ) col umbi skeletal fragments including cheek teeth , fourth premo 1 ar-:- Hyoid bone, first cervi ca 1 vertebra , and fragment 

of ulna. Wood also occurs in s i l ts .  
16. Radiometric Data : � 100,000 Years r,1ethod Amino Acid 

Source: 

1 7 .  Economic Data : 

18. Other Data: Section of both Whidbey Formation and Double Bl uff Drift is we11 
exposed in sea c 1 i ffs 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 Whi dbey Island. 

19 . Original Reference: Easterbrook, D. J . ,  Crandel l ,  D. R., and Leopol d, E . B : ,  1967. 
Pre-Olympia strati graphy and chronology in  the central Puget Lowland, Wash1ngton: 
Geol ogical Society of America Bul l eti n ,  v. 78, p. 13-20. 

20. Most Sign ifi cant Reference: Easterbrook, D. J . ,  1969, Plei stocene chronology of 
the Puget Lowland and San Juan Is 1 ands , Washington: Geo 1 ogi ca 1 Society of 
America Bul l eti n ,  v. 80, p. 2273-2286. 

21. Author( s )  of Sheet Preparation: D. J. Easterbrook with addi ti ons by J .  M. Annentrout 
22. Date Prepared: 2-21-83 2-28-83 

1 .  Reference # 2. Location # 3 .  CSD Province # 710 
4. Col umn Name Northeast Olvmpic Peninsula 
�: ����\� Stratigraphic Un 1 t undifferentiated te��ac�

o
��;�s�tc:-s-'1""6-------8. Stratigraphic Rank and Status: 

i�� ��i: ��������:i: �����sr���mal m
at1 o r�ember, Bed, ---------

9. Age Quaternary Pleistocene 
System Series Stage 

� � : ���� � ��g S ������a c�
�
!b:�:�e

1

Bo
�D��

h
u�b"l�e 5�������[�efD�r"'1�·e&f�t• �-�-�

-

�-�-=-�B"'e�l 
�
o::.:w;M�argr

�
o"'w�s

�
t+-o�n

�
e�
�
"<l$
�
fi"a�i 

�
e� [
-
f-_-_-_-_-1 2 .  Li thol ogy: Dominant sands Subordinant gravels � 

13 .  Thickness (Metric 0-40 m 14. l�ajor Unconformit ies :  - Check Appropriate L i ne -
None Di sconformab le Angu lar 

Above: _x __ With in :  
Below: 

15. Fossi l  Data: None 

16. Radiometric Data : --�N�on�e�--�Ye�a�rs �/l�et�h".'od�-------------Source: 

1 7 .  Economic Data: sand and gravel 

18. Other Data: Various units sourced by alpine glaciation , marine terrace 
deve 1 opment and river and stream terrace bui lding . 

19. Ori ginal Reference: 

20. Most Significant Reference: Brown , R .  D . ,  Jr. , Gower, H. D . ,  and Snavely, P. D. , Jr. 
1960, Geol ogy of the Port Angeles-Lake Crescent Area , Clal lam County , Washington: 
U .  S. Geological Survey Oil and Gas Inv. Map. �-203 

2 1 .  Author(s) of Sheet Preparation: J. M. Annentrout 
22. Date Prepared: 8-12-82 



1 6 .  NORTH EAST OLYMP I C  P E N I NSULA 

� : ��i���n�:m: ---cNc-o�rt�he--ca--cost 2o.lvrn���a��0n�n�u"la;:----
3 ' CSD Province # ___l1Q_ 

5. Chart # 6. Col umn # 16 7. Name of Stratigraph ic Un it 
8 .  Strati graph i c  Rank and Status-: 

� � � ��� � ����������: ����� 5}
ro�rma

omatio !�ember , Bed , ________ _ 

9. Age Pal eogene __ _,_Eo"-'c"'en"'e____ Priabonian 
Sys tern Seri es Stage 

10. Surface Subsurface or Both Surface 
1 1 .  Bounding Units : Abov;;Do�u�b l�e�B�l�uf�f�D�r�i f�t����Be;l �ow�Q�u,�· m�pe�r�S�a�nd�s�to�neir=== 12 .  Li thology: Dominant 80 % Subord i nunt sandstone 20 % i � :  �:���n���o���;�� �i e s :  - C-heck Appropriate L i ne -

None O i s conformabl e Angu lar 
_ x __ 

15 .  Foss i l  Data: Foraminifera = Refugian Stage; Mol l usca "' Molo)o}
horus 

stephensoni Zone =Gal vinian Stage: Armentrout and Berta (19 I 

1 6 .  Radiometric Data : --�N�on�e ____ Y�e�ar�s �Me�t�ho�d ______________ _ 
Source: 

1 7 .  EconoMic Data: None 

18. Other Data : Probably depos i ted as uppermost s 1 ope-outer she 1 f sequence: 
confonnable upon and gradational with the Quimper Sandstone . 

19. Original Reference: Durham , J. W . ,  1944 , _ Megafos s i l  zon�s o� the _ Oli gocen: of northwestern Washi ngton : Un ivers i ty of Cal i fornia , Publ 1 eat1 0ns 1n Geolog1cal 
Sciences , v .  27, no. 5, p .  181-212 

20. Most S ign if icant Reference : Annentrout , John M . ,  and _Berta , Af!na l i s a ,  1977, 
Eocene-Ol i gocene Foraminiferal Sequence from the Qu1mper Pemnsu la ,  Northeast 
Olympic Peninsu la , Washington: Journal of Forami n ifera� Research, v. 7 ,  no. 3 ,  
p .  215-233, 1 plate. 

21 . Author( s )  of Sheet Preparation : J. M .  Armentrout 
22. Date Prepared: 8-12-82 

1 .  Reference # 2. location # 3. CSD Province # __Z_!Q_____ 
4 .  Col umn Name Northeast Olympic Peninsula 
5 .  Chart #. 6. Col umn # 16 
7. Name of Stratigraph i c  Unit 
8 .  Stratigraphic Rank and Statu s :  

� �� ��i: �������� :�: �����s r
o�-rm .�a a"'m="�"";,-:��,_�rn��

mber , Bed , ---------
9. Age Pal eogene Eocene Lutetian-Bartoni an 

System Series Stage 

i � : ���� � ��g S � �����a c�b��e 80o��; m-o-er--,cs�"'�'-c�:C"����'--e---�Be"lccow�C r"'eocs c'""e"'n t""f o"'rm'"a'"'"t'-'1 o'"n ---
12 . Li thology: ��������a""nt.-'c"i""�n"-\�Jd!��!!"�""'�!'-'t"-e__________ 10 ;  i � : �:� � �n �� �o � �� ��; � i ""e s""':-'.d-

-
�chh�ec"':

m
k_A�Co;p::Cp r;o;;o:;cp r""'i"C"a t"'e'L'i:Cne:;---

tlone Di sconformab 1 e Angu lar 
__ X _  
__ X _  

1 5 .  Fos s i l  Data: Mol l usca = Aci l a  decisa assi gned t o  "Tejon" Stage; Foraminifera 
of Townsend Shale Member---asslgned to Narizian Stage: Annentrout and 
Berta ( 1977) 

16. Radiometric Data: 
Source: 

_ _cNocon.:ooe __ -'-'Ye"'-ar'-"s �11e'-'t'-"ho"'a _______ _ 

1 7 .  Economic Data : None 

18. Other Data · Probab 1 e source of c 1 as ts is Vancouver Is 1 ard to the north: probably 
depos i ted �s part of subsea fan: see Ans fie 1 d ,  V. J. , 1972 , The stratigraphy and 
sedimentology of the Lyre Formation , Northwest Olymp ic Peninsu l a ;  unpubl i shed 
PhD thesi s ,  Univers i ty of Washington , 131 p .  

1 9 .  Original Reference: Weaver, C .  E . ,  1937, Tertiary s trat� graphy of �est:rn . 
Washington and northwestern Oregon: Univers i ty of Wash1 ngton Pub l1 ca t1 ons 1 n 
Geological Sciences, v. 4, no .  1 ,  266 p .  

20 .  Most Sign ificant Reference : Armentrout, John M . ,  and_ Berta, A�nal i s a ,  1977 • 
Eocene-Ol igocene Foraminiferal Sequence from the Qu1mper Pen1nsula, Northeast 
Olympic Peni nsul a, Washington: Journal of Foraminiferal Research, v .  7. no. 3, 
p. 215-233 , 1 plate. 

21. Author( s ) of Sheet ?reparat ion :  J. M .  Armentrout 
22. Date Prepared: 8-12-82 
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System Seri es Stage 

� � :  ���� � ��g S � �����a c�b�� e 80�� r-r-ow"""�l!.!��-'-�!"-'
c
"i'�h�a'l ec----.....,-;Be"l""'"'ow""'Ly"'ro-e ""fm�.-o"'r�s s'-."S"'"co'"'w"B'"'a"y -

1?. . Li thology: ��������u�ntc-"s-"1��!"�"-'��"'�"'�:'-------------- 10 � 1 3 .  Thi ckness (f1etric 80-300 m , 
1 4 .  r-1ajor Unconfomit i e s :  - Check Appropriate L ine -

tlone 11i sconformab 1 e 
__ x _ 
__x_ 

Angul ar 

__X_ 

1 6 .  Radiometric Data: ___N�o�ne'----__ Y�e�ar�s �11e'-'t'-"ho"'d ______________ _ 
Source: 

1 7 .  Economic Data: None 

18. Other Data: Depos; ted ; n upper fan sys tern - stacked channe 1 sands . 

1 9 .  Original Reference: Durham, J. W . , 1944, Megafossil zones of the Ol i gocene of 
northwestern Washington: Univers i ty of Cal i fornia Publ ications in Geological 
Sciences, v .  27, no. 5, p. 181-212 

20. Most S ign if icant Reference: Armentrout, John M . , and Berta , Anna l i s a ,  1977, 
Eocene-Ol igocene Forami ni feral Sequence from the Quimper Peninsul a ,  Northeast 
Olympi c  Peni ns ul a, Washington : Journa 1 of Forami ni fera 1 Research , v. 7, no. 3, 
p. 215-233 , 1 pl ate. 

2 1 .  Author( s ) of Sheet Preparation: J. M. A�ntrout 
22. Date Prepared: 8-12-82 

1. Reference ? .  Location :1 3. CSD Province II 710 
4. Co 1 umn tlame Northeast 01 ympi c Peninsula 
5 .  Chart # 6 .  Col umn # 16 
7. Name of Stratigraph i c  Un i t Townsend Shale Member of Lyre Formation 
8. Stratigraphic Rank and Status :  

(Ci rcle Appropr�ate Rank) G
(F

up F
j}�

ationCI1Tnber) Bed , ________ _ 
( C i rc l e  flppropnate Statu s )  orma I nforMa . . 9. Age Pal eogene Eocene Lutetlan-Bartoman 

Sys tern Seri es Stage 

i � :  �� :� � ��g S � �����a c�b��e B��hi m"'p""er�����d'i'
f
:":'���n""e-----,;Be"l ;;;:ow;-c.cWi"'t"'h i"'n'L"Vyrr<eC""fl'"io""rmma:t't ,rcomn --

12 .  Li tho 1 ogy: ��������uns� ltstC�:�:!��e 
sandstone �� � 1 3 .  Thi ckness (r-1e tri c 30 m 

14 . r-1ajor Unconfomi t i e s :  - Check Appropriate Li ne -
None D i s conformab le 

__x _ 

Angu lar 
__ x _ 

1 5 .  Fos si l Oata:Foraminifera of Narizian Stage; Mol l usca of "Tejon" Stage: 
Annentrout and Berta ( 1977 ) .  

1 6 .  Radiometric Data : 
Source: 

--�No�n�e ____ Y�e�ar�s �Me�t�ho�d ______________ _ 

1 7 .  Economic Data: None 

18. Other Data:Qri ginally defined as formation - incl uded as member of Lyre Forma�ion 
by A l l i son, R. c. , 1959, Geology and Eocene m�gafau�a1 p�l eontology _ of the Qu1mper 
Peninsula Area, Washington : unpub. M . S .  thes 1 s ,  Un1Vers1ty of Wash1ngton, 
121 p .  

1 9 .  Ori ginal Reference: Durham, J .  W. , 1944, Megafossil zones o f  the O l i gocene of 
northwestern Washington : Univers i ty of Cal i fornia Pub l i cations in Geological 
Sciences, v . 27, no. 5, p .  181-212. 

20. Most S ign if icant Reference: Annentrout, John M., and Berta , Annal i s a ,  1977 , 
Eocene-01 ; gocene For ami ni fer a 1 Sequence from the . Q�imper Peninsul a ,  Northeast Olympic Peninsul a ,  Washington: Journal of Foram1 n 1 fera1 Research, v . 7 , no . 3. 
p .  215-233 , 1 plate. 

2 1 .  Author( s )  of Sheet Preparation : J. M. Annentrout 22 .  Date Prepared: 8-12-82 



1 6 .  NORTH EAST OLYMP I C  PEN I NSULA 

1. Reference # 2. Location # 3. CSO Province # 710 
4. Col umn Name Nqrtheast Olympic Peninsula 
5. Chart # 6. Col umn # 16 
7. Name of Stratigraphic Umt sandstone of Scow Bay 
8. Stratigraphic Rank and Status: 

( C i rcle Appropriate Rank) Group �ber, Bed, --------
( C i rcle Appropriate Status) Form� 

9. Age Paleogene Eocene Ypresi an-Bartonian 
System Series Stage 

10 .  Surface Subsurface or Both 
�

�
}
f
�ilitii:==Be'i"Q\;'Jj[iEi]f�P.f!i�

J{;;�
iliiii: 

1 2 .  Li thology: Domi nant 90 % 
11 • Bou ndi ng U n i t s : Ai!bo�v�e�io'���mp�e�r �S�an�d�s t�on�e§��B�e�l o�w=U�n�kn�o�wn�-p robab 1 y Crescent 

Subordinant shale 10 % 
13. Thickness ( t�etric 130-660 m 
14 .  Major Unconformi ties : - Check Appropriate L ine -

None Di sconformab 1 e 
Above : 
With i n :  
B e  1 ow: Unknown 

Angul ar 
__ x_ 

15. Fossil Data : Foraminifera assigned to l ate Ulati s ian-early Narizian Stage by 
Armentrout and Berta ( 1977) : Nannofoss i 1 s assi gned to NP Zones 14, 15 and 16 
of Marti ni ' s  Zonation ( 1970) by Worsley and Crecel ins ( 1972 ) 

1 7 .  Economic Data: None 

18. Other Data Deposited as part of subsea fan system - lower to middle fan 
sequence. "Unnamed Eocene Unit" of Armentrout and Berta , 1977. 

19. Original Reference: Al l i son , R. C . , 1959, Geolog� and Eocene megafaunal . paleontol ogy of the Quimper Peninsula area, Wash1ngton: unpub. M . S .  thes 1 s ,  
Univers i ty of  Washington, 1 2 1  p .  

2 0 .  Most Significant Reference : Armentrout, John M . , an� Berta , �nnal i sa ,  1977, 
Eocene-Oli gocene Foramini feral Sequence from the Qu1mper Pen1 nsul a ,  Northeast 
Olympic Peninsul a ,  Washington: Journal of Foraminiferal Research , v. 7 ,  no. 3, 
p. 215-233, 1 plate. 

21. Author (s )  of Sheet Preparation : J .  M. Annentrout 
22. Date Prepared : 8-12-82 

Above: 
W i th in :  
Below :  Unknown 

__ x_ 

1 5 .  Fossil Data: None locally - correlated to more wes�ern out�r?PS of Crescent 
Formation where foraminifera are assigned to Penut1an-�lat1s �an Age: . . 
Rau, w. w . , 1964, Foramini fera from the northern Olymp1c Pemnsu l a ,  Wash1ngton. 
u . s .  Geological Survey Professional Paper 374-G, 33 p . ,  7 p l s .  

1 6 .  Radiometric Data: None Years '-"lle'-'t"'ho""d�-------
Source: 

17. Economic Data: Used as road-rock from Mats-Mats quarry 

18 . Other Data : 

1 9 .  Original Reference : Arnold ,  R . ,  1906, Geologic reconnaissa�ce of the _coast of the 
Olympic Peninsul a ,  Washington: Geological Society of Amer1ca Bul l et1 n ,  v. 17 , 
p. 451-468. 

20. Most Significant Reference : Cady, W. M . ,  1975 , _ Tectonic setting of �he Tertiary volcanic rocks of the Olympic Peninsul a ,  Wash1ngton: U. S. Geolog1cal Survey 
Journal of Research, v. 3 , p. 575-582. 

21. Author( s )  of Sheet Preparation: J. M. Armentrout 
22. Date Prepared : 8-12-82 
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1 .  Reference # 2. Location # 3. CSO Province # _l!.Q__ 
4. Col umn Name Northeast Olvmpic Peninsula 5 .  Chart # 6. Column # 16 7 . Name of Stratigraphic Unit s andstone of Maynard 
8 .  Stratigraphic Rank and Status-: 

{ C i rcle Appropriate Rank) Group�mber, Bed, ---------
( C i rcle Appropriate Status) Form� 

9. Age pa 1 eogene Eocene Ypres 1 an-luteti an 
System Series Stage 

10. surface sub�urface,�o�r�B�o�the��s�y�rf�ac�·����;�������
�

� 1 1 .  Bounding Ufll ts : Above Probably Lyre Fonnation or Scow Bay Below Crescent Fonnabon 
1 2 .  Li thology: Dominant 

Subordinant cnnqlmnerate --n 13 . Thickness (Metric 
14. Major Unconforrnit i es : - Check Appropriate L ine -

None Di sconformab 1 e Angul ar 
Above: 
Withi n: 

__ x _ 

Below: 

16. Radiometric Data: None Years "'t·1e'-'t"'hoced _______ _ 
Source: 

17. Economic Data: None 

18. Other Data : aasaltic sandstones probably derived from Crescent Fonnation volcanics .  
Isolated outcrops of l i th ic sandstone mapped as Maynard may actual ly be sandstone 
of Scow Bay or Quimper Sandstone . 

19. Ori ginal Reference: Thoms , R. £ . ,  1959, The geology and Eocene biostrati graphy 
of the southern Quimper Peninsula area, Washington: unpub. M . S .  thes i s ,  
University of Washington, 102 p .  

20 .  Most Sign ifi cant Reference: Al l i son , R .  c . ,  1959, Geology and Eocene megafaunal 
paleontology of the Quimper Peninsula Area, Washington: unpub. M . S .  thesis 
University of Washi ngton , 121 p. 

21. Author{ s )  of Sheet Preparation: J. M .  Armentrout 
22. Date Prepared: 8- 12-82 



1 7 . BREMERTON AREA 

A .  CDr1POS ITE SECTION LOCATION 

Reference # -------- location � ---------
Lati tude __ __:4!.!7_0 __ _::c30e_,_oN.__ Longitude ----'1"-22" ___ 4_5_' __ 

County or Counties � Ki tsap County 

State . . . .  46 Washington 

Co 1 ur:-rn r!ar.1e: Bremerton Area 

Ct'a rt flame : Cenozo i c  Stratigraphic Un i t s  - Western Oregon and Washing ton 
General l_oca tion Descri

f
t1on : Ceno�oic section co�posited from _units _ cropping 

out along the shorel ine o Wateman Po1nt ,  Orchard Po1 nt, Restorat1on Po1nt and 
Blakeley Harbor, Kitsap County, Washington . 

Principal Reference (with Biostratigraphy} : 

Fulmer, c. V . ,  1975, Stratigraphy and pal eontology of the type Blakeley 
and Bl akeley Harbor Fonnations ,  in Weaver, D. W . ,  Hornaday , G. R . ,  and 
Tipton, A. , eds . ,  Paleogene SympOsium: Paci fi c Sections AAPG-SEPM-SEG, 
Long Beach, Cal i forn i a ,  April 1975 , p. 210-271 ,  10 pl s .  

C o  1 umn Authors : w. W. Rau , State of Washington 
J. M. Armentrout, Mobil Oil Corporation 
D .  J. Easterbrook ,  Western Washington University 

B. DATA SHEETS FOR EACH STRATIGRAPH I C  UNIT ON CORRELATION CHART 

System Series Stage 

�� : ��:����g s����;�ac�b�:e Bo�� "'I u"'v"l �"'�
r
:..:
f
_::
ac
,
e
'--•:::.

n
:.::
d
_:
s
c:
ub
:c:
s
.::.
ur
--
f
-'-ac:.,;�'"e lc::owc:-O"'l--cvm=p�i ac-=-se"'d"'i m=e"'nt.-::s 

__ _ 

1 2 .  Li thology: Dominant lac1ai dntt 98 :� 
Subord in CJ.nt l ake s i l ts % 

� � : �:J � �n �� �0 ��� ��� � i "'e s'":�:s
-
c�
7
�':Ce�'\:k'A"'p'"p r'"'o'"p r�i e<a t"'e'L'i 00ne;----

None Di sconformab 1 e Angular 
__ X _ 
__ x_ 
__ x_ 

1 5 .  Foss i l  Data :  Marine shel l s  in Bel l i ngham gl aciomarine drift member. Wood occurs 
in both s i l t  and clay units and ti l l  units . 

16. 
10,D00-

__ 1�8�,0�00� __ Y�e�ar�s �fle�t�ho�d��R�a�di--
'

o�ca�r�bo�n __ __ 

1 7 .  Economic Data : Sand and gravel 

18 . Other Data : Fraser Drift incl udes : 1) Sa mas Stade (youngest) 
2 )  Everson Interstade 
3) Vashon Stade 
4) Evans Creek Stade (oldest) 

19.  Ori g inal Reference: Armstrong, J .  E . ,  Crandel l ,  D .  R. , Easterb�ook , D .  J . ,  
Nob 1 e ,  J .  , 1965, Late Pleistocene stratigraphY and ch�ono 1 ogy . 1 n southwes�ern Bri tish Columbia and northwestern Washington : Geol og1cal Soc1ety of Amen ca 
Bul leti n , v. 76 , p. 321-330. 

2 0 .  Most si gn i f i cant Reference: Easterbrook. , D .  J .  , 1969 , Pl ei s t�cene ch�ono 1 ogy of 
the Puget Lowland and San Juan Islands ,  Washington: Geolog1cal Soc1ety of 
America Bul leti n ,  v .  80, p .  2273-2286. 

21. Author( s )  of Sheet Preparation : D. J. Easterbrook with additions by J. M. Armentrout 
22. Date Prepared: 2-21-83 2-28-83 
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1. Reference II 2. Location II 3. CSD Province # �  
4 .  Col umn t!ame Bremerton Area 
5. Chart # 6. Col umn # 17 
7. Name of Stratigraphic Unit Olympia sediments 
8 .  Stratigraphic Rank and Status 

( C i rcle Appropriate Rank) Group omati mber, Bed, 
( C i rcle Appropriate Status )  Forma nformal 

9. Age 011aternarv Pleistocene ___ 1-J i s c�o�n�s�in�-----
Sys tem Series Stage 

� � : ��:� ��� g 
S
�� ��;�

a c
�b�:e 

Bo t
�r-as-.�;�'-'"-!:'6�"'�-';-ft'"'an'-"d'-'s'-"u"'bs,_,u'-'rf'-'a"'ce\cBe"l ::cowc--ePc:-os"'s-o-es"'s"i o"'n'b'�r"', l"'t __ _ 

1 2 .  Li thology: Dominant i l  75 % 
Subordi nJnt peat and sand 25 '" � l :  �:J � �n �� �0� �� ;�� � i"'e sec, �-'-'-_'"?c"i!h;;-;ec"k'A"'p p:;:r:;:-o p:;:r"i a"'t""e 'L"'i n""e:---

tlone Di sconformable Angu l a r  
___x _ 

__x _ 
___x_ 

1 5 .  Foss i l  Data: Wood and shel l s  

18,000-
1 6 .  Radiometri

�0���� � 
----=.28"-'-"'00,0 ___ Yc:oe"'arc:s fiethod Radi ocarbon 

1 7 .  Economic Data: 

1 8 .  Other Data: Non-gl acial deposits 

19. Original Reference: Armstrong , J. E . , Crandel l ,  D. R . , Easterbrook ,  D .  J . ,  and 
Nob 1 e, J. , 1965, Late Pleistocene stratigraphy and chrono 1 ogy in southwestern 
Bri tish Co 1 umbi a and northwestern Washington: Geologica 1 Society of America 
Bulletin, v .  76 , p . 321-330. 

20 . Most Si gnificant Reference: Easterbrook , D. J . ,  1969, Plei stocene chronology of 
the Puget Lowland and San Juan I s  1 ands, Washington: Geo1 ogi ca 1 Society of 
America Bulleti n ,  v .  80, p .  2273-2286. 

21. Author( s )  of Sheet Preparation: D .  J. Easterbrook 
22. Date Prepared : 2-21-83 



1 7 . BREMERTON AREA 

1. Reference # 2. Location # 3. CSD Province # 705 
4. Column Name Bremerton Area 
5. Chart # 6. Column # 17 

� :  ���� t ��r����� 
i 
���k

h 
!�d U���t·"'us:."!p?"'s'"se..,

s�si,.,oan _uOLriLLf.J._t -------------
� � � ��1: ��������:�� �����5T

r�m��mber. Bed, ________ _ 

9. Age Quaternary -"-Pl,e"-'is,_,t,oc,e"-'ne,__ __ _ 

System Series Stage 

i � : �������g 5�� ��;;
a c

�b�:e 
Both 

'O"l �":'�'::-;�;-:. :"C
c
�:-:e'3'd�c;;. �':ce���oc�

s
"'
u
'-'
rf
"'
a
,..,
c
�6-:e"l o"'wco:W""h ,,..,. cl""be"'y-,f"'o=nn"'a'"'t '"'on�--

12. Li thology: Dominant drift 99 %  
Subord inilnt s i lt % 

i � : ��j ��n���o� ����� � i;;-;e s"'-�-�6"'-�--i�'<;h;;-;ec"k'A"'pp;;-;r;;;-o p"'r"i a"tOCe 'LT:i n"'e---=--

Above: 
Withi n :  
Below: 

None Di sconformab 1 e 
_x __ 
--"--
_x __ 

15 . Foss i l  Data: Shel l s  and wood in glaciomarine drift 

Angu l ar 

35 ,000-
16. Radiometri

�0���:� 
---"80"-''"'oo,o _ ___cY'-'-e"-'ar_,_s r1ethod Radiocarbon and Amino Acid 

17. Economic Data: 

18 . Other Data: Type local ity i s  at Possession Point, Whi dbey Isl and , Washington 

19. Original Reference: Easterbrook, D .  J. , Crandel l ,  D . R. , and Leopol d ,  E. B : •  1967, 
Pre-Olympia stratigraphy and chronology in the central Puget Lowland , Wash1ngton: 
Geol ogical Society of America Bul l etin, v .  78, p . 13-20 . 

20. Most Signi ficant Reference : Easterbrook, D. J . ,  196g , Plei stocene chronology of the 
Puget Lowland and San Juan Is 1 ands , Washington : Geologica 1 Society of America 
Bul letin , v . 80, p. 2273-2286. 

2 1 .  Author(s ) of Sheet Preparat ion: D. J. Easterbrook 
22. Date Prepared: 2-21-83 

_____ 3. CSD Province # � 

System Series 
10. Surfuce Subsurface or Both Surface and subsurface 

Stage 

1 1 .  Bounding Units: Above Whi dbey Formation Be 1 ow und1fferent1 a ted terrace 
1 2 .  L i thology: Domi na�t g1acja1 drift 95 % deposit� 

Subord1nant · % 

i � : �:� ��n�� �0 � ����� � ioce s'"',-"'-�c"'h�e c'"k'A"'p"'p r"'o"'p r"i "'a t"'e'L'i "'ne,------

Above: 
Withi n :  
Below: 

15. Fossil Data: Wood and she l l s  

150 ,000-

None Di sconformab 1 e Angul ar 
_x __ 
_x __ 
_x __ 

16 .  Radiometric Data: 250 000 Years t·1ethod Amino Acid 
Source: 

17. Economic Data: 

18. Other Data :  Section of both Double Bluff Drift and Whidbey Formation crops out 
at sea cl iffs 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. 

1g. Original Reference: Easterbrook , D. J . ,  Crandell , D . R . ,  and leopold, E. B . !  1g67, 
Pre-Olympia strati graphy and chronology in the centra 1 Puget lowland, Wash1 ngton: 
Geol ogical Society of America Bul letin , v. 78, p. 13-20. 

20. Most Significant Reference: Easterbrook, D . J . ,  }g6g , Pleistocene chronology of 
the Puget Lowland and San Juan Is 1 ands , Washington : Geo 1 ogi ca 1 Society of 
America Bul leti n ,  v . 80, p . 2273-2286. 

21. Author ( s )  of Sheet Preparation: D . J. Easterbrook with additions by J. M. Armentrout 
22. Date Prepared : 2-21-83 2-28-83 
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1 .  
4 .  
5 .  
7 .  
8 .  

9 .  

10. Surface Subsurface or Both Surface and subsurface 
Stage 

1 1 .  Bounding Units : Above Possession Drift Below Double Bl uff Drlft 
12 . Li thology : ��������a:Cnt��. �------------ � 
i � � �:� ��n �� �o������ � ;OCe s'"':--""-"\c!ih�ec'"k'A"'p"'p r"'o"'p r"'i "'a t"'e'L'l "'ne,------

None Di sconformab 1 e Angul ar 
Above: _x __ With in :  
Below: _x __ 

____lL_ 
15 . Fossil Data: MaiTITluthus cf. !1.:_ {Parelephas) columbi sk:letal fragments including 

cheek teeth , fourth premolar, Hyoid bone, first cerv1 ca 1 vertebra , and fragment 
of ulna. Wood also occurs in s i l ts . 

16 . Radiometric Data : .:..100,000 Years �1ethod Amino Acid 
Source: 

17. Economic Data: 

18. Other Data: Section of both Whidbey Fonnation and Double Bl uff Drift is well 
exposed in sea c l i ffs 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 Whi dbey Island. 

1g. Ori g i nal Reference: Easterbrook, D .  J . ,  Crandel l ,  D .  R . ,  and leopold, E .  B.� 1967, 
Pre-Olympia stratigraphy and chronology in the central Puget lowl and, Wash1ngton: 
Geol ogical Society of America Bul l etin, v. 78, p. 13-20. 

20. Most Sign i ficant Reference : Easterbrook , D. J . ,  196g, Pl:istocen: chronology . of the Puget lowland and San Juan Is 1 ands , Washington : Geo 1 og1 ca 1 Soc1 ety of Amen ca 
Bul letin, v . 80 , p. 2273-2286. 

2 1 .  Author (s ) of Sheet Preparation : D. J. Easterbrook with additions by J. M .  Armentrout 
22. Date Prepared: 2-21-83 2-28-83 

1. Reference # 2. Location # 3. CSD Provi nce # �  
4. Co 1 umn name Br rton Are 
5. Chart # 6. Column # 17 
7. Name of Stratigraph ic Unit undi fferentiated terrace deposits 
8 .  Stratigraphic Rank and Status: 

( C i rcle Appropr�ate Rank) Group�mber, Bed, --------
( C i rcle Appropnate Status) Form� 

10. 
1 1 .  
1 2 .  

13 .  
14 .  

Age Quaternary _Pul,_eit.>.snto"'ce""n"-e ___ _ 

System Series 

Above : 
With in : 
Below: 

15. Fossil Data: None 

Stage 

Below ol der units 

Angular 

__x_ 

1 6 .  Radiometric Data: --�N�orune�-�Ye�ar�s �Me�t�ho,d ______________ _ Source: 

1 7 .  Economic Data: Sand and grave 1 

70 % 
30 % 

18 .  Other Data : Shown as Quaternary on most maps : includes "Older Glacial Drift" 
of Geologic Map of Washington .: Huntti ng, M. Pq and others, 1g61 .  

1g .  Original Reference: Bennett, W.A .G . , livingston, V .  E . ,  Jr. , and Moen , W. S . ,  
compilers , lg6 1 ,  Geol ogic map o f  Washington: Washington Division o f  Mines and 
Geology, scale 1 : 500,000. 

20. Most Signi ficant Reference: Same 

2 1 .  Author( s) of Sheet Preparat ion: J. M. Annentrout 
22. Oate Prepared: 9-30-82 



1 7 . B REMERTON AREA 

1 .  
4 .  
5 .  
7 .  
8 .  

3 .  CSD Prov i nce # 705 

9 .  Pri aboni an-Burdi ga  1 ian 
System Series Stage 

i � : 5 � � � � �;
a c
� b �: e 

8 0 � � l"u v"'ic'u�=-'""c;�'cC�i"'
c 
�",17a c'-'i-='a 1.--:r.de"'p"'o s""l .,tsc--'"Be"'i""'owccot"'o""'ce"'n"e "v"'o 1'-c"a n"1 c""'ro"'c=k s 

1 2 '  
��������unt ���d!����

a
��d siltstone 40 � i �: ��] � �n�� �0 ��� ;�� � ;7:e s,-;:�2

:"'C52'\;h:O"� c'"k-A"p:;;cp r"'oocp r"i�a t"'e'L'i:Cnec-- � 
�lone D i sconformab l e Angul ar 

_x __ 

1 5 .  Fos s i l Data:  Refugian-Zemorrian Foraminifera in lower ha lf ( see Fulmer, 1975 ) :  
Type section for "Bl akeley Stage" of Weaver and others, 1944, Correlation of Marine 
Cenozoic Formations of western North America: Geo 1 og i ca 1 Soci ety of America 
Bul l etin, v. 5 5 ,  p. 569-598. 

1 6 .  Radiometri c Data : None Years t1ethod 
Source: 

==--------

1 7 .  Economi c Data : 

1 8 .  Other Data : Incl uded rocks now assi gned to the Blakeley Formation of Fulmer ( 1975) 
and Blakeley Harbor Formation of Fulmer ( 1975 ) .  

1 9 .  Or ig inal Reference :Weaver, C .  E . ,  1912 , p.. prelimi nary report on the Tertiary 
paleontology of Western Washington: Bul l etin of Washington Geologic Survey, 
No. 15, p .  1-18 ,  15 p l s .  

2 0 .  Most Sign i f i cant Reference: Fulmer, C .  V . , 1975, Strati graphy and paleontology of  the 
type Blakeley and Blakeley Harbor Formations, .!!J.. Weaver, D. W . ,  Hornaday , G. R . ,  and 
Tipton, A. ,  eds . ,  Paleogene Symposium :  Pacific Sections AAPG-SEPM-SEG, Long 
Beach, Cal ifornia ,  April 1975, p. 210-27 1 , 10 pl s .  

2 1 .  Author( s )  o f  Sheet Prepara tion : J .  M .  Armentrout 
22. Date Prep a red : 9-30-82 

� : ��j���11��m! ---;;-=-c-c;-:-:-
Locat ion It ______ 3. CSD Prov i n ce li � 

� :  �:��\� Stratigraph ic Un it Blakeley Formati�� o�0����e� ,--.i1�c,;;5,_------� 
8 . n���� �r�����p����e a��nna

����-""o"'r""ca""'"'l o"" "-�"-- Bed , �-------� 
( C i rc l e  Appropriate Status ) orma 

9 . Age ea1eagene Eocene-01 iqocene Pri aboni an-Chatti an 
Sys tern Series Stage 

10 .  
1 1 .  
1 2 .  

Below Eocene volcan1c r� 

30 ,: 
1 3 .  
1 4 .  

X 
_ x __ 

Angu l a r 

1 5 .  Fos s i  1 Data : Refugian-Zemorrian Foramini feral Stages - See Fulmer ( 1975) 

16.  Radi ometri
�0���:� 

_,No.wn,._e ___ Y'-"e=ar�s '"riec_ct.:cho"'d ____ _ 

1 7 .  Economic Du.ta: 

18.  Other Data : 

19 .  Orig inal Reference: Fulmer, C .  V . ,  1975 , Stratigraphy and pal eontology of the 
type Blakeley and Blakeley Harbor Form�tions, � �eaver, _ D . W . ,  Hornaday , G. R . ,  
and Ti pton, A . ,  eds . ,  Paleogene Sympos1um: Pac1flc Sect10ns AAPG-SEPM-SEG, 
Long Beach, Cal i forn ia ,  April 1975 , p. 210-2 7 1 ,  10 p l s .  

2 0 .  Most S i g n i f i cant Reference : Same 

2 1 .  Author( s )  of Sheet Preparat ion : J .  M. Armentrout 
22. Date Prepared: 9-30-82 
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I .  
4 .  
5 .  
7 .  
8 .  

2 .  Locat ion # 3. CSO Province # ___IQL 

9 .  Aqui tani an-Burdi ga  1 i an  
Seri es Stage 

i � : �� :�� ��g s�� ����a c�b ��e Bo t�l e-;-i-:cs te'�"-!�:,c�""'e 
c
"'�"'n i"'tso----B"'e"1 o"'w"'"B l"'a"'kecrt "-ey;--t:Of o'"rm'"a""t '"o'"n ---

1 2 .  li thology: Dominant congl omerate with ss matn x % 
Subordinant carbonaceous sil tstone , mudst. and coal �: 

� l: �: 1 � � n�� �0 ��� ;�� � i ;ce ,c:,--"l_
0
"'i
0
c'i;
0
h-":e�'-;;k--,A"'o"'P r"'o"'p r"'i "'• t"'e"'L'i "'nee-:-- � 

tlone Di sconformab 1 e Angul ar 
X 

_x __ 

15.  Fos s i l  Da t a :  Non-marine: age by regional correlation and superpos ition : 
see Fulmer, 1975. 

1 5 .  --�N=on=e ____ Y�e=ar�s �tle�t�ho�d�-------------

1 7 .  Ec1momi c Data : 

1 8 .  Other Data : 

1 9 .  Original Reference: Fulmer, C .  V . , 1975 , Stratigraphy and paleontol ogy of the type 
Bl akeley and Bl akeley Harbor Formations , i!l Weaver, D. W. , Hornaday , G. R . •  and 
Tipton , A. , eds. , Pa 1 eo gene Symposium: Pacific Sections AAPG-SEPM-SEG , 
Long Beach, Cal iforni a ,  April 1975 , p. 210-271 ,  10 pl s .  

20. Most Significant Reference : Same 

2 1 .  Author( s )  of Sheet Preparation : J. M. Armentrout 
22 .  Date Prepared: 9-30-82 

1. Reference # 2. Locat1on # 3. CSD Province # _____lQ2__ 
4 .  Col umn �lame Bremerton Area 

�: �:��\: Strati graphic Unit Restoration Poin�·Me����fTl�f #B"1 a,f�C,:lccey-c-r.Fo""nn"'a-.:ctl'-'O::-n ---
8 .  Strat i graph}c Rank and Status: 

?������ ��������:�: �����s�CF��m:)
r
',������· 

Bed , 
--------� 

9. Age Pal eogene 01 igocene _ _,.c..,ha,_,t-"'ti'-"anc_ ______ � 

System Series Stage 

i � :  S � �����
a c
�b�� e B� �� k-e"1 e2;"-f"�c:•�r�"'�rc-rF oc:-cr=ma'"'t7i o=n-ocs e"lc::owc-coc.:;r"'ch"'a r"'cl'P"'o'"'i n"'t"M�e""mb'"'e�r --

1 2 .  Dominant basaltic sandstone 50  � 
Subordi nant tuffaceous shale - 50 �; 

i � :  �:J � �n�� �0 ���;�� � i cce ,c-c,-
5
"'-'�'";

0 
c""�'cce c"'k'Aco:p;;:p r"'o"'p r""i a"tC::e 'L'i n;;;e:--� 

1 5 .  Fos s i l  Data: 

16. Rad i ometric Data :  
Source :  

1 7 .  Economic Data : 

18. Other Oata: 

�lone D i s confoma b l c  Angu l a r  
__ x _ 

__x _ 

Zemorrian Foraminiferal Stage (see Fulmer, 1975) 

--�No�n�e ____ Y�e�ar�s �tle�t.:cho"'d ______________ _ 

19 .  Originrll Refcrenc;e; Fulmer, C. V . ,  1975. Stratigraphy rmd paleontoloqy of the 
type Blakeley and Bl akeley Harbor Format i o n s ,  ill Weaver, D. W . , 1-lornaday , G . R . , 
and Tipton, A. , eds . ,  Paleogene Symposium: Pacific Sections AAPG-SEPM-SEG, 
Long Beach , Cal iforn ia ,  April 1975 , p. 210-27 1 , 10  p1 s .  

2 0 .  Most Sign i ficant Reference : same 

2 1 .  Autho r ( s )  o f  Sheet Prepara tion : J .  M. Armentrout 
22. Date Prepared: 9-30-82 



1 7 . BREMERTON AREA 

1. Reference # 2. Location # 3. CSD Province # ____1.0_5_ 
4. Co 1 umn Name Bremerton Area 
5. Chart # 6. Column # 
7. Name of Strati graphic Un1t Orchard Pajnt Cpnolpmerate Member of Bl akeley Fonnat1on 
8. Stratigraphic Rank and Statu s :  

( Ci rc le Appropri ate Rank) G(Fup Fj)ation tH;mbea. Bed, ---------
( C i rcle Appropriate Status) erma Informa 

9. Age Paleogene Oljqocene _ __,Ru_,p'-'el'-'-ia.,n'------------
System Series Stage 

10. Surface Subsurface or Both �--'S"!'uruf..,aco"e���---,-,=cn-==c-r.=----11 .  Bounding Units: Above Bestoratjon Point Member Below Refu9 1an beds 
12. Li tho 1 ogy: Dominant congl orne rate basal tic 50 % 

Subordinunt sandstone and shale tuffaceous 50 %  
1 3 .  Thickness (Metric ) 
14. �1ajor Unconfomi ties : - Check Appropriate Line -

None Oi sconformab l e  ,ll.ngul a r 
Above: __ x_ W i t h i n :  
Below: __ x_ 

1 5 .  Foss i l  Data : Zemorri an Foraminiferal Stage (See Fulmer, 1975) 

16. Rad iome tric Data :  --�N�on�e __ Y�e�ar2s �f1e�t�ho�d ______________ _ 
Source: 

17. Economic Data : 

18. Other Data : Fulmer uses Orchard Pt Mbr. - U. S. Geological Survey Geologic names 
used Orchard Point Conglomerate Member 

19. Or ig ina l  Reference: Fulmer, C. V . , 1975, Strati graphy and pal eontology of the type 
Blakeley and Bl akeley Harbor Fonnations, .:!..!l Weaver, D. W. , Hornaday, G. R . ,  and 
Tipton , A . ,  eds . , Pal eogene Sympos i um :  Pacific Sections AAPG-SEPM-SEG, 
Long Beach ,  Cal i forn ia ,  Apri l 1975, p. 210-271 ,  10 pl s .  

20. Most Signi ficant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: J .  M. Armentrout 
22. Date Prepared: 9-30-82 

l .  
4 .  
5 .  
7 .  
8 .  

m rton A:�a Location # _____ 3. CSD Province # __l_QL_ 

9. 
Series 

10 . Surface Subsurface or Both Both 

? Yoresian - ? Priabonian 
Stage 

1 1 .  Bounding Un i t s :  Above Blakeley Formation Below Unknown 
1 2 .  Li thology: Domi nant % 

Subordi nunt basaltic sandstone 30 % 
i � : ��j � �n �� �o ���;�� � i"'e s"":.l.ll!J-",+ C�h"':e c"'k'A"'p"'p r"'op"'r"i a::-.tc:-e 'L"i n"'e:----

None Di sconformab 1 e Angu l a r  
_x __ 

Unknown 

1 5 .  Fos s i l  Data : None 

16 .  Rad i ometri c  Data : -�No�n�e __ Y�e�ar2s �Me�t�ho�d�-------------
Source: 

1 7 .  Economic Data : road rock 

18. Other Data : Mapped as "middle and lower Eocene volcanic rocks" o� Geologic Map 
of Washington, Huntting and others , 1961. These rocks could be e1 ther Crescent 
or Tukwi 1 a equi va 1 ents , or both . 

1 9 .  Or ig inal Reference: Huntti ng , M. T . , Bennett, W.A. G . ,  Livingston, V. E . ,  Jr. , 
and Moen, W. S . ,  compilers , 1961, Geologic map of Washington: Washington 
Divis ion of Mines and Geology, scale 1 : 500,000. 

20. Most S i gn i f i cant Reference: 

21. Author( s }  of Sheet Preparation: J. M. Armentrout 22. Date Prepared : 9-30-82 

- 7 8-

1. Reference # 2. Location # 3. CSD Province # .2.Q§__ 
4. Co 1 umn Name Bremerton Area 
5. Chart # 6. Colufl'ln # 17 
7. Name of Stratjgraphlc Un1t Refugian beds of B lakeley Fonnation 
B. Stratigraph i c  Rank and Status :  

(C ircle Appropriate Rank) Group Fonn� Bed, --------
{ C i rc le Appropriate Status) Formal � 

9. Age Paleogene Eocene _ _cP.c.n,..· a.eobo,n_,_,ia,n _______ _ 

System Series 
10. Surface Subsurface or Both S rf 
1 1 .  Bounding Units: Above r hard Poi r. Blakele e ow 
12 . Li tho 1 ogy: Dominant · 

Subord inant sandstone an conglomerate 
1 3 .  Thickness {Metric 200 m ) 
14 . Major Unconfomities : - Check Appropnate Line -

None Disconformable Angu lar 
Above : __x_ 
Wi thi n :  __ x_ 

Stage 

ocene vo came roc s 
% 

----w-r; 

Below: __ X _ 

1 5 .  Fos s i l  Data: 

1 6 .  Radiometric Data : 
Source: 

1 7 .  Econom i c Data : 

18 . Other Data : 

Refugian Foraminiferal Stage { see Fulmer, 1975) 

--=No=n•�---Y�e=ar�s �Me�t�ho�d'------------------

19 .  Or ig i na l  Reference: Fulmer, C. V . , 1975 ,  Strati graphy and paleontology of the type 
Blakeley and Bl akeley Harbor Formations ,  .:!..!l Weaver, D. W . ,  Hornaday , G. R . ,  and 
Tipton, A . ,  eds . ,  Paleogene Sympos i um :  Pacific Sections AAPG-SEPM-SEG, 
Long Beach ,  Cal i fornia ,  April 1975, p. 210-271 ,  10 pl s .  

20. Most Si gni f i cant Reference : Same 

2 1 .  Author ( s )  of Sheet Preparation: J .  M .  Annentrout 
22. Date Prepared : 9-30-82 



1 8 . SEATTLE AREA 

A. COMPOSITE SECTION LOCATION 

Reference # -------- location # ---------
Latitude __ _<!4c_7_0 --�3!!!0_!'_._ Long i tude ---'1=2=--2 _0 __ _:1:::.0 _ _::__ 

County or Counties __QTI__ -"'K."in"'--'C"-ou�n'.'otYL_ _________
_ _ 

State . . . .  � Washi ngton 

Col unn i!ar.�e: Seattle Area 

Chart ilame: Cenozoic Stratigraph i c  Units - Western Oregon and Washi ngton 

Gcrpral Location Description: Cenozoic section composi ted from local outcrops 
along Puget Sound shoreline, river and stream val leys ,and road and rai l road 
cuts between Seattle and Hobart, King County, Washi ngton 

Pri nci pa 1 Reference : 

Vine, J .  D . , 1969 , Geology and coal resources of the Cumberl and, 
Hobart, and Maple Val l ey 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 p l s .  

Col umn Authors: J . M . Annentrout, Mobil O i l  Corporation 
V. A . Frizzel l ,  Jr. , U . S . Geological Survey 
D . J. Easterbrook, Western Washington Univers ity 

B. OATA SHEETS FOR EACH STRAT IGRAPH IC UNIT ON CORRELATION CHART 

L ��� ���n �:m! =:s�ei]a t�t]Jl eL:A�rieaL1 ·__:L�
oc
:::
a
�
t
_:
i o
_'_
n _:'�:::;:::=;:=;:::::::_:;3_:. 

_;
C
:::
SD__:Pr_::o:::

v ;_'_"__:' e�# �70":'5'::== 
�: �:��\� Stratigraph ic Un i t  6 '  Col umn # ---"'18'---------
8. Strati graphic Rank and Status: 

( C i rcle Appropriate Rank) Grou oma ion Hember, Bed , 
( C i rcle Appropriate Status) Forma 

9. Age Quaternary Pleistocene W"-'i s,;c,on'-"s-"in,___ _____ _ 
System Series Stage 

� � : ����� � � 9 
S
��� ���

a c
�b ��e 

Bo
�
h
l .-1 u"'vf'��',C�-'-'

f a
,
c
,_
e 
-------,-Be"l"'owc-no"l ym=p,cca--os"'ed"'l�me"'n"'ts�--

1 2 .  L ; tho 1 ogy: ������. � · �
;
'·�n't

:
_ __,[qi

l
,
a
���1.!!-:�!�"'��f��'-'{�'���=��====�������= 

9
� -� --1 3 .  Thi ckness ( r�etnc -;:: 0-40 m 

1 4 .  11ajor Unconfomi ties : - Check Appropriate Line -
tlone Di sconformab 1 e Angu lar 

_x __ 
� 
_x __ 

1 5 .  Fos s i l  Data: Martac she l l s  in Bel l i ngham gl aciomarine drift member .  Wood occurs 
in both s i l t  and clay units and ti l l  un i t s .  

1 6 .  Radiometric Data: 10 ,000-18 ,000 Years ftethod Radiocarbon 
Source: Easterbrook, D .  J . , 1969, Plei stocene chronology of the 

Puget Lowland and San Juan Is lands , Washington: Geological Society of 
America Bul leti n ,  v. 80, p, 2273-2286. 

17. Economic Data: Sand and gravel 

18. Other Data: Fraser Drift incl udes : I) Sumas Stade (youngest) 
2) Vashon Stade 
3) Everson Interstade 
4) Evans Creek Stade (oldest) 

19. Ori gi nal Reference: Wi l l i s ,  Ba i l ey, 1898, Drift phenomena of Puget Sound, 
Washington: Geologi cal Society of America Bul letin , v. 9, p .  111-162 

20. Most Significant Reference : Armstrong, J .  E . ,  Crandel l ,  D .  R . , Easterbrook, D .  J . ,  
and Noble, J .  B . ,  1965, late Pleistocene strati graphy and chronology i n  
southwestern British C o  1 umbi a and northwestern Washi ngton : Geo 1 ogi c a  1 Society 
of America Bul letin , v .  76, p. 321-330. 

21 .  Author{ s )  of Sheet Preparation: D. J. Easterbrook with additions by J. M . Armentrout 
22. Date Prepared : 2-21-83 2-28-83 
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System Series Stage 

� � � ����� �� 9 
S 
����;�

a c
�b��e 

Bo
�ra-s-er:___;,

S
J!!
u
�?-
f
!!!
ac
;"
e _

___ 
---o;Be"l "'ow�o 1.-:;d-,er,....-Ce-n,-,oz""occi cc-=un-,-i t"'s--

1 2 .  Li thology: Dominant ___si.J...t_ % Sub�rdinant peat and sand 25 % � � : �:� � � n�� �0� �� ��� � i"e"'s ,_..c:o.�c;\;Jh.Leclltk-A�p7pr=o7p r�i"'a t"'e'L'i�nec--- -
None Di sconformab 1 e Angular 

__x_ 

__x_ 

1 5 .  Foss i l Data: Wood and shel l s  

1 6 .  Radiometric Data: 1 8  000-28,000 Years flethod Radi ocarbon 
source: Easterbrook, D . J . , 1969 , Ple1 stocene chronology Oi tile 

Puget Lowland and San Juan Islands , Washington: Geological Society of 
America Bulleti n ,  v. 80, p. 2273-2286. 

1 7 .  Economic Data: 

18. Other Data : Mapped as gl aci a 1 drift by Huntti ng and others, 
196 1 ,  Geologic map of Washi ngton , State of Washington, 2 sheets . 

1 9 .  Ori ginal Reference: Armstrong . J. E . ,  Crandel l ,  D. R . ,  Easterbrook ,  D. J . ,  
Nob le ,  J . ,  1965, late Plei stocene strati graphy and chronol ogy i n  southwestern 
Sri ti sh Co 1 umbi a and northwestern Washington : Geo 1 ogi ca 1 Society of America 
Bul l eti n ,  v .  76, p. 321-330. 

20. Most Signif icant Reference: Huntting, M .  T. , Bennett, W .A .G . ,  Livi ngston, V. E . ,  Jr. 
and Moen , W . s. , compi lers , 196 1 ,  Geologic map of Washington: Washi ngton Division 
of Mines and Geology, scale 1 : 500,00D. 

2 1 .  Author( s )  of Sheet Preparation : D .  J. Easterbrook with additions by J. M .  Armentrout 
1 1 .  Oate Prepared: 2-21-83 2-28-83 



1 8 . SEATTL E AREA 

1 .  Reference # 2. Location # 3. CSD Province # 705 
4. Col umn Name Seattle Area 
5. Chart # 6. Col umn # HS 
7 .  Name of Strat1graph1c Un 1 t undi fferentiated fl uvi a l  and glac1 a l  deposHs 
8. Stratigraphic Rank and Status :  

� � � ���: :�������:�: �����sr���m"'•"'���� 
9. Age Quaternary Pleistocene 

System Seri es Stage 
10. Surface Subsurface or Both 

�:un;'
S
=
ur
=
f
=
ac
�
e===�BeTQW;W:[Q!Ji;::JL���;=== U: �����j��y�

ni
ci��i n:��

ve 
�•"'s!"�1'C'

v
�:�""�c-gccrc-avcce.-l sc---- Below various o l der uniti 

Subordinant % 
13 . Thi ckness (Metr ic";;�l-:ll�Oo)::m�;=::;:;::=;:;:;::;:;=:::;:;::;:;==T---
1 4 .  fhjor Unconforni t ies : - Check Appropriate L ine -

None Di sconformab 1 e Angu l a r 
__ x _  

_x __ 

1 5 .  Foss i l Data : None 

16 .  -�No�n�e __ Y�e�ar2s �Me�t�ho�d _______ _ 

1 7 .  Economi c Data : Sand and gravel 

18. Other Data : Mapped as older glacial deposits , landsl ide debris and 
mudfl ow deposits 

19. Original Reference: 

20. Most Signifi cant Reference : Huntti ng , M. T: , Bennett, W .� . G . ,  Livi ngs�on, V . E . ,  Jr. 
and Moen, W. s. , compilers , 196 1 ,  Geolog1c map of Wash1ngton : Wash1 ngton 
Division of Mines and Geology, scale 1 : 500,000. 

21. Author( s )  of Sheet Preparation : J. M .  Armentrout 
22. Date Prepared: 1-18-83 

1. Reference # 2. Location # 3. CSD Province # lQ.5___ 
4. Col umn �lame Seattle Area 
5. Chart # 6. Col umn # 18 

� :  ���� t �� r� ��� � i ���kh � �d U� � � t·�u 5!!!im�trrl!i n)!te�s�edgJi.mme!CI'n�ta.rry_y _.rr:Q!OC�k_,_s _________ _ 

( C i rcle Appropriate Rank) Grou p""!-��II..C!l': 
( C: i rc le Appropriate Status )  Formal 

9 . Age paleogene Eocene-Ol igocene Priaboni an-Chattian 
System Series Stage 

10. Surface Subsurface or Both Both _ S.>fO\<:J�[Q!LIQ!��== 1 2 .  Ll thology: ��������J nt s1�d����= 3� �-
1 1 .  B �u nd i n g u n i t s : . A

;

�b o�v�e �g�J �ac�i a�l�dr•:oo�s:it:s:a�n�d �a�l l;u�vi�um;
�
B
�
e l
�
o
�
w 
�

Re
�
nton Formation 

13. Thi ckness (t·1e tric + m 
1 4 .  t�ajor Unconfomi ties : - Check Appropriate Line -

None Di sconformab 1 e 

_ x __ 

Angu l a r 
__ x _  

1 5 .  Fossi l Data : Mol l uscan fauna simi lar to Bl akeley Formation fauna 

16. _ _mNomn•�-�Ye�ar�s �r1e�t�ho�d�-------

1 7 .  Economic Data : 

18. Other Data : Eastern near-shore facies of Bl akeley Fonnation which occurs at 
Blakeley Harbor, near Bremerton , Washington. 

19. Original Reference: 

20. Most Signif i cant Reference: 

21. Author( s )  of Sheet Preparation: J .  M . Armentrout 
22. Date Prep a red: 10-16-82 

-80-

1 .  Reference # 2. Location # 3. CSO Province # 705 
4. Col umn Name seattle Area 
5. Chart # 6. Column # 18 
7. Name of Stratigraphic Unit continental sedimentary rocks of Miocene age 
8. Stratigraphic Rank and Status: 

( C i rc l e Appropriate Rank) Group rm tion l�ember, Bed , ---------
(Circle Appropriate Status) Formal 

9 . Age Neogene _--"lMiLQO.<Jce:nn.o.e ___ _ ? Serrava1 1 i an - ? Messinian 
System Series Stage 

i� : �������g 
S
������

ac
�b��e 

Bo
�
h
le ""';Jise.Jto�ce

s
_n_e _____ "'Be"l"'ow.,-o"l..,.de:-::rccu-:::n"lt"'s ____ 

_ 

12 . Li thology: Dominant . 0 % 
Subordinunt siltstones ?50 % 

it ��� ��n���o� �� ;�� � ;o:e s'"':--''-.c't'W�:c::fk
m
u.,A"p-;:;p r"'o-;:;p r""1 ""a t'='e'L'i "'ne,..--- -
None Disconformable Angu l a r  

Above: _?_x _ W ithi n :  
Below: ? x 

1 5 .  Fos s i l  Data : Reported as Miocene from wel l s - palynol ogy imprecise. Local 
nonmarine outcrops sometimes ca 11 ed 01 i gocene !Miocene - not documented. 

16. Radiometric Data: __ _ruNomn�e ___ Y�e�ar�s �Me�t�ho�d�-------------Source: 

17. Economic Data: 

18. Other Data : Probable l ateral equival ents of part of Miocene Cascade Range 
volcanics 

19. Ori ginal Reference: 

20. Most Sign if icant Reference: 

21. Author( s )  of Sheet Preparation : J. M. Armentrout 
22. Date Prepa red: 10-16-82 

1 .  Reference # 2. Location # 3. CSD Province # 705 
4. Col umn Name Seattle Area 
5. Chart # 6 .  Col umn # �1""8 ______ _ 

� :  ���� t��r���� � 
i 
����

h��d U��� t·-cu='s �ifr
nd!!§e�s ''-'

. tc'.'i c'-..Y!vo!.!lE<cacun.!!i c�ro"'c�ks�---------
(Circ l e  Appropriate Rank) Group orm tio mber ,  Bed , ---------
( C i rcle Appropriate Statu s )  Forma nformal 

9. Age Paleogene Eocene-Ol igocene Priabonian-Chattian 
System Series Stage 

i� :  �������g s������
ac

:

:

�b����e�������;·�n�e��]���i�ac:-',�:�d-::.;r�ks�.�of�'"M�i�o:::c�e�n•;·�"B
�
e'l�o

�
w-
=
�R�e�nt�on�fm�-12. L ithology: ��������u nt 

volcanics % 
13 . Thi c kness (t�etric 0- 100+ m 
14. Major Unconfomi ties : - Check Appropriate L ine -

None Di sconformab 1 e 

__x _ 

Angu l ar 
X 

15 . Fos s i l  Data : by l ateral correl ation with Ohanapecosh Fm. - See Wolfe, J. A . ,  
1968, Pal eogene biostratigraphy o f  nonmari ne_rocks i n  King County, 
Washington: U. S. Geological Survey Profess1onal Paper 57 1 ,  33 p . ,  7 p . s .  

1 6 .  Radiometric Data: 
Source: 

1 7 .  Economic Data : 

_ _,No""n,_e __ Y'-"e"-'ar_es !:"f·1e'-'t!:"ho"'d _______ _ 

18. Other Data: Occur as l ocal intrusions in Seattle area and as western facies of 
Cascade Range units : lateral equivalents of Ohanapecosh Formation 

19. Original Reference: Vine , J. D . ,  196 1 ,  Prel iminary geology map of the Hobart and 
Maple Val ley quadrangles , King County, Washington: Washington Division of Mines 
and Geology, Geologic Map GM-1 

20. Most Significant Reference : Vine , J. D . , 1969 , Geology and coal resources of the 
Cumberland, Hobart, and Map 1 e Va 11 ey quadrangles . King County , Washington: 
U. s .  Geol ogical Survey Professional Paper 624 , 67 p. 

21. Author( s )  of Sheet Preparation : J. M . Arn�entrout 
22. Date Prep a red: 10-16-82 



1 8 . SEATTL E AREA 

1 .  Reference # '2. Location # 3. CSD Province ;i lQ§____ 
� :  ��! ��

n 
/

a me 
�>eai.lla-Rl:eil------,-6� . C�n"l uc:;m=-o -;:'--;-1-,;-8 

-------
7 .  Name of Stratigraphic Uni t Puqet Group 
8. Stratigraph i c  Rank and Status: 

? � � ��j! ��������:�� �����s 1
ro�rm:�m�����m���

ber, Bed , �--------

9. Age Pal eqgene Luteti an-Pri aboni an 
System Series Stage 

10. Surface Subsurface or Both Surface and subsurface 
1 1 .  Bound i ng U n i t s :  Above marine or vol canic rocks Belm>� Rag1ng RlVer Fomatlon 
12 . L i thol ogy : Dominant sedimentary rocks '£ 

Subord inunt volcanics 50 ':0 

�� : �:���
n
���o���;�; �;· �e�s ,-_""2tW0h"'�

-
c:'ft8"'�'1l0p_Jjp

m
r"'o�pr�i�at�e'L'i�ne�. -_ � 

r�one D i s conformab l e ,;ngu l a r 
_x __ 

1 5 .  Fos s i l  Data : Megafloras - See Wol fe, J .  A . ,  198 1 .  A chronolog i e framework for 
Cenozoic megafoss i l  floras of northwestern North America and i ts rel ation to 
marine geochronology: Geological Society of America Special Paper 184, 
p. 39-47. 

16 .  Rad iometr ic Data : 41-42 mi l l ion Years i1ethod K/Ar & Fission track 
Source: See Tukwi l a Formation 

17. Economic Data · Coal 

18. Other Data : See Tiger Mountain s , Tukwi l a and Renton Formations 

19. Ori g i n al Reference: White, C. A . ,  1888 , On the Puget Group of Washington Territory: 
American Journal of Sci ence , 3rd Seri eS, v . 36 , p. 443-450. 

20. Most S i g n i f i cant Reference: V i ne ,  J. D . ,  1969 , Geolo�y and coal reso�rces of the 
Cumberland, Hobart, and Maple Val l ey quadrangles , K1ng County , Wash1ngton : 

2 1 .  
2 2 .  

U .  S . Geological Survey Professional Paper 624 , 6 7  p .  

Preparation : J .  M .  Armentrout 
10-16-82 

�: ��i���
n�:m: Seattle Area 

2. Loca tion i! _____ 3. CSLJ Province '� � 

�: �:��\� '"'stc::r"'atcolco:gr:cca"'ph"'i""c "U0n�i7t����l."':b.O:..��"l�=="---�---------8. Strati graph ic Rank anrl Status: � � � �� i : :�������:�� 
����� s�;::ro�u�����':;"ber Bed, of Puget Group 

9. Age Paleogene Eocene Lutetian-Bartonian-Priabonian 

10. 
1 1 .  
12. 

13.  
14. 

Syster1 Series Stage 
Subsurfacr or 8oth Surface and subsurface 

Dor:1i n ��� ve ���8'�g����Jli ���r�m�a t�i�on"===�
B
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e
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l c
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Subord i nant sandstones =-20= ( i,1e tric 
Unconforni t1 es : - Check Appropriate L i ne -

iione D i sconformab lc Angu l a r  
___x____ 

1 5 .  Foss i l  Data: None 

4 1 and 42.0 fiss ion track and K/Ar: 
16. Rad iometr ic Data: m i l l ion _ _ Ye� nethod from same breccia 

Source: See Frizzel l ,  V .  A. , Jr. , 1979; Petrol ogy and stratlgraphy of 
Pal eogene nonmarine sandstones , Cascade Range , Washington: U. S. Geological Survey 
Open-Fi l e  Report 79- 1 149 , 151 p. 

1 7 .  EctJnom ic Data : Road rock 

18. Other Dat a :  Gradational and i nterbedded with Tiger Mountain Formation and 
Renton Fomation. 

1 9 .  Ori g i nal Reference : Waldron , H. H . , 1962 , Geology of the Des Moines quadrangle ,  
Washington : U .  S .  Geological Survey Quad Map G . Q .  159 

20. Most S i g n i f i cant Reference: Vine , J. D . ,  1969 , Geology and coal resources of the 
Cumberland, Hobart, and Maple Val l ey quadrangl e s ,  King County, Washi ngton : 
U. S. Geological Survey Profess i onal Paper 624 , 67 p .  

2 1 .  Author( s )  o f  Sheet Preparation : J .  M .  Armentrout 
22. Date Prepared: 10-16-82 
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L ��f����
n�:m: 

---�� 2. Locat ion # _____ 3. CSD Prov i nce # 1..Q2____ 

5. Chart # 
7. Name of Stratigraphic Un i t  
8 . Strati graphic Rank and Status: 

6 .  Col umn # 18 
Renton Formation 

( C � rc le Appropr� ate Rank )  Grou oma 1 0  r�ember , Bed , of Puget Group 
( C 1 rc le Appropnate Statu s) orma I nfomal 

9 .  Age Paleogene Bartonian-Priabonian 
System Series Stage 

10. 
I I .  
12 . 

Subsurface or Both Surface and subsurface 
Uni t s :  Abovemarjne qr  yolcanic rocks 

Domi nant 
Below Tukwi la Formation 

0 % 
Subordi nilnt coal carbonaceous s i l tstone claystone 

1 3 .  Th�ckness ( i·1e tr � c . 640- 1200 m . . ) 14 . t·1aJor Unconforr:nt1e s :  - Check Appropnate L1 ne -

30 :: 

tlone D i s conformable Angu l ar 
_x __ 

---'-----
15 . Foss i l  Data:Megafloral studied by Wolfe, J .  A. , 1968, Pal eogene b iostrati graphy of 

nonmarine rocks in King County,Washington: U. S. Geological Survey Prof. Paper 
571 , 33 p, 7 pl s . - See also Wol fe , J. A . ,  1981 .  in Geological Soci ety of America 
Special Paper 184, p . 39-47. 

16. Radiometri
�0���: �  

None Years '"lle"-'t.""ho�d _______ _ 

1 7 .  Ec0noMi c Data : Coal ; potential hydrocarbon reservoi r rock 

18 .  Other Data : 

19. Ori g i nal Reference :  Wal dron , H. H . ,  1962 , Geology of the Des Moines quadrangl e ,  
Washi ngton : U .  S .  Geological Survey quadrangle map G.Q .-159 . 

20. Most S i gn i f icant Reference: Vine , J .  D . , 1969 , Geology and coal resources of the 
Cumberl and , Hobart, and Maple Val l ey quadrangl e s ,  King County , Washington: 
U. S. Geological Survey Profess i onal Paper 624, 67 p . 

21 . Author( s )  of Sheet Preparation : J .  M . Armentrout 
22. Date Prepared: 10-16-82 

1. Reference # 2. Locat ion tf 3. CSD Province fr � 
4. Column ilame Seattle Area 
5. Chart # 6 .  Col u11n i! 18 
7.  �Jame of Stratigraph ic Un it Tiger Mountain Formation 
8. Strati graph ic Rank anrl Statu s :  

( C i rc l e  Appropri ate Rank) Grou omation Bed , of Puget Group 
( C i rc l e  Appropriate Status ) ormn 

9. Age Paleogene Eocene Lutetian-Bartoecnccia;e:n ____ _ 
System Series Stage 

10. Subsurface or Both Surface and subsurface 
1 1 .  Above Tukwi l a  Formation Bel ow Raging Rwer Formatlon 
12 . Domi nant sandstone 95 % 

Subord i nunt s i l tstone % 
i � : �:J � �n �� �0 � ��;�� � 1 .. � e-s ,----'�'"olhgh.!'J�c,c k�Ap-p�ro�p�ri�a t�e�L�i�n e�-� 

�lone D i sconfomable Angu l ar 
X 

__ x _ 

15 . Fos s i l  Data : Megaflora described by J. A. Wol fe , 1968 , Pal�ogene b� ostrati grap�y of 
nonmarine rocks in King County Wash i ngton: U. S . Geolog1cal SoClety Profess1onal 
Paper 57 1 ,  33 p . , 7 pl s .  

1 6 .  Radiometric Data: 
Source: 

-�No�n�e __ Y�e�ar�s '"ile�t..,.ho�d.__ ______ _ 

1 7 .  EconoMic Data: Poss i ble hydrocarbon reservo ir rock 

1 8 .  Other Data : Contacts gradational ;lower from Raging River marine s i l tstones bel ow 
to nonmarine sandstone of Tiger Mounta i n :  upper from nonmarine sediments of 
Tiger Mountain to dominance of volcanics of Tukwi la Formation. 

19. Or ig ina l Reference :  Vine ,  J. D. , 1962 , Stratigraphy of Eocene rocks i n  a part of 
King County, Wash i ngton: State of Washi ngton D iv i s i on of Mines and Geology 
Report of Investigations No. 2 1 ,  20 p. 

20. Most Sign if i cant Reference: Vine, J. D. , 1969, Geology and coal resources of the 
Cumberland , Hobart, and Maple Val l ey quadrang l es ,  King County, Washington: 
U .  S. Geological Survey Profess ional Paper 624 ,  67 p. 

21. Author ( s )  of Sheet Preparat ion : J. M. Armentrout 
22 . Oa te Prep a red : 10-16-82 



1 8 . SEATTL E AREA 

1 .  
4 .  
5 .  
7 .  
8 . 

9 .  

2 .  location # 3. CSD Province # 705 
Area 

lutetian 
Series Stage 

� � : �������g s��� �;� �c�b��e Bo�hi g-e-r-cM?-�:"';ri"'�!"";"'"� -!!�ll'Z�'--"'su..,b"'s u!!.r.c<fa'k-�:",l�ow.,--"ucon k"'n""'ow"'n _____ _ 

1 2 .  L1 thology: Dom1nant si l tstone and claystone 0 %  
Subordinant sandstone 30 % � � :  ��j � �n���o� ����� � i'"eOC:s :'""'"-'-cl'lh"'ec"-k-A"'p"'pr"'o""'pr"'"'a t"'e'L'i"'ne,---- -

None Di sconformable Angu l a r  
Above: 
Within : 
Be low : Unknown___ 

1 5 .  Fossil Data : Forams = Bul imina cf. B . iacl<sonens is Zone (see Vine, 1962), 
of upper Ulatisian to l ower Narizian Stages , Rau, 1981 , Geological Society 
of America Special Paper 184, p .  67-84. 

16. Radiometric Data : 
Source: 

1 7 .  Economic Data : Possi bl e  hydrocarbon source rock 

lB .  Other Data :Marine rocks l i thologically similar to the Raging River Fonnation crop 
out near Seattle where they are i nterstratified with the Tukwi l a  Fonnation: 
see McWi l l iams, R.G. , 1 971 , Bi ostratigraphy of the marine Eocene near Seattle, 
Washington: Northwest Science, v .  45, no . 4 , p .  276-287 . Physical stratigraphy 
suggests that the Tiger Mountai n  Fonnation wedges out in that area. 

19. Orig inal 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 .  

2 0 .  Most Significant Reference : Vine, J .  D . ,  1969 , Geology and coal resources o f  the 
Cumberl and ,Hobart, and Maple Val ley quadrangl es, King County , Washington : 
U. S. Geological Survey Professi onal Paper 624, 67 p .  

2 1 .  Author ( s )  of  Sheet Preparation : J .  M .  Armentrout 
22 . Date Prepared: 10-16-82 

- 8 2 -



1 9 . CARBON R I V E R AREA 

A. COMPOSITE SECTION LOCATION 

Location # --------

Long i tude --�1!of2£�------''---� 
County or Count i es ____ll.5_3_ __ Pr.Ji.o:r=------------
state . . .  Wa hin ton 
Col ur:m i!ar.1e : Carbon River Area 

Cha rt r!ame: Cenozoic Stratigraphic Units - Western Oregon and Washington 

Gcnerill r_ocation Descri pt ion : Cenozoic section compo� i ted from units in and 
around the Lake Tapps quadrangle ,  Pierce County, Wash1 ngton . 

Pri nci pa 1 Reference : 

Gard, M. L . , Jr. , 1968 , Bedrock geology �f the Lake Tapps q�adrang l e ,  
Pi erce County, Washington: U. S .  Geolog1cal Survey Profess 1onal 
Paper 388-B ,  33 p. 

Column Authors: V .  A .  Frizzel l ,  Jr. , U . S .  Geological Survey 
D. J. Easterbrook , Western Washington University 

B. DATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELAT ION CHART 

1 .  
4 .  
5 .  
7 .  
8 .  

9 .  

System Series 

_____ 3. CSD Province # � 
6. Col urnn # 19 

Wisconsin 

_x __ 
_ x __ 
_ x __ 

Stage 

15. Fos s i l  Data : Martac she l l s  in Bel l i ngham gl aciomarine drift member. Wood 
occurs in both s i l t  and c l ay units and ti l l  units. 

16.  Rad i ometri c Data: 10 D00-18 .000 Years r1ethod Radi ocarbon 
Source: Easterbrook, D. J . ,  1969 , P lei stocene ci-Jronol ogy of the 

Puget Lowland and San Juan Is 1 ands , Washington: Geo 1 ogi ca 1 Society of 
America Bull etin, v. 80 , p. 2273-2286. And new data. 

17. Economic Data : 

18 . Other Data : Fraser Drift inc 1 udes : 1) Sumas Stade (youngest) 
2) Vashon Drift 
3 )  Everson Inters tade 
4) Evans Creek Stade (oldest) 

19 . Original Reference: Annstrong, J .  E . , Crandel l ,  D .  R . ,  Easterbrook, D .  J . ,  and 
Nob le ,  J. B . ,  1965 , Late Pleistocene stratigraphy and chronol ogy in southwestern 
British Col umbia and northwestern Washington: Geol ogical Society of America 
Bul leti n ,  v. 76, p. 321-330. 

20. Most S i gn i fi cant Reference: Strong, J .  E . ,  Crandel l ,  D. R. ,  Easterbrook, D. J . ,  
Nob le ,  J .  B . ,  1965 , Late Plei stocene stratigraphy and chronol ogy i n  southwestern 
British Co l umbia and northwestern Washington: Geological Society of America 
Bul l etin, v .  76 , p. 321-330. 

21. Author{ s) of Sheet Preparat ion :  D. J. Easterbrook additions by J. M .  Annentrout 
22. Date Prepared: 2-21-83 2-28-83 

- 83 -

1. Reference # 3. CSD Province # ..1.Q.§____ 
4. Col umn Name 
5 .  Chart # 6. Col umn # 19 
7. Name of Str�ti graphi c  Unit Salmon Springs Drift 
8. Strat i graph 1c Rank and Status : 

? � � ���: ��b��b��:i: �����5�
rou

rma
oma�,��m��

mber , Bed , ---------

9. Age Quaternary Pleistocene 

]0.  
! l .  
1 2 .  

1 3 .  
1 4 .  

System Series 

__x _ 

--"----

Stage 

Below Puya l l up Formation 
80 % 
20 % 

Angu l ar 

1 5 .  Fos s i l  Data Pollen domi nantly pine and fir {Abies ) ,  sma l l  amount of spruce 
{Picea ) ,  Western heml ock and mountain hemlock. 

1 6 .  Radi ometri
�0���! � 

_,8,00"-""00""0---'-'Yece_arc.=s r-Jethod Fission-track on ash 

17.  Economic Data :  

18 . Other Data : Good section location - east wa l l  of  White River Val ley in gul ly 
150 feet east and another gul ly 400 feet north of southeast corner of the 
sw 1/4 Sec. 18, T. 20 N . ,  R. 5 E . , in vicinity of Salmon Springs , about 1 mile 
NE of Sumner, Washington. 

19. Ori g i nal Reference: Crandel l ,  D .  R . ,  Mul l i neaux , D. R . ,  and Waldron, H .  H . ,  1958, 
Plei stocene sequence in the southeastern part of the Puget Sound, lowland, 
Washington: American Journal of Science, v .  256 , p. 384-397. 

20. Most Signifi cant Reference: Easterbrook ,  D .  J . •  Briggs, N. A . ,  Westgate , J .  A . ,  
ilnd Gorton , M .  P . ,  1981 , Age o f  the Salmon Springs Glaciation in Washington: 
Geo l o gy ,v .  9, p. 87-93. 

21. Author(s )  of Sheet Preparation : D .  J. Easterbrook 
22. Date Prepared: 2-21-83 



1 9 . CARB ON R I V E R  AREA 

1. Reference # Location II 3. CSD Province # � 
4. Column Name 
5. Chart # 6. Col um'l # _.lz_9 ______ _ 
7. Name of Stratigraphic Unit puval l up Fnnnation 
8. Stratigraphic Rank and Status :  

��� ��� : :������� :�: �����sr orma
om��}�rm��

mber, Bed, ________ _ 

9. Age Quaternary Plei stocene 
System Series Stage 

� �: �� :�� ��g S � � ��;;a c�b��e B��� m-o-n �s�p;'¥�'-'�;co:�c��r>'�laf!\"�'-'s'-'u""bs,_,u-'-'rf�B
a
e",'
c
l
e"cowc-----.s"'tu"'c"'k '"D"'n"f"'"t ----

1 2 .  Li thology: Dominant sand % 
Subordinant silt 20 % 

i � : ��� ��n �� �0� ��;�� � ;7e 5oc,-_-'.\loc
2 
h
-
?.�'t
0
k-'\��p"'pr"'o"'p r"i "a t"'"e'L'i n"'ec---

None Di sconformable Angu lar 
__ x_ 

__ x_ 

1 5 .  Foss i l Data: Pollen studies indicate wanning trend fo l l owed by cool ing trend 
during deposi tion of Puyal l up Fonnati on . 

1 6 .  Radiometric Data : > 800 000 Years t1ethod Fi ssion-track 
Source: 

1 7 .  Economic Data: 

18. Other Data : Typical section-gul l ies under transmi ssion l i n� of Bonnev i l le Power 
Admi ni stration in center section 1, T19N , R4E, about 0 . 5  m1 l es southwest of 
Alderton, Washington. 

19. Ori ginal Reference: Crandel l ,  D. R . ,  Mul l i neaux, D. R . ,  and Waldron, H .  H . ,  
1958, Pleistocene sequence i n  the southeaste�n part of the Puget Sound 
Lowland, Washington: American Journal of Sc1ence, v . 256, p. 384-397. 

20 . Most Sign i f i cant Reference: 

21 . Author( s )  of Sheet Preparation: D. J. Easterbrook 
22. Date Prepared : 2-21-83 

1 .  
4 .  
5 .  
7 .  
B .  

3 .  CSD Province # 705 

9. 

10 . 
1 1 .  
1 2 .  

1 3 .  
1 4 .  

System 

1 5 .  Foss i l  Data: None 

Series Stage 

Below Orting Drift 

- Check Appropriate L ine -
None Di sconformable Angu l ar 

_x __ 

_ x __ 

16. Radi ometric Data: )ROO 000 Years f1ethod Fissi on-track 
Source: 

1 7 .  Economic Data: 

65 % 
35 % 

18 . Other Data : Consists of mudflow depos its, sand, pebble to boulder gravel ; 
incl udes bed of pumice tuff. 

19. Original Reference: Crandel l ,  D . R. ,  Mul l i neaux , D. R . ,  and Waldron , H . H. , 1958, 
Pleistocene sequence in the southeastern part of the Puget Sound Lowl and , 
Washington: American Journal of Science, v. 256 , p. 384-397. 

20. Most Signif icant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: D .  J .  Easterbrook 
22. Date Prepared : 2-21-83 

-84-

1 .  
4 .  
5 .  
7 .  
B .  

9 .  

� �: ����� �� g s��� �;;a c�b��e 8 0r��ya""' 1:-:-l-uo_F,:ztllmr:r:�t��. 0'--n ---o:Be"l"'ow.,...A l"d;ocer"'t::::on,..,..fo"'nn""a"'t'-1 o"'n __ _ 
12 . Li thology: Dominant ·"'t��·ft:

=======::;==== 
% 

Svbord inant sand 5 %  

� t �:j � �n���o��� ;�� � i"_e_s ,-_-"'-;!lch...leffi!l.,ck-A�p�pr�o�p r�,�, t�e'L',�ne�--

Above: 
Within : 
Below: 

15. Foss i l Data: None 

None Di sconformab l e  
__x_ 

__x_ 

Angular 

16. Radiometri
�0�

��:� 
) 800,000 Years "'lle,_,t"-'ho,d _ __:_F1:.::. S::_Si:.::o:.:.n-_:t:..:r•:.:c::._k __ 

1 7 .  Economic Data: 

18. Other Data : 

1 9 .  Original Reference: Crandel l ,  D. R . ,  Mul l i neaux, D. R . ,  and Waldron, H. H . ,  
1958, Pleistocene sequence in the southeastern part o f  the Puget Sound lowland, 
Washington: American Journal of Science, v . 256, p .  384-397. 

20. Most Significant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: D. J. Easterbrook 
22. Date Prepared: 2-21-83 

1 .  
4 .  
s .  
7 .  
8 .  

2 .  Location # 3. CSD Province # �  

6 .  Col umn # _,1,_9 ______ _ 

9 .  

System Stage 
10 . Surf u ce Subsurface or Both =,_,s'!!'11rCif�a c�e=-----,Bo;e-cl o::::w:-::n:::on::::m::o:a r"'i;:;;ne;-;-;se"'dr.:, m"'en"'t"a r"'y"r""o"'ck"'s � 1 :  ��������Y�

ni 6��i n:��v
e ��VHton Formation 

Subordi nant sand 
13 . Thickness (/·1etric -80 m 
1 4 .  r,1ajor Unconforl'li ties: - Check Appropriate L i ne -

Above: 
W i th i n :  
Below: 

1 5 .  Foss i l  Data: None 

None li sconformable 
__x _ 

Angvl ar 

_x __ 

1 6 .  Radiometri
�0�

��!� 
) 800 000 Years "ll:o.:et"'h,_,od:._____,_F-'-'is'"-s-"io"'n-o.>t"'ra.,c"'k __ 

1 7 .  Economic Data: 

1 8 .  Other Data : Older than lily Creek. Fonnation, younger than late Miocene 

1 9 .  Original Reference: Crandel l ,  D. R . ,  Mul l i neaux, D. R. , and Waldron, H. H . ,  
1958, Pleistocene sequence i n  the southeastern part of the Puget Sound lowland, 
Washington : American Journa 1 of Science, v. 256, p. 384-397. 

20. Most Significant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: D. J. Easterbrook 
22. Date Prepared: 2-21-83 



1 9 . CARBON R I V E R AREA 

1 .  
4 .  
5 .  
7 .  
B .  

2 .  Location # 3. CSD Province # 705 

9 .  
System Series Stage 

i � : ���� ���g S� �����a c�b �:e B
o �� l'"u'"viccum='

5u
"-
rf
'-'

a
'-"
ce
=._ ___ --,;:Be""l "'ow:-v-ca-:-:r:;-:i o-,us::-c>o l"d"'er�un"i""tsc------

1 2 .  li thology: Domina11 t sands and  gravel s  ______l_Q_Q! 
1 3 .  Thi ckness ( n�����dinunt 1'--"10"'0-;mc--------------,----- ----' 
14. t1ajor Unconforni t ies :  - Check Appropriate L i ne -

None D is conformab 1 e Angu l a r  
_x __ 

__ x _  

15 . Fos s i l Data : None 

16 . -�Nmon�e __ Y�e�ar�s �fte�t�ho�d _______ _ 

1 7 .  Ecrmomic  Data : Sand and gravel 

1 8 .  Other Data : Mapped as ol der gl aci al depos i t s ,  l an ds l i de debris and 
mudfl ow depos its 

19 . Original Reference: 

20. Most S ign if icant Reference: Huntting , M .  T . ,  Bennett, W . A . G . , Livi ngston , V. E . ,  Jr .  
and Moen, W. S .  , compi1 ers , 196 1 ,  Geo 1 ogi  c map of Washington: Washi ngton 
Division of Mines and Geology, scale 1 : 500,000. 

21. Autho r( s )  of Sheet Preparation:  J. M .  Annentrout 22. Date Prepared: 1=18-83 

l. Reference # ?.  Locat ion .# 3. CSD Prov i nce # ____Z_Q2_ 
4. Col umn �lame Carbon River Area �: �:��\; Stratigraph i c  Unit Ohanapecosh Fonna�ion 

Col um'l # -1�9-------

8. Stratigraph ic Rank and Statu s :  

? �� ��i : �������� :�: ����� 5�ro 
Bed , �--------

9. Age Pal eogene Ol igocene Priabon i an-Chattian 
Syste11 Series Stage 

10. 
1 1 .  
12. s� ���;;a c�b �� e B

o �� r�i 0-u-,-s 
5
"'�"-��"'�"'�="::r--,u-=n'-i tccs--B'"'e"'l oo:-w:--o5ccp 1"kocet"'o"'"n ""f"'or""m"'a t"l"'on;---

Doni nan t vo 1 cani cs · fl ows andSedliTients 

13. Th ickness ( r������
d i nJn

3�0"'0+-:-=m---------,--
14 . r·1ajor Unconfomities : - Check Appropriate L ine -

�lone D i sconformab le Angular 

_ x __ 

1 5 .  Foss i l  Data : Various plant remains , see Gard, 1968, p .  B-17 

Fission Track on ash outside 
16. Radiometric Data : 30-36 mi l l ion Years r1ethodlake Tapps quadrangle 

Source: Vance, J. A . , 1982, Cenozoic stratigraphy and tecton1cs in the 
Washington Cascades : Geol ogical Society of America Abstracts , v .  14 , no, 4, p. 241 

1 7 .  Economic Data 

18 .  Other Data : 

19 . Origi nal Reference: F i ske, R . S . ,  Hop�on, C. A . ,  and Waters , A. C . ,  1963, Geology 
of Mount Ra i n ier National Park, Wash1 ngton : U. S. Geological Survey 
Profess i onal Paper 444, 93 p .  maps 

20 . Most S ign if icant Reference : Gard, M. L : ,  Jr. , 1968, Bedrock _ geol ogy of the Lak� 
Tapps quadrangl e ,  Pi erce County, Wash1 ngton: U. S .  Geolog1cal Survey Profess10nal 
Paper 388-B, 33 p .  

21 .  Author( s )  of  Sheet Preparat ion :  V .  A .  Frizzel l ,  Jr. 
22. Date Prepared: 12-10-82 

- 8 5-

� :  ��f���n�:m! Carbon Rive/Are�ocation # _____ 3 . CSD Provi nce # � 
5. Chart # 6. Column # 
7. Name of Strati graph i c  Un it  nonmarine sed1mentary rocks of voicamc ong1n 
8 .  Stratigraph ic  Rank and Status: 

� �� ��i : �������� ! i: �����sr���ma
orma�i�rm��mber , Bed,

�-
-------

9. Age Neogene _ _,M-'-'i-"'oc,e�ne�--
-� ? Serrava1 1 i an - ? Mess in ian 

Sys tern Series Stage 

i � � ��:�� �� g 
S�� ����a c�b��e Bot: 1'1 u--v'i u-m"'

5""-
r
'-'

fa
'-"
c
"-
e 

----B"'e-.1 o�w�"'un�k"'noccw=--n .�-----

1 2 .  Li thol ogy: ��������Jnt 
sediments of volcanic origin 100; 

i l :  �:J � �n �� �o � �� ��� � ;cce sco:--'0"":"'142-!ch��c"'k'A'""p"'p r"'o"'pr"l a"'tc;;e 'L'i n::-.:e:---
�Jor:e Di sconformab 1 e Angul ar 

_x __ 

1 5 .  Fos s i l  Data : Fossil l eaves , see Gard, 1968, p .  B23 

1 6 .  

1 7 .  Economic Data ·  

18 .  Other Data : 

--�N�o�ne�--Y�e�ar2s �Me�t�ho�d ______________ _ 

19 . Origina l Reference: Gard, M. L . ,  Jr. , 1968, Bedrock geology of the Lake Tapps 
quadrangl e ,  Pi erce County, Washington: U. S .  Gee 1 ogi ca 1 Survey Profession a 1 
Paper 388-8, 33 p .  

20. Most S ignifi cant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation: V. A. Frizzel l ,  Jr .  22. Date Prepared: 12- 11-82 

1 .  Reference # 2. Location # 3. CSD Province # 
4. Column Name Carbon River Area �: ����\� Stratigraphic Unit Pu et Grou 

6' Co l urm # ___c19'--------

8. Strati gra ph ic Rank and Status :  
( C � rc le  Appropr�ate Rank) �fgmation 1·1ember, Bed , ---------
( C l rc l e Appropnate Status� Infomal 

9. Age Pal eogene Eocene Lutetian-Priabonian 
System Series Stage 

10 . Surface Subsurface or Both Surface and subsurface 
1 1 .  Boundi ng U n i t s :  Above Ohanapecosh Fonnati on Be low Unknown 
1 2 .  Li thol ogy: Dominant sedimentary rocks 

Subord i nJnt yol canirs 

i L �: j � �n �� �0 � �� ��� � i-:ce sc-;: ""32"'�"'0 ccl"�;ccec'"k'Accpp"'r"'"o p"'r"i a'"'t7e 'L7i n::-.:e---
tlone D i s conformab l e Angular 

__ X __ 
Unkno_wn ___ 

__ x __ 

0 % 
20 % 

15. Foss i l  Data: Megafloras - see Wolfe, J .  A . ,  1968, Pal eogene biostratigraphy of 
nonmarine rocks in King County , Washington: U. S. Geological Survey Professional 
Paper 571 , 33 p . ,  7 pl s .  

1 6 .  Radiometric Data : 
Source: 

1 7 .  Economic Data · 

__ mNo�ne� __ �Y�e�ar�s �fle�t�ho�d ______________ _ 

1 8 .  Other Data : See Carbonado , Northcraft and Spi keton Formations 

1 9 .  Original  Reference: White, C. A . ,  1888, On the Puget Group of Washington Territory : 
American Journal of Science, 3rd Series, v. 36 , p. 443-450. 

20. Most Signif icant Reference : Gard, L .  M . ,  Jr . ,  1968, Bedrock geol ogy of the Lake 
Tapps quadrangle,  Pierce County , Washington: U .  S .  Geo logical Survey Professional 
Paper 388-B ,  33 p. 

21. Author(s )  of Sheet Preparation : J. M .  Armentrout 22. Date Prep a red: 10-16-82 



1 9 . CARBON R I V E R  AREA 

1 . 
4 .  
5 . 7 . 
8. 

9 .  

2 .  Location # 3. CSD Province # 705 
Carbon River Area 

Bartoni an-Priabonian 
System Series Stage 

10. Surface Subsurface or Both Surface and subsurface 
1 1 .  Bounding Un its : Above Ohanapecosh Fonnation Below Northcraft Format1 on 
12. Li thology: Oomi nant sedimentary 100% 

Subord inant % 
13. Thickness ( t�etric 1 0 m 
14. Major Unconforr.�i t ies : - Check Appropriate L i ne -

tlone D isconformable Angular 
Above: _ x __ With i n :  
Below: _x __ 

15 . Foss i l Data: Nondiagnostic foss i l s  - see Gard, 1968, p . B-12 

16 . Radiometric Data: �N�omne�--Y�e�ar�s �t1e�t�ho�d _______ _ Source: 

17. Economic Data : Coa 1 

18. Other Data : 

19 
· 

0
���j�!�9���

e
Pi���� c����Y , L Wa�hi n��O� : 19B� ' s  �

e
���i�gf�� l 0��r��Y t��o�:�� i����s 

Paper 388-8, 33 p. 

20. Most Signi ficant Reference: Same 

2 1 .  Author( s )  of Sheet Preparation : Virgil A. Frizzel l ,  Jr. 
22. Date Prepared: 12-1 1-82 

1 .  
4 .  
5 .  
7. 
B. 

_""Ca:c:r�bo:c:n•R"i=ve/Are�
ocation # 3. CSD Province # � 

9 .  Luteti an-Bartonian 
System Series Stage 

10. Surface Subsurface or Both Surface and subsurface 
1 1 .  Bounding Un its : Above Nor"'t"'hc"'ra,.;f;;:t==--=-==-i:seCi-1:::-ow:--non"'k"'no""w"'n _____ _ 

1 2 .  Li thology: Domi nant sedimentary rocks 100% 
Subord inunt % 

i � : ��j � �n���o� �� ;�� � i"'e s"': -=-_'";C�h�ec"'k'A"'p;;:p r"'op;;:r""i a"tOCe 'L"'l n;;;;e:----
None Di sconformable Angular 

Above: � 
With i n :  
Below: Unknown 

15 .  Foss i l Data: Megaflora - di scussed by Wo�fe, J .  A . , 1968, Pal�ogene biostratigraphy 
of nonmarine rocks in King County, Wash1ngton: U. S. Geolog1cal Survey 
Professional Paper 571 , 33 p. 7 pl s .  Also mol l usks - see Gard, 1968. 

16. Radiometric Data : �N�on�e�---Y�e�ar2s ��ie�t�ho�d _______ _ 
Source: 

17. Economic Data : Coal 

18. Other Data: 

19. Original Reference: Wil l i s ,  B . ,  1898, Some coal fields of Puget Sound: U. S .  
Geological Survey 18th Annual Report, p t .  3-C , p. 393-436. 

20. Most Sign i fi cant Reference: Gard , L .  M . ,  Jr. , 1968, Bedrock geol?gy of the 
lake Tapps quadrangle , Pi erce County , Washington: U. S. Geolog1cal Survey 
Profess i onal Paper 388-B ,  33 p .  

2 1 .  Author( s )  o f  Sheet Preparation: V .  A. Frizzell , Jr. 
22 . Date Prepared : 12·11-82 
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1 .  Reference # 2. Location # 3. CSD Province # _lQL__ 
4. Column Name Carbon River Area �: ���;\: Stratigraphic Un1t Northcraft Fonn�tio: �;

n
P:ge"'t"'

1
�i<::r::::ou"'p _____ _ 8. Stratigraphic Rank and Status: 

f�� ���= ��������:�: �����s��m��mber, Bed , ---------
9. Age Paleogene Eocene Lutetian-Priabonian 

System Series Stage 

� � : ��:� � ��g S����;� ac:b��e Bo��i"'ke"'t-o:on:-T.����:O
fa
'l'�
e
l'::, o,::�

n
"'
d
'-'
s
""
u
"'b
s
,_,
u
::.,
r
�ii:'�:'i'j�':::w,.-,-Ca""r"'bo=n""ad:;::o"F"'o:=rm;;:;a-.ct 1'-o""n --

12. Li thology: Dominant andes itic volcamcs and mudflows 
Subord i nant sedimentary rocks � 13 . Thickness (f1etric 60-610 m 

14 . f·1ajor Unconformities: - Check Appropriate L 1 ne -

Above: 
With i n :  
Below: 

15. Fos s i l  Data: None 

None Oisconformable Angu l a r  
__ x _ 

__x_ 

16. Radiometric Data : --�No�n�e ____ Y�e�ar�s �tte�t�ho'-'d�-------------
Source: 

17. Economic Data : Road rock 

18 . Other Data : 

19. Ori ginal Reference: Snavely, P. 0 . ,  Jr . •  Roberts . A. E . ,  Hoover, li�n, Jr . ,  �nd 
Pease, M. H . , Jr . ,  195 1 ,  Geol ogy of the eastern part of the Central 1 a:Chehal 1 s  
coal district, lewis a n d  Thurston Counties , Washington: U. S .  Geolog1cal Survey 
Coal Investigations Map C-8 , 2 sheets , 1 : 31 ,680 

20. Most S ign if i cant Reference: Gard, L. M. , Jr. , 1968, B�drock of the Lake 'fapps 
quadrangle, Pierce County , Washington: U. S . Geolog1ca1 Survey Profess1onal 
Paper 388-8, 33 p .  

2 1 .  Author(s ) o f  Sheet Preparation : V .  A .  Frizzel l ,  Jr. 
22. Date Prepared: 12- 1 1-82 



2 0 .  BELL I NGHAM AREA 

A. COMPOSITE SECTION LOCATION 

Reference # --------
Latitude ----"'48L0 -==

-__cc45,__
-
"-057 and 

Location # _______ _ 

Longitude __ :cl2o=2_0 __ __::o30:...' -"-
County or Counties � Whatcom County and Skagi t County 

State . . . .  Washin ton 
Colu�n rlar.�e: Bel l i ngham Area 

Chart rlame: Cenozoic Stratigraphic Units-Western Oregon and Washington 

General l_oca t J On Descri pt ion : Cenozoic section composited from both surface 
and subsurface units in western Watcom and Skagit Counties , Washington 

Pri nci pa 1 Reference : 

Johnson, s. y . ,  1982, Stratigraphy, sedimentology and tectonic 
setting of the Eocene Chuckanut Formation, northwest 
Washington: unpub. Ph.D. thes i s ,  University of Washi ngton , 
Seattl e ,  221 p .  

Col umn Authors : s .  Y .  Johnson, Washington State Uni vers i ty 
D. J. Easterbrook ,  Western Washington Uni vers ity 

B. OATA SHEETS FOR EACH STRATIGRAPHIC UNIT ON CORRELATION CHART 

I .  
4 .  
5 .  
7.  
8 .  

9. 

2.  Location # 3. CSD Province -.1 705 

Sys tern Series Stage 

{ � : �� �� � f�g 
S
� ���;;

a c
:b�� e B

o � � 1'-cu�v��"�:':-�fc,;a,.,ce.__,
an
"'
d
�
s
'-"
u
"'
bs
=
u'-'
rf
c:
a
"'
ce
'ocse"l:co,c-"o"l v=m"'pi""a...,s"'ed"',"'me"'n"'ts,_---

1 2 .  L i thology: DoMinant drift 98·� 
Sub?rdinu�Sil t  ;�, 

U :  Unco���;�� �i�escc,--:c_-;clt2h-':!:lP!t-k-"lmA"'p�pcr:;co;,-;pr"i a"t"'e'L'i n"'ec-- -
tlone D i s conformable ll,ngu lar 

_x __ 
X 

_ x __ 

1 5 .  Fos s i l  Data: Marine shel l s  i n  Bel l i ngham gl aciomarine drift member. Wood occurs 
in both s i l t  and clay units and t i l l  uni t s .  

1 6 .  Radiometric Data : 10 000- 18 .000 Years rle thod Radi ocarbon 
Source: Easterbrook , D. J. , 1969, Ple1 stocene chronology of the Puget 

Lowl and and San Juan Is lands ,  Washington: Geol ogical Society of America Bul l etin ,  
v .  80, p .  2273-2286. 

1 7 .  Economic Data: 

18. Other Oata :Fraser Drift incl udes : 1 )  Sumas Stade (youngest )  
2
3

) Vashon Stade 
) Everson Interstade 

4) Evans Creek Stade (oldest) 

19 . Original Reference: Armstrong ,  J .  E . ,  Crandel l ,  D .  R . , Easterbrook , D .  J . ,  and 
Nob le ,  J . ,  1965, late Pleistocene stratigraphy and ch�onology . in southwes�ern British Co l umb ia and northwestern Washi ngton : Geol og1cal Soe1 ety of Amenca 
Bul l eti n ,  v. 76 , p. 321-330. 

20. Most Significant Reference: Easterbrook , D .  J . ,  1976, Geo�ogi c map of �ester� . 
Whatcom County , Washington: U. S. Geological Survey, M1 scel 1 aneous 1 nvest1gat1ons 
series Map 1-854-B. 

21. Author( s )  of Sheet Preparation: D .  J. Easterbrook with additions by J .  M .  Armentrout 
22 . Date Prepared: 2-21-83 2-28-83 

-87-

I .  
4 .  5 .  
7 .  
8 .  

9 .  
System 

2. Location # 3. CSD Province # _lQ2____ 
Bel l  in ham Area 

6. Col umn It _,1,_0 ______ � 

Wisconsin 
Series Stage 

10. Surface Subsurface or Both ·
"M�

S!
�
Jr
J
f•t:

'
t
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U
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�
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�
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�
s
�
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s
�
ur
�
f,ac

\i';
e
;TO;�ill:JL:liJll£;q�illL:_ � � :  �����1 ��y �ni ���i n:��ve ----tfwr Drift Be 1 ow undiff. terrace J5%osfts-

Subord. i. n;a�
nt
:.n;:�p�

ea
�t�

a
�
n
;
d
�
s
�
an
�
d
:;:;:;=;::;;::,::

=:::;---- 20% 1 3 .  Thickness (r�etric
-;; 1 4 .  l�ajor Unconfomi ties : - Check Appropriate Line -

�Jane D i s conformab le Angul ar 

__ x _ 

1 5 .  Fos s i l  Data: Wood and shel l s  

16 . Radiometric Data: 18,000-28 ,000 Years r1ethod Radi ocarbon 
Source: Easterbrook ,  D. J . ,  1969 , Pleistocene chronology of the 

Puget Lowland and San Juan Is lands, Washington: Geological Society of 
America Bul leti n ,  v. 80 , p. 2273-2286. 

17. Economic Data : 

1 8 .  Other Data : 

1 9 .  Original Reference: Armstrong , J. E . ,  Crandel l ,  D. R . , Easterbrook, D. J . ,  
Nob 1 e ,  J .  B .  , 1965, late Plei stocene stratigraphy and chrono1 ogy i n  southwestern 
British Columbia and northwestern Washington: Geol ogical Society of America 
Bul leti n ,  v. 76 , p. 321-330 . 

20 . Most Signi ficant Reference: Easterbrook , D. J . ,  1976, Geologic map of western 
Whatcom County, Washington: U. S. Geologic Survey , Miscell aneous investigations 
series Map 1-854-B. 

2 1 .  Author( s) of Sheet Preparation: D .  J .  Easterbrook with additions by J. M .  Armentrout 
22. Date Prepared: 2-21-83 2 -28-83 



20 . B E L L I NGHAM AREA 

I .  
4. 
5 .  
7 . 
8 . 

9 .  
System Series Stage 

10. Surface Subsurface or Both Surface and subsurface 
1 1 .  Bounding Un its : Above a l l uvium Below Eocene or older umts 
12. Li thology: Dominant 10 

Subord i nant ___ % 

� � :  �:J � �n���o���;�� � i"'e ,cc,-_--ic'Ch:ocec""k'A"'p'-"pr"'o p"'r"i a"'t""e 'L"i n"'e---

Above: 
Wi thi n :  
Bel OI'i : 

tJone Di sconformable Angu l ar 
X 

__ x_ 
__ X _ 

1 5 .  Fossi l Data : None 

1 6 .  Radiometric Data: -�No�n�•--Y�e�ar�s �r1e�t�ho�d _______ _ 
Source: 

17. Econorlic Data : Sand and gravel 

18. Other Data : Various units sourced by al pine glaciation, marine terrace development 
and river and stream terrace bui l ding 

19. Original Reference: Armstrong, J. E . ,  Crandel l ,  D .  R., Easterbrook! D .  J . ,  
Nobl e, J .  B . ,  1965 , Late Plei stocene stratigraphy and chronol ogy 1 n  south"festern 
British Columbia and northwestern Washington: Geo 1 ogi ca 1 Society of Amer1 ca 
Bulleti n ,  v. 76 , p. 32!-330. 

20. Most Signif i cant Reference: Easterbrook, D: J . ,  1976, �eo logic map ?f wes!ern . Whatcom County, Washington: U. S. Geolog1c Survey, M1scel1 aneous 1nvest1gat1ons 
series Map I -854-B .  

2 1 .  Author( s )  o f  Sheet Preparation : J. M. Amentrout 
22 . Date Prep a red: 1- 18-83 

! .  
4 .  
5 .  
7 .  
8 .  

9 .  
System 

Location # _____ 3. CSD Province # �  
Col umn # _,2ce.O ______ _ 

Priabonian - ? Rupelian 
Series Stage 

i � : �� ��� �� g s�� ����a c�b ��,e B
f'

o

m

t
��
u�a t�e�r��a�;;�a�

ce
�======�=B�e=l o=w�p�r�e-�T�er�t"l a'""ry,.-

---
---12. Li thology: Domi na�t 

.:
::conglomerate 60 "; 

1 3 .  Thickness ( r�!����
d l nant -,-I�;g�g,..d�'-"to"-'n"'-e-------,----- 40 % 

1 4 .  /�ajor Unconformiti e s :  - Check Appropri ate L ine -
None Di sconformab 1 e 

__ x_ 

Angul ar 
_x __ 

_ x __ 

15 .  Foss i l  Data : Upper Bulson Creek un it contains megafossi l s  of �arly to t;1i ddl� 
Refugi an age: Marcus , 1981, unpub M.S . thes i s ,  Western Wash1 ngton Un l Vers 1 ty , 84 p. ( Bathybembi x columbianum Zone and Echi hophoria fax Zone of . Armentrout (1975): see Annentrout, J. M. , 1981 , Geological Soci ety of Amenca 
Special Paper 184, p. 137-148. 

16 . Radiometric 
S��;�e : 

__ ,_,No"'n,_e __ Y'-'e"'-ar'-"-s �Me'-'t�ho!.'!d _______ 
_ 

17 .  Economic Data : 

18. Other Data : Consists of a l ower uni t ,  1300 m th ick, disco�formably ?verlain by an 
upper 600 m thick uni t. Bounded to the north by the Dev1 l s  Mounta1 n  faul t . 

19. Origina l Reference: Lovseth, T. P. , 1975, The Devi ls Mountain fault zone, 
northwestern Washington, unpub. M .S . thesis , U!'livers i ty of Washington, 29 p. 

20. Most S igni ficant Reference: Marcus , K. L . ,  1980, Eocene-Ol igocene sedimentation 
and deformation in the northern Puget Sound Area , Washington: Northwest 
Geol ogy, v. 9, p. 52-58 

21. Author{ s )  of Sheet Preparat ion: S .  Y .  Johnson Additi ons by J .  M. Annen trout 
22. Date Prepared : 7-7-82 10-23-82 
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� : ��f���
n
��m! Bell i nqh�� A;��

ation # _____ 3. CSD Provi nce # � 

j: ����\� Stratigraph i c Umt nonmarine sedimen��ry 
C
���� 

# 
--'2"'0-------

8. Stratigraphic Rank and Status :  

� �� ��1: ��������:i: �����s�
r���mal m t10n /�ember, Bed, ---------

9. Age Neogene _n_Mi!.!lo.,ce'"'n•'--------- ? Serrava1l ian to ? Messinian 
System Series 

10. Surface Subsurface or Both Subsurface 
Stage 

1 1 .  Bounding Units: Above Pleistocene sediments Below Eocene rocks 
12 .  L i thology: Domi nant sandstone 30 %  Ava1lable 

Subordi nant s i l tstone ----m--% data 
13. Thi ckness (Metric 1000 m imprecise 
1 4 .  r�ajor Unconforr.� it ies : - Check Appropriate L i ne -

None Di sconformable Angu lar 
Above: _x __ With i n :  
Below: _x __ 

15. Foss i l Data: Palynomorph assemblages suggest correlation both with Mi ocene 
floras of Pacific Northwest and Mi ocene floras of Europe (Hopkins , 1968) 

--��---Y�e�ar�s �rle�t�ho�d�-------------

19 . Ori g ina 1 Reference: Hopkins, W. S. , Jr. , 1968, Subsurface Miocene rocks , British 
Col umbia-Washington, A Palyno logical Investigati on : Geological Society of 
America Bul l eti n ,  v .  79, p .  763-768 

20. Most Significant Reference: Same 

2 1 .  Author{ s )  of Sheet Preparat ion : J. M. Armentrout 
22 .  Date Prepared: 8-4-82 

I .  
4 .  
5 .  
7 .  
8 .  

9 .  

1 0 .  
I I .  
12 .  

1 3 .  
14. 

System Series 

Above: 
Wi thi n :  __x _ 
Below: 

Pri aboni an-Rupe 1 ian 
Stage 

Below pre-Tert1ary 

Angu lar 
X 

_x __ 

65 % 
35 % 

1 5 .  Foss i l  Data : Palynomorphs i ndi cate Eocene age (Hopkin s , _ l966 } ,  p�obab�y Late 
Eocene : Reiswig ,  1982 , unpub. M . S .  thes i s ,  Western Wash1ngton Un1 Vers1ty, 
Bel l i ngham 

16. Radiometric Data: --�No�o�e ____ Y�e�ar�s �rle�t�ho�d�-------------
Source: 

17. Economic Data : Mined for fire clay across the i nternational boundary in Canada 
on Canadian Sumas Mountain 

18. Other Data : 

19. Ori ginal Reference: Daly , R. A . ,  1912, Geology of the North American Cordi l l era 
at the 49th paral lel : Geological Survey of Canada Memoir 38, 546 p. 

20. Most Signi ficant Reference: Hopkins , W. S . , Jr. , 1966, Palynol ogy of Tertiary 
rocks of the Whatcom Basin , southwestern British Columbia and �orthwestern 
Washington: unpub. Ph . D .  thes i s ,  University of British Col umb1a ,  Vancouver, 
184 p .  

2 1 .  Author(s ) o f  Sheet Preparation : S .  Y. Johnson 
22. Date Prepared : 7-7-82 



2 0 .  BELL I NGHAM AREA 

1 .  Reference # 2 .  Location # 3. CSD Province # �  
4. Col umn �Jame B l l i n  ham Area 
5. Chart # 6 .  Col umn # 20 

�: ���� t � � r; � �� � i ���kh � �d U� �; t·"uo's �"'-hu"'c""ka'"n'"-ut"--"'F o,_rm,a,_.,t-'-'i o'-"n�����������-

? � � ��1: �������� :�: �����5;ro�rma 
oma t1 on !�ember, Bed , ��

������-

9. Age Pal eogene Eocene Ypresian-Priabonian 
System Series Stage 

10. Surface Subsurface or Both Surface and subsurface 
1 1 .  Bound i ng Un i t s :  Above Quaternary deposits Below pre-Tert1ary 
1 2 .  L i thology: Dominant s i l tstone 55 % 

Sub�rdinJnt sandstone � 
i � :  ��� ��n���o���;�� � ;cces�:"'50"'�"i0(��!ll��'¥��ALp7pr�o7pr�i�a t�e'L�i �ne -

�lone Oi sconformabl e Angul a r  
X 

��X -
_x __ 

1 5 .  Foss i l  Data : Palynomorphs indicate middle to late Paleocene age ( based on correl ation 
with assemblages with the Canadian Arcti c )for the base of the unit and late Eocene 
ages

. 
for t

. 
he upper part of the un i t :  Reiswig ,  1g2 ,  unpub. M . S .  thes i s ,  Western 

Washington University , Bel l i ngham Fission track zi rcon date 
1 6 .  Rad 1 ometnc Data : 49-55 mi l l ion Years i1ethod of 49 . 9± 1 . 2  Ma 

Source: From tuff at top of Be 11 i ngham Bay Member; fl ss 1 on track ages on 
detrital zi rcons from the base of the uni t indicate it can be no older than 55 Ma 
(Johnson , 1981 ) .  

1 7 .  Economic Data : Contains abandoned coal mi nes 

18. Other Data : Recently subdivided by Johnson, 1982 . 

1 9 .  Ori g i n al Reference: Mclel lan ,  R. D . , 1927 ,  The geology of the San Juan Islands :  
Washington University Publ i cations i n  Geology, no. 2 ,  185 p .  

20. Most S i gn i f icant Reference: Johnson, S .  Y . ,  1982, Stratigraphy, sedimentology and 
tectonic setting of the Eocene Chuckanut Formation , northwest Washington : unpub. 
Ph . D .  thesis ,  Univers ity of Washington , 221 p. 

21. Author ( s )  of Sheet Preparation : S. Y. Johnson 
22 . Date Prepared: 7-6-82 

System Series 
10 .  Subsurface or Both --"'Su>llr.'-!fa,coce����--,=,-,.,=-=.,-,=�==� 1 1 .  Un i t s : . Above Quaternary Be l ow Shde and Padden membe rs 
12 · ���� �� � �u· "n .. t 

c
.,
o
""
n
9'-'�'i'��:"�"-'��"-'�"-�e--,-an"'d--,s,-a"'nd"'s"'to"'"ne=-���� 30% 

l � : �: J � �n �� �0 � �� ;�� � i"e'"'s ,c--"'
8
�;;;
0
.-ic��C,e�c�kc--A"'p"'"p

-"'roc::p r"'i�a t;c::e-,L'i-::cn e=---
None Di sconformab l e Angul ar 

-�' -� 
-�x -

1 5 .  Fos s i l  Data : None , but i s  older than l a st  movement on Boul der Creek fau lt ,  which 
i s  draped by the l ate Eocene Hunti ngdon Fonnation. Therefore , it i s  no younger 
than 1 ate Eocene age. 

16. ��N�on�e ____ �Ye�a�rs ����et�h�od�������--

1 7 .  Econol'l i c  Data : 

18 .  Other Data : Type section in the bed of Coal Creek (sec. 4, T. 39 N . ,  R. 5 E ) .  
Contains greenstone-rich boulder conglomerates and l i thic sandstones derived 
from proximal northern sources . 

1 9 .  Ori g i n a l  Reference: Johnson, S. Y . ,  1982 , Stratigraphy, sedimentol ogy, and tectonic 
setting of the Eocene Chuckanut Formation, northwest Washington : unpub. Ph . D .  
thes i s ,  University of WAshington , 2 2 1  p .  

2 0 .  Most S i g n i f i cant Reference : Same 

2 1 .  Author ( s )  of Sheet Preparat ion : S. Y. Johnson 
22. Date Prepared: 7-6-82 
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i : ��i���n��m! Ar a 
location # �---� 3. CSD Province # __192___ 

5. Chart # 6. Col umn # 20 
7. Name of Strat1graphic Un it Padden member of the Chuckanut Format1on 
8 .  Strat i graph ic Rank and Status: 

( C i rc le Appropriate Rank) Group Fomat ion er.1 er Bed, 
( C i rcle Appropriate Status) Formal nforma -�������� 

9 . Age P a 1 eo gene _ __,E"'oc"e"'ne,__ ___ � luteti an-Priabonian 
System Series 

_lL__ 
_lL__ 

Stage 

�X-� 

1 5 .  Fos s i l  Data : Pollen have been assi gned late-middle to l ate Eocene ages 
( Reiswig ,  1981) 

16. Radiometric Data : 
Source: ��N!l!:D>rune,___v,_,e"-'ar2s '-"lle"-'t"'hoc""d'-������-

1 7 .  Economic Data : Contains abandoned coal mines 

18 . Other Data :Type section of lower 1200 m i s  exposed on Chuckanut Bay (sections 25 
and 14 T. 37 N . ,  R .  2 E.) Petrologically distinct from underlying and interfingering 
Chuckanut Formation strata. Unconfonnab ly overl ies pre-Tertiary basement a 1 ong 
bas in margin .  

1 9 .  Ori g i na l Reference: Johnson, S .  Y . ,  1982 , Stratigraphy, sedimentology, and tectonic 
setting of the Eocene Chuckanut Formation, northwest Washi ngton : unpub. Ph . D .  
thes i s ,  University of Washi ngton , 2 2 1  p .  

20. Most S i g n i f i cant Reference: Same 

1 L  
11 .  

Preparation : S. Y. Johnson 
7-6-81 

I. Reference # 2. Location # 3. CSD Province # 705 4. Col umn �Jame Bel l i n ham Area 
5. Chart It 6. Col ur1n tt 20 7. Name �f Strat1 graph i c  Un i t  Bal d  Mountain member of the Chuckanut Forma bon 
8. Strat 1 graph i c  Rank and Status: 

( C i rc le Appropri ate Rank) Group Fomat ion �ember Bed, 
( C i rc l e Appropriate Status) Formal Inforr1a ��������-

9 . Age Paleogene Eocene ��P�r...,iao.eb�Dncci,an'----������-
Sys tem Series Stage 

10. 
1L 
1 1 .  

S � �� � � � � c�b��e B��� t'e;;� r����2:;"'ac'-'e'-�
���,8 e'll ;;;owc--uwa"'r"'m"c"k-;;m;;;;em"'b::cer,--��-

Doml na�t conglomerate 
SubordlnJnt sandstone 1 3 .  Thickness ( r�etri c 

':s�siQ.ojmk=:=::�::;:=�:===�
�

�� 14 . f·1ajor Unconfort'li tie s : - Check Appropriate L ine -
tlone Di sconformab l e 

X 
_x_� 

Angu l a r  
--�'-� 

1 5 .  Fos s i l  Data: Contains angiosperm pollen ( E .  leopol d ,  written corrmunication 1980 ) .  
Uni t  i s  cut by last movement o n  Boulder Creek faul t ,  which i s  draped by the 
late Eocene Hunti ngdon Formation . Therefore , is no younger than late Eocene age . 

1 6 .  Radiometri
�0���: �  

J)NIQJon:�ee ___ v,_,e�arc::,s cclle'-'tC'ho""d'-������-

1 7 .  Economic Data : 

18. Other Data : Mi sch ( 1966) named this unit the Ba ld  Mountain Forma tion and correlated 
it with early Mesozoic strata. Chert-rich congl omerates are dominant l i thology. 
Very indurated. Unconformably overl i es pre-Tertiary basement on basin rna rgi n .  

19 . Ori g ina l Reference: Misch , P . ,  1966 , Tectonic Evolution of the Northern Cascades of 
Washington State - A West-Cordi l l eran Case History: Canadian Insti tute of Mining 
and Meta l l urgy, Special Vol ume 8, p. 101-148. 

20. Most S i g n i f i cant Reference: Johnson , S. Y . , 1982, Stratigraphy, sedimentology, 
and tectonic setting of the Eocene Chuckanut Formation , northwest Washington, 
unpub. Ph .D .  thes i s ,  University of Washington, 221 p. 

2 1 .  Autho r ( s )  of Sheet Preparat i on : S. Y .  Johnson 22. Date Prepared: 7-6-82 



2 0 .  BELL I NGHAM AREA 

1 .  Reference # 2. Location # 3. CSD Province # � 
4. Co 1 umn Name Be11 i ngham Area 
5. Chart # 6. Column # 20 
7. Name of Strat1 graph1 c Unit Warnick member of the Chuckanut Fonnation 
8. Stratigraphic Rank and Status :  

? � ����= :������� :i: �����5�r���m:�ma����m�ernber Bed . ---------
9. Age Pal eogene Eocene Barton ian-Priabonian 

System Series Stage 
10 .  Surface Sub�urface or Both Surface 
1 1 .  Bounding Umts: Above Bal d  Mountai n member Be l ow Sl ide member 
1 2 .  Lithology: Dominant s i l tstone and sandstone 70 
1 3.  Th�ckness ( t4!����

din���-JQ88J;mera±e 30% 
14 . MaJor Unconformities : - Check Appropriate L ine -

Above: 
W ith in :  
Below: 

None Di sconformab 1 e Angul ar 
__ x_ 
__ x_ 
__ x_ 

15. Foss i l  Data :  None but i s  cut by last movement on Boulder Creek faul t, which is 
draped by the l ate Eocene Hunti ngdon Formation. Therefore , it i s  no younger 
than l ate Eocene age. 

16. Radi omet ri 
�0���! � N,"'ocwne;__ ___ Y'-"e"-'a r_,_s ,_,llccetc.ch"'odc__ ______ _ 

1 7 .  Economic Data: 

18. Other Data : Type section above Canyon Creek (sec. 24 , T. 3g N . , R .  6 E . )  
Contains beds o f  chert-rich conglomerate derived from north . 

1 g .  Original Reference: Johnson, S. Y . •  Stratigraphy, sedimentol ogy, and tectonic 
setting of the Eocene Chuckanut Formation , northwest Washington: unpub. Ph . D .  
thes is ,  Uni versity of Washington, 221 p ,  

20. Most Sign if icant Reference: Same 

2 1 .  Author( s ) of Sheet Preparation : s. Y. Johnson 
2 2 .  Date Prepared: 7-6-82 

1. Reference # 2. location # 3. CSD Province # 
4. Column tlame 
5. Chart # 6. Col umn # 20 
7 .  Name of Stratigraphic Un it Goyprnprs Ppjnt member of the Chuckanut Fonnabon 
8. Stratigraphic Rank and Status: 

705 

� � ! ���= �������� : �� �������r���m:�ma�����ember Bed , ---------

9. Age Paleogene Eocene Ypresi an-Lutetian 
System Series Stage 

i � :  ���� ���g 
S ����;�a c�b��e Bo t�a-,-dd;;:e��"';;�O:;=�Ol'�;'C= r;;-----,;cBe"t �o.S"e"l"l '"'' n:;;;q h"'a"'m "B"'ay�m"'e'"'mb"'e"'r--

1 2 .  Li thology: Dominant -=-t"Ul!l!illllll'-�----------
80 % Sub?rdinunt conglomerate 20 % 

i � :  �� � � �n �� �J � �� ;�� � 1 "e '"'s :�-'"c"h_j]Je cl,k-A�p7pr=o7p r"'1""a t"'e'L'i�n e�--

1 5 .  Foss i l  Data : None 

tlone Di sconformab 1 e 
__ x_ 
_lL__ 
__ x_ 

Angu lar 

1 6 .  Radiometri �o���: �Over1��� upper p::tr�f Ben[\er.',��hgo�hda:O.m�B"'a�y•nl'"el""llb�et""'Wfrti IMtfrt "'lla�s 
4g , g±1 .2 Ma tuff bed {fission track-zi rcon ) .  

1 7 .  EcQnomi c )at a : 
18. Other Data :  Type section at Governors Point (sec . 26 .T. 38 N . ,  R. 4 E . )  Uni t  

i s  375 m thick a t  type section and thins to the east. Contains meta-graywacke
rich conglomerates with proximal northern sources . 

1 g .  Original Reference: Johnson, s. Y. , 1982 , Stratigraphy , sedimentology , and tectonic 
setting of the Eocene Chuckanut Formation, northwest Washington: unpub. Ph .D. 
thes i s ,  University of Washington, 22 1 p. 

20. Most Significant Reference: Same 

2 1 .  Author( s )  of Sheet Preparat ion :  S. Y. Johnson 
22. Date Prepared: 7-6-82 

- 90-

1 .  Reference # 2 .  Location # 3. CSD Province # _2QL 
4. Column Name Bpl l i ngham Area 
i: ����

t
o: Stratigraphic Unit S l i de member of t�� C����=�u: ���"=nn"'a""t,'-o=-n-----

8. Stratigraph i c  Rank and Status: 
�����1: ��������:i: �����s!r���m:�ma����m:ember Bed, ---------

9. Age Paleogene Eocene Lutetian-Bartonian 
System Series Stage 

� � :  ����� ��g S��� ��� ac:b��e ���� e'""'F ;'\';'f!":JI!a ;O<�':.d -cw"'a rn=i c:o:k-:m::;:b:::rs-.B"'e"l o:::-w"B""e'"'l l"i""ng"'h""'am::-.-:Ba"'y�-=b"'er;;--
1 2 .  Lithology: Dominant · 70 %  

Subordinant sandstone � 
1 3 .  Thickness (Metric ---
14 . l�aj or Unconforr.rit ies :  - Check Appropnate L 1 ne -

Above: 
W ith in :  
Below: 

None Disconformable Angular 
_lL__ 
__x_ 
__x_ 

15 .  Foss i l  Data:Pol len from sample of uncertain location has been assigned early to 
early-middle Eocene age (G. E. Rouse, written comunication 1g82) ; overl ies 
radi ometrically (fission track-zircon) dated early Eocene Bel l i ngham Bay member. 

1 6 .  Radi ometri �0���! �  
_rNurnnneec__ __ _,_,Yecoar'-'-s '!ttocet,_,h�odc_ ______ _ 

1 7 .  EcQnomic Data: 

18. Other Data : Type section on log roads on Sl ide Mountain (sees . g & 4 ,  T .  3g N . ,  
R . 6 E . )  Interfingers with the Padden member to the west but has di fferent 
petrology. 

19. Original Reference: Johnson, s. Y .• 1g82 , Stratigraphy, sedimentology and tectonic 
setting of the Eocene Chuckanut Fonnation , northwest Washington: unpub. Ph .D . 
thes i s ,  Uni versity of Washington , 221 p .  

2 0 .  Most Sign if icant Reference: Same 

2 1 .  Author ( s )  of Sheet Preparation: s .  Y .  Johnson 22. Date Prepared: 7-6-82 

I .  
4 .  
5 .  
7 .  
8 .  

9 .  

1 0 .  
1 1 .  
1 1 .  
1 3 .  
1 4 .  

Reference # 2. location # 3. CSD Province # 705 Co 1 umn , Name Bel l i  nqham Area Chart # 6. Co 1 umn # 20 

����t�:r����;i ����h��d
u��;����ingham Bay member of the Chuckanut Fonnat1on 

( C i rcle Appropriate Rank) Group Fomation f4ember Bed, ( C i rc l e Appropriate Status )  Formal nforma ---------
Age Paleogene Eocene Ypresian-Lutetian 

System Series Stage 
Surface Subsurface or Both Surface B?u n d i ng Un i t s : Above Gover:nnomr'<s<sfl ,�· d;;;e �. P�adrl.idiOoen""Mb;-;:r<s .IB'Ge�l o"'wc--;;p'"'re"'-.,..1 e"'r"'tl"'a"-ry,.-,oa><s""em"'en�t�-Ll thology: Dominant s i l tstone % SubordinJnt sandstone � Th�ckness ( t�etric 2700-3300 m MaJor Unconfomities: - Check Appropriate L i ne -

�lone Di sconformable Angu lar Above: 
Withi n :  
Below: 

__ x _ 
--�-X-

1 5 . Foss i l Da_ta: Pollen have been assigned middle or late Pal eocene ages based on 
correlat1on with pollen assemblages in the Canadian Arctic (Reiswig, 1ge2 ) .  

Fission track-
1 6 .  Radiometric Data: 4�5 mi l l i on Years f·iethod zircon dates Source : 4g , g± 1 . 2  Ma fission track on zircon from tuff at top of member; 

55 Ma fission track on detrital zircon from bottom of member. 

1 7 .  Economic Data: Contains abandoned coal mines 

18. Other Data: Type section along Chuckanut Drive and on coastl i ne along Bel l i ngham 
Bay (sees . 9, 8, 7 ,  6, T. 36 N . ,  R. 3 E . ;  sec. 1 , T. 36 N . , R. 2 E . ; sees. 36, 25, 
T. 37 N . ,  R .  2 E.) . 

19 . Original Reference: Mclellan, R. D . ,  1927, The geol ogy of the San Juan Islands; 
Washi ngton University Pub l ications in Geology, no. 2 ,  l85 p. (Original 
reference to the Chuckanut Fonnation) 

20. Most Sign i f1 cant Reference: Johnson, S .  Y .  , 1g82 . Stratigraphy, sedimentation, 
and tectonic setting of the Chuckanut Fonnation, northwest Washington: unpub. 
Ph .D . thes i s ,  University of Washington, 221 p. 

2 1 .  Author ( s )  of Sheet Preparation: S. y. Johnson 
22. Date Preparerl · 7-6-82 



CORRELATION OF CENOZOIC STRATIGRAPHIC UNITS 
IN WESTERN OREGON AND WASHINGTON 

Armentrout, J.  M., Hul l, D. A., Beaulieu, J. D., and Rau, W. W., Coordinators, 1 983, 
Oregon Department of Geology and Mineral Industries Oil and Gas Investigation 7, 
(Chart developed In cooperation with the Washington Department of Natural 

Resources, Division of Geology and Earth Resources). 

TO BE PUBLISHED AS PART OF : 

Armentrout, J.M., Hull, D.A., Beaulieu, J.D., and Rau, W.W., in press ( 71983), 
Correlation of the Stratigraphic Units of the Northwestern Region of the 

United States · Cenozoic Units of Western Oregon and Washington : 
American Association of Petroleum Geologists, Correlation of Stratigraphic 

Units in North America, Charts 

PROJECT: COSUNA = CORRELATION OF STRATIGRAPHIC UNITS OF NORTH AMERICA -- A resenth project lor the American Assotiation 
ol Petroleum Geologists. in coopeution with the United states Geological Survey and the Geologic.al Society of Ametita 

PROJECT DIRECTORS: Orlo Childs, University of Arizona 
Amos Salvador, University ol Texas 
Gr..-.t Steele, G�l Oil Company 

REGIONAL CHARTS Will BE PUBliSHED BY THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 

DATA SHEET INFORMATION ON EACH STRATIGRAPHIC UNIT WILL BE STORED IN THE COMPUTER DATA BANK OF THE PETROLEUM 
DATA SYSTEM AT THE UNIVERSITY OF OKLAHOMA 

CONTRI BUTORS 
CHART COORDINATORS: J.M. Armentrout, Mobil Eiploralion and Producing Services Inc. 

D.A. Hul, Orecon Department of Geolog� and Mineral Industries 
JD. Beaulieu, Orecon Department of Geolo&� and Mineral Industries 
W.W. Rau, Washin&ton Department of N«uril Resources, 

Division of GeoloiY and Earth ResoU«:es 

CONTRIBUTORS: W.O. Additott, U.S. Geological Survey 
J.M. Armentrout, Mobil Oil Corporation 
E.M. Baldwin, University of Oregon 
M.H. Beeson, Portland state University 
M.E. Brownfield, st.te of Orepn 
W.G. Brllt'f. Consultant, st. Helens. Oregon 
RJ. Deacon. ARCO Exploration CompM�y 
OJ. Easterbrook, Western Washincton Univef$ity 
VA. Frizzell. Jr., U.S. GeoloJkal Survey 
S. Y . ..lohnson, Washington state Ur!Ner!Jt� 
K.B. Kelty, Portland State University 
D.L L.ill"n:ler. US. Geokcital Survey 
V.S. Malory, Universit� of Washington 
KA. McDougall, U.S. �at Survey 
O.R. McKeel, Consultant. Otis. Oregon 
G.A. Miles. Exxon Company USA 
A.R. Niem, Orqon State Univer$ity 
W.N. Orr, University ol Orecon 
W.W. Rau, State ol Washington 
PD. Snaveb. Jr .. U.S. Geolotital Survey 
RO. VanAtta, Portland stale University 
R.E. Wels, U.S. Geological Surve� 

REVIEWERS: O.E. Ch�ds. Project Director. COSUNA 
O.K. Clark, Shell Oil Company 
W.R. Dickinson, University ol Arizo!WI 
RJ. Echol�. Mobil Oil Corpornion 
R.V. Emmons. Shell Oil Company 
P.L. Heier. Univer&it)' of Arironill 
J.C. Ingle, Jr., Stanlord Universit-
M.B. ucoe. ARCO 0� and Gas. Company 
F.T. Ryberg. Universit� ol Arizona 
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OREGON AND WASHINGTON CHRONOSTRATIGRAPHIC UNITS 
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CONSTRUCTION OF CHART LOCATION OF STRATIGRAPHIC COLUMNS CHART CONVENTIONS 
I. The "Correlation ol Stratigraphic Unit5 D l  North America" (COSUNA) project prowides a series o f  correl.llion charts using a uniform 

time scale that faditate correlation of stratigraphic units between diHerent geocraphie regions ol North Ameril:a. While the correlation 
of global chronostratigraphic units continues to undergo modilication and recalibration (see Berggren. Kent and Aynn, 1983 ), the 
COSUNA tharts use the time scale proposed by the COSUNA Geochronology Committee (Salvador, 198 I ). 

2. Tt.e absolute time � of this chart changes at 1, 5 and 25 milion years to cortform with the Calilornia COSUNA Chart allowing lor 
iol"mat uniformity between the two We5t Coast charts. 

3. The Oregon and Wa!.hington Chrono�tratigraphic Units are correlated to the Global Chrooo�tratigraphie Units by specialists in each 
discipline and are in agreement with the california COSUNA Chart. 

NOTE : to this point. all oorrelatioM are by committee and are thus a "compromise" to attain uniformity between all charts or at least 
charts of ;�djacent areas. 

4. Correlation of the westem Oregon ;�nd Washington Cenozoic stratigr;�phic units is b;�sed on the recommendations of local ;�uthoritil!!i 
and is based on biostratigraphic data or superpo$ition. 

5. RM!iometrie data are noted only on the formation data sheets. Some ol the radiometric ae:� are not compatible with biostratigraphitally 
derived million year ages. Because the Global Chronostratigrillphic Units <N"e b<rsed on biostratigraphitally defined units. correlations to 
that time scale must be biostratigraphie. Resolution ol discrepen�;ies between biostratigraphically and ri!diometrically derived million year 
illeS requires further research. 

6. The western Oregon and Washington Cenozoic COSUNA Chart represents a stilltement of knowledge by the contributing authors as ol 
March 18, 1983. 
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ROSfBURG AR�'A: Compo$ited lrom Uflits croppin.c out in the vicinity al Roseburg, Douglas and 
eaKern Coos Counties, Orqon 

CAPE BLANCO AREA: Composited from units eroppin.c out along the sea cliff!. between Sile5 
River and Floras Lake near Cape Blanco, Curry County, Oregon 

CQ9S BAY AREA: Composiled lrom units cropping out between Fi�emile Point northward to 
Coos Heilld and eastwillrd to the Coast Range toothiMs, Coos CoUflty, Oreaon 

REEDSPORT AREA; Composited from surface and subsurface units in the vicinity of Reedsport. 
Douglas County, Oregon 

EUGENE AREA: Composited from surface and subsurliiiCe unit� in the �icinity of Eugene. 
Lane County. Oregon 

CENTRAL COAST RANGE: Composited from units croppinc out in the �icinity of Newport. 
Unooln County, Oregon 

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

OREGON CITY . MOLALLA AREA: Composited 1rom �rlace and subsurface units in the �itinity 
of OregQn City and Moli!lla, Clatkamas County, Oregon 

ASTORIA AREA: Composited from units cropping out along the coastal cliHs illnd inland areills of 
aatsop County, Orep 

COLUMBIA COUNTY AREA: Composited !rom �rlace and subsurface units in Columbia County, 
O<ogoo 

SOUTH FLANK • WILLAPA HILLS: Composited !rom surface units in Wahki�kum illnd Pacific 
Counties, Washington 

GRAYS HARBOR BASIN ·  Composited from units cropping out along the Willapa. Chehalis, Satwp 
and Wishkah Riven, Pilltifie and Grays Hillrbor Countil!s, Washington 

CENTRALIA - CHEHALIS AREA: Composited tram surface and subsurface units in tt.e 
Centrali�·Chehalis coal district. Thurston and Lewis Countil!s. Washington 

WESTERN OLYMPIC PENINSULA: Composited from units cropping out along the sea cliffs and 
stream �aleys between Point Grenville and the HOO River, western Grays 
Harbor and Jefferson Counties, Washington 

NORTHWEST OLYMPIC PENINSULA: Composited !rom units cropping out in the vicinity of 
C..pe Flattery illnd Crescent Lake. Clallam County. Washington 

NORTHEAST OLYMPIC PENINSULA: Composite<! from units croppirl£ lXII alorl£ the coastNne ol 
Discovery Bay and. between Port Townse�d and Port Ludlow, Jefferson County. 
Willshington 

BREMERTON AREA: Compo:r.ited from units cropping out along the shoreline between Bremerton 
and Blakeley Harbor. Kitsap County, Wi!shington 

SEATTLE AREA: Compositecl from surlace and subsurface units in the vicinity of Seattle and 
Hobillrt, King County, Washington 

CONTACTS 

NOTE: Due to space Wmitation. Pleistocene units in Columns 16 
through 20 Mve sloping unconlormable boundaries. 
Formation boundaries are essentially horil(lnti!l. The 
approximate age of the formation boundary is indicated 
where the unconformable boundary intersects the column 
edge. Reier to the formational data !.heels for age control. 
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UNIT THICKNESS IS GIVEN WITHIN PARENTHESIS {meters) 

STRATIGRAPHIC RANK 

AGE OF CONTACT ESTABLISHED AGE OF CONTACT UNCERTAIN 
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CARBON RIVER AREA: Composiled 1rom units cropping out in the Lake Tapps quadrilncle, 
Pierce County, W;�$hington 

BElLINGHAM AREA: Composiled from surla<:e and sub$urlace units in western Whatcom and 
Ska&it Counties, w�!.hington 

FORMAL INFORMAL MAY BE INCORRECTlY USED (formal) 
Cowlitz Formation Cowlitz !ormation "Cowlitz Formation" 

MAY BE INCORRECTLY USED {informal) 
'"Cowlitz formation'" 

INFORMAL CHRONOSTRATIGRAPHIC UNIT 
Unit A• 

Troutdale Formation 
1 1 5·275m ) 
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