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Introduction

Geologic interpretation of seismic reflection profiles on the conti­ 
nental shelves of Oregon and Washington is measurably enhanced through the 
knowledge of the Tertiary subsurface stratigraphy penetrated in 10 deep 
exploration wells drilled in the mid-1960's (Braislin and others, 1971; 
Snavely and others, 1977) . These subsurface data make it possible to relate 
the acoustical units differentiated on seismic-reflection profiles to time- 
stratigraphic units as determined from micropaleontological studies of 
samples collected from these wells. These biostratigraphic data also 
permit correlations between time-stratigraphic units in the offshore test 
wells and between those units and formations penetrated in onshore test 
wells as well as strata that crop out in coastal Oregon and Washington.

The purpose of this report is to present information on the strati­ 
graphy and micropaleontology of the Tertiary sequence penetrated in five 
offshore test wells drilled on the southern part of the Oregon continental 
shelf (fig. 1) and to show time-stratigraphic correlations between these 
offshore wells and two deep test wells drilled on the west flank of the 
Oregon Coast Range (plate 1).

The biostratigraphic and petrographic data that form the framework for 
correlations between the offshore wells is based upon the studies of 
sidewall cores and ditch samples generously made available to the U.S. 
Geological Survey by the oil companies who were operators for those 
exploratory wells. These operators include: Pan American Petroleum 
Corporation (now AMOCO Production Corporation), Shell Oil Company, Standard 
Oil Company of California, and Union Oil Company of California. We also 
gratefully acknowledge their permission to publish the results of our 
studies of the subsurface samples.

The writers wish particularly to thank Diane Lander for her thoughtful 
assistance in the preparation of this report and James Pearl for petro­ 
graphic studies of the samples. The constructive technical review by Paula 
Quinterno measurably improved the report.

Previous studies

The Tertiary geology of the southern part of the Oregon continental 
margin is best understood from detailed geologic mapping in the Coast Range 
where more than 7000 m of Paleocene to Pliocene sedimentary and volcanic 
rocks crop out. However, until the 1960's little was known about the 
Tertiary sequence on the continental shelf because Holocene and Pleistocene 
sediments mantle most of the older strata except for seafloor exposures of
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Figure 1. Index map of southern Oregon continental margin 
showing the locations of exploratory wells referred to in 
this report and the approximate location of fault A. 
Bathymetric contours (in meters) from C&GS Bathymetric 
Maps 1308N-17 and 22.



Pliocene and less commonly late Miocene strata on Coquille, Heceta, and 
Stonewall Banks (Kulm and Fowler, 1974; Kulm, 1980). The shallow structure 
on the shelf is broadly understood from single-channel seismic reflection 
surveys by members of Oregon State University, Department of Oceanography, 
principally Kulm (1969), Kulm and Fowler (1970, 1974), Fowler and Kulm 
(1971), and recent studies by the U.S. Geological Survey (Clarke and others, 
1981).

Braislin, Hastings, and Snavely (1971) made the first attempt to tie 
the geology of the Coast Ranges with that on the continental shelf using 
subsurface data in the Standard-Union Nautilus No. 1 (P-0103) test well 
(fig. 1) and seismic reflection profiles collected by industry in the early 
1960's. Snavely and others (1977) published general stratigraphic infor­ 
mation on the 10 test wells drilled on the Oregon-Washington continental 
shelf and presented a west-trending 160 kJ single-channel profile through 
the Nautilus (P-0103) well. Seely and others (1974) published a geologic 
interpretation of a 12-channel seismic profile across the Oregon continen­ 
tal margin near latitude 44°N but did not tie this profile to the onland 
geology. Couch and Braman (1980) and Couch and Pitts (1980) prepared 
generalized crustal geologic cross sections near latitudes 43°15'N and 
44°N. These sections were based upon a geologic interpretation of gravity, 
magnetic, and subsurface stratigraphic data in the Union Fulmar No. 1 (P- 
0130) and Sinclair Oil and Gas Corporation Federal-Mapleton No. 1 wells for 
the northern cross section and the Pan American Coos Bay No. 1 (P-0112) and 
Warren Coos County 1-7 well for the southern cross section (fig. 1). 
Biostratigraphic interpretations based upon a study of Foraminifera found 
in strata penetrated in these wells were made by Rau (1973a) and McKeel 
(1980). The first attempt to prepare a geologic cross section from the 
Oregon Coast Range westward to the abyssal plain utilizing onshore detailed 
geologic mapping, 24-channel and single-channel seismic-reflection pro­ 
files and subsurface stratigraphic information in the Nautilus (P-0103) 
well was published by Snavely and others (1980b). A geologic interpretation 
of a 24-channel seismic-reflection profile on the continental shelf through 
Shell Oil Company's P-087 well was extended onto the west flank of the 
Oregon Coast Range and tied to Sinclair's Federal-Mapleton well (Snavely 
and others, 1981).

Regional geologic setting

The structural, depositional, and magmatic history of Cenozoic sedi­ 
mentary and volcanic rocks on the continental margin of Oregon is 
interpreted as resulting from episodic periods of underthrusting, trans- 
current faulting, and extension between the Pacific (Farallon) and North 
American plates (Snavely and MacLeod, 1977; Snavely and others, 1980a, b). 
This interpretation of the Tertiary evolution is based in part upon the 
stratigraphic and structural relationships discerned from a study of 
subsurface data from the five deep test wells drilled on the continental 
shelf of central and southern Oregon (fig. 1). These data were integrated 
with a study of 24-channel seismic profiles collected by the U.S. Geological 
Survey across these wells.

Stratigraphy

A thorough discussion of the formations that crop out in the central 
and southern parts of the Oregon Coast Range is not presented in this report



as the geology of this area ihas recently been summarized by Snavely and 
others (1980a) and Clarke and others (1981). In addition, current knowledge 
of the stratigraphy of the adjacent continental shelf has been summarized by 
Snavely and others (1977, isteob), Newton (1980), and Clarke and others 
(1981). The rock sequence' penetrated in the five offshore wells is 
presented in a time-stratigraphic framework, as strata in the wells cannot 
be correlated directly with those that crop out in the Coast Range. Also, 
many of the formations that crop out in the Coast Range lose their onshore 
lithologic characteristics seaward due to lateral facies changes that 
generally reflect deeper water depositional environments.

The time-stratigraphic correlations between the offshore test wells 
(plate 1) are based principally on a study of foraminifers by Weldon Rau 
(tables 1-5) and nannofossils by David Bukry (tables 7, 8); the biostrati- 
graphy for the onshore wells was reported on by Rau (1973b) for the General 
Petroleum Corporation Long Bell No. 1 well and by McKeel (1980) for the 
Mapleton well. In several wells precise stage boundaries could not be 
established because of missing sidewall cores or barren samples. The 
positions of stage boundaries in places do not agree precisely with those 
shown on the microfossil checklists because ditch samples of older strata 
were contaminated by cuttings from younger strata. Where a thick interval 
occurs between well samples that contain microfossils, the stage boundaries 
are placed at changes of interval velocity or where electric logs indicate 
a major lithologic change. The inferred correlations between offshore 
time-stratigraphic units (benthonic foraminiferal stages) and onland for­ 
mations are shown in figure 2.

Two test wells, Union Oil Company Fulmar (P-0130) and Pan American 
Petroleum Corporation Coos Bay (P-0112) lie west of inferred transform 
fault A (fig. 1) which is interpreted to have had major dextral movement 
during middle to early late Eocene time (Snavely and others, 1980b). 
Therefore, pre-upper Eocene strata in these two wells cannot be correlated 
with strata of pre-late Eocene age penetrated in the wells drilled east of 
the fault (fig. 1). Consequently, on the correlation chart (plate 1) time- 
stratigraphic correlations are made between wells east of fault A and those 
west of fault A, but not across fault A.

Lithologic descriptions of the time-stratigraphic units penetrated in 
the five offshore wells and descriptions of the formations penetrated in the 
two onshore wells are shown in table 9. The lithologies of rocks 
encountered in these wells are generalized from descriptions of sidewall 
cores made by company geologists supplemented by our studies of many of 
these core and ditch samples.
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Table 2. Checklist of Foraminifera in Union Oil Company of California, 
Grebe No. 1, P-093 well. Identifications by W. W. Rau.
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Table 3. Checklist of Foraminifera from Shell Oil Company, P-087 well. Identifications 
by W. W. Rau; for checklist of phytoplankton in this well see table 7.

a 
c n
4.

£. 

U

|i
Species

c
(0 

0)
o
3 
10
en

0 
*J <D 

>i C
0)   0)

i T3 <0 0
*Q Qj '"*

z

in o o o
vc r- ^ r-
ffs <N vO *H 
(M m m ^ 

1 1 1 1 
in m o o o m 
n ^" c in vo CN 
oo ^^ ^" c* rsj m

R - F C F - 
- F R F F R 
- F - R R R 
- ? | - - C F 
- F - F R - 
- C F R F - 
- R - - - - 
- R - i - - - 
- F - - - - 
- : - R R , F   F 
- - - R ' - -

- - - - : R -

Zemor r ian

Oligocene

o
VO

o 
m

F

R

s |
= ^'i ^ 'H
0) "a ^

late Eocene

p -;> 

middle Eocene

m c c in c

i i i i | i i
O if ' O O O

F - R F 1 -

- - -'-RR--,---- 
----RR-. --'---

::::?!
~ ;

- ' R ' - ; - - -

-';-,-- - - - ! F R -'? -

_ _ _ _ - - _ _   F - - i -

______ _i-' _   ~>
___---!-----R

j .,
i I



Table 4. Checklist of Poraainifera in General Petroleum Corporation, 
Long Bell Mo. 1 veil. Identifications by W. tr. Rau (1973b).
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Table 5. Checklist of Foraminifera in Union Oil Company of California,
Fulmar No. 1, P-D130 well. Identifications by W. W. Rau; for checklist

of phytoplankton in this well see taole 7.
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Table 5. Continued
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Table 7. Checklist of phytoplankton in Shell Oil Company, P-087 well. 
Identifications by David Bukry.

0 4)
U

4) C
c cr
0) ~i
u -<a°>,
0) -I
j 1 ^1- 
(0 W

, C J, I

Species
Diatoms -

sp. cf. A. ingens Rattray ........ x
Denticula hustedtii Simonsen & Kanaya. ........ i x
Rhaphoneie amphiceros Ehrenberg; varieties ...... { x

Dietephanue longiepinus (Schulz). ........... x
Meeocena cirsulus (Ehrenberg) ............. : x

Calcareous nannopiankton-

Sraarudcepkaerz bigelouii (Gran & Braarud) ....... ; x
Chiaemolithus grandis (Bramlette & Riedel). ......
C. eolitue (Bramlette & Sullivan) ...........
Cccsolithue eopelagicus (Bramlette & Riedel). .....' ;
C. for-moeue (Kamptner). ................ |
Cya licavgol i thus peeudoga.mmo.ticn (Boucne) .......
C. sp. cf.    pseudogammation (boucne). ........
Dictyococcites bieeotus (Hay, Monier, & wade) ..... i i x
Dieaoaeter barbadieneie (Tan). ............. i
D. deflandrei Bramlette & Riedei. ........... ;
D. dietinctue Martini ................. |
D. sp. cf. D. nodifef (Bramlette & Riedel). ......!
D» sp. cf. D. nona.radia.tus Klumpp ........... ;
Diecolithina plana (Bramlette & Sullivan) .......
Ellipeolithue lajollaeneie Bukry & Percival ......
Helicoephaera lophota Bramlette & Sullivan. ...... i j
H. eeminulum Bramlette & Sullivan ........... '
latJinolitliuc reaurvus Deflandre ............> J x
R. inflata Bramlette & Sullivan ............. |
Reticulofeneetra dictyoda (Deflandre) .........
/?. eamodurovii (Hay, Mohler, & Wade). .........
/?. umbilisa (Levin) ..................
Rhabdoephaera crebra (Deflandre). ...........
Miarantholithue spp. .................
Sphenolithus radians Deflandre. ............
Tr>ansver>sopor.tis pulcher (Deflandre). .........
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Table 8. Checklists of phytoplankton in Pan American Petroleum Corporation,
Coos Bay No. 1, P-0112 and in Union Oil Company of California, Fulmar

No. 1, P-0130 wells. Identifications by David Bukry.

P-0112

Early Eocene

0)
03 c
 i 0
10 N

"8S
-. 0) 

O
W, 73 
<L O

tf) -Cl

Species

a 
m c

P-0130

Early Eocene

B-nazvudoepkaevz bizelcuii (Gran and Braarud) . . . 
?z~:pyl ospkzeva dela (Bramlette and Sullivan). . . 
Chizs~:olithii8 consuetus (Bramlette and Sullivan). 
T. g^andie (Bramlette and Riedel) ........
T. solitue (Bramlette and Sullivan) .......
CoccolithitS cvassus Bramlette and Sullivan. . . .
C. formcsus ( Kamptner). . . . . . . . . . . . . .
C. v.agni y^assus Bukry ..............
C. pelagieus (Wallich) s. ampl. .........
?i»2 I iea^gol ithue pseudogarr.vation (Bouche) ....
Cyolosoccolitkina? gamnation (Bra.r.lette and

Sullivan) ...................
Diecozeter barbadieneie Tan ...........
r. distinctive Martini . . . . . . . . . . . . . .
D. lodoeneie Bramlette and Riedel ........
D. sp. (6-rayed). ................
Diecoaeter-oidee kuepperi (Stradner) .......
Diesolifkina plana (Bramlette and Sullivan) . . . 
D. sp. (bipore ) .................
L. sp. (multipore). ...............
Heliaoepkaefa lophcta Bramlette and Sullivan. . . 
H. eeiiinulun Bramlette and Sullivan .......
Lophcdolithus naecens Bramlette ana Sullivan. . . 
Mi?rant ho Z ithus sp..... ...........
Reticulofenestra? sp. (small) ..........
Rhabdosphaer>a srebra (Deflandre). ........
F. . peflonga (Deflandre) .............
Ssyphoephaer>a titbicena Stradner .........
S. spp. .....................
Sphenolithus radians Deflandre s. ampl. .....
Tfansversopontis pulaher* (Deflandre). ......
Tr-ibrashiatus orthostylus Shamrai ........
Z:y g^hab li t hus bijugatus (Detlandre) .......
2- aolithus dubius Deflandre ...........

cf .

13



Epoch

Pleistocene

Pliocene

Miocene

late

middle 

__ __ ^ __ _

early

Ohgocene

Eocene

late 

?

middle 

__ ?__

early

Stage

Pel izian

Saucesian

Zemornan

Refugian

Narizian

U lat isian

Penut lan

Buh tian

Formation

1 1 I 1 1 1 1 1 1 1 1 1 1 I

Coastal terraces

I I 1 1 1 1 1 1 1 1 1 1 1

Astona Formation

1 1 1 1 1 1
Nye Mudstone

1   T- _- Yaquma Fm

Alsea Formation

III 1 1 1 1 1 1 1
,. , ._ ^^r^Yachais* 
Nestucca Fm^ x x Basalt x

I 11 ! 1 I 1 1 1 1

Yamhil! Formation

Tyee Formation
1 1 1 1 1 1 1 1 1 1 1 1 1

siitstone member^  -   ~"~~ 
Umpqua Fm j!> * * x x

^ ^ «%p- ̂ x x x x x x x

xxxxxxxxxxxxxxx

x x x x Siletz River x x x x
xxxx ,,, xxxx

Volcanics
xxxx xxxxx 

xxxxxxx xxxxxxx

Base not exposed

Figure 2. Inferred correlations between time-stratigraphic units, 
benthic foraminiferal stages as applied in the Pacific Northwest 
by Rau (1981), and onshore formations in the central part of the 
Oregon Coast Range.
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Table 9. Generalized lithologic descriptions of time-stratigraphic 
units penetrated in offshore and onshore wells

OFFSHORE UNITS 

PLEISTOCENE

Olive-gray massive semiconsolidated foraminifera,! clayey to sandy silt with 
occasional interbeds of fine- to very fine-grained micaceous, lithic to 
quartzose sand.

PLIOCENE

Brownish-gray massive foraminiferal finely micaceous siltstone and claystone 
with thin interbeds of gray medium- to fine-grained moderately well-sorted 
glauconitic, quartzose r lithic, sandstone.

LATE MIOCENE 

(Delmontian and Mohnian Stages  undifferentiated)

Brown massive to laminated, foraminiferal, generally carbonaceous and glauco­ 
nitic, tuffaceous, sandy siltstone and silty claystone; fine tuff laminae 
locally common; few interbeds of light-gray fine-grained glauconitic, mica­ 
ceous, feldspathic, quartzose, lithic sandstone.

MIDDLE AND EARLY MIOCENE 

(Saucesian Stage)

Dark-gray to olive-gray massive, foraminiferal, silty claystone and micaceous 
sandy siltstone and light-gray medium- to fine-grained silty sandstone; 
contains a few fine tuff beds; pillow basalt flow and sill in well P-0103.

OLIGOCENE 

(Zemorrian Stage)

Light-gray silty claystone and medium-gray foraminiferal, glauconitic, tuff­ 
aceous, carbonaceous siltstone. Contains a few gray very fine grained 
quartzose, lithic sandstone and occasional white tuff beds.

LATE EOCENE 

(Refugian Stage)

Light-gray to grayish-brown massive tuffaceous claystone and medium-gray finely 
micaceous, tuffaceous slightly sandy siltstone. Contains a few gray fine­ 
grained lithic sandstone laminae or interbeds; intruded by basalt sill in well 
P-093.

  Pacific Northwest benthonic foraminiferal stages as used by Rau (1981
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(Narizian Stage)

Dark- to light-gray fine- to coarse-grained angular to subangular lithic wackes 
with siltstone and claystone rip-ups. Lower part of unit contains water-laid 
tuff breccia, basaltic sandstone, and conglomerate. Description mainly from 
well P-093.

(Narizian Stage)

Varicolored lapilli tuff and tuff breccia interbedded with pebble conglomerate 
composed of clasts of porphyritic andesite and basalt in a matrix of coarse- 
to medium-grained basaltic sandstone; few thin tuffaceous claystone beds. 
Description mainly from-well P-087.

LATE MIDDLE EOCENE 

(Ulatisian Stage)

Medium-gray to grayish-brown medium- to very fine grained, calcareous, mica­ 
ceous, quartzose, feldspathic, lithic sandstone and sandy siltstone and 
medium-gray to dark olive-gray massive tuffaceous or calcareous silty 
claystone and varicolored well-indurated silty to sand zeolitized tuff 
breccia.

EARLY MIDDLE EOCENE

Dark-gray or black aphanitic basalt with dark-greenish tint and veined with 
calcite and zeolite; few interbeds of tuffaceous siltstone. Description from 
well P-087.

EARLY EOCENE 

(Penutian Stage)

Medium-gray coarse- to fine-grained angular to subangular, carbonaceous, 
slightly micaceous, feldspathic, quartzose, lithic sandstone in wells P-0112 
and P-0130; cemented or veined with calcite, laumontite, and quartz; contains 
thick interbeds of laumontite- and calcite-cemented conglomeratic sandstone 
with pebbles and fragments of metamorphic, volcanic, schistose and ultrabasic 
rocks; also has interbeds of olive-gray tuffaceous, carbonaceous, micaceous 
siltstone and fissile claystone.
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ONSHORE FORMATIONS 

LATE OLIGOCENE AND LATE EOCENE

Undifferentiated intrusive igneous rocks includes basalt feeder dikes to the
upper Eocene Yachats Basalt (Snavely and MacLeod, 1974) and upper Oligocene
granophyric gabbro and diabase sills and dikes (Snavely and Wagner, 1961).

LATE EOCENE

Nestucca Formation thin-bedded to massive tuffaceous siltstone with very thin 
tuff interbeds; locally contains massive to thick-bedded arkosic sandstone 
(Snavely and Yokes, 1949).

MIDDLE EOCENE

Tyee Formation fine- to medium-grained lithic, feldspathic, or arkosic, 
carbonaceous, micaceous sandstone; beds 1/2 to 2 m thick (turbidites); finely 
micaceous siltstone in upper part of graded beds and in thin interbeds 
(Snavely and others, 1964).

EARLY TO MIDDLE (?) EOCENE

Siltstone member of Umpqua Formation well-indurated dark-gray finely micaceous 
siltstone, commonly veined with calcite and intruded by basalt and diabase 
dikes and sills; basal member consists of a 200-m thick water-laid varicolored 
vitric and crystal tuff and basaltic sandstone in a calcareous matrix (Diller, 
1898; Hoover, 1963; Lookingglass Formation of Baldwin, 1974).

EARLY EOCENE

Siletz River Volcanics tholeiitic pillow lava and breccia with minor interbeds 
of basaltic sedimentary rocks; dark-gray porphyritic and amygdaloidal olivine 
and augite basalt (Snavely and Baldwin, 1948; Snavely and others, 1968).

17
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