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SECTION I. OVERVIEW

INTRODUCTION

Soon after Oregon's 1979 Mist Field discovery,
exploratory drilling dramatically increased in the
Willamette Basin as far south as Linn County. Five
American Quasar wells, all included in this report,
were drilled from late 1980 to fall, 1981. They
averaged 3800 ft in depth.

Four older wells also are included in this
study. One of them, the Humble Miller No. 1, was
previously reported on by this writer in Oregon
Department of Geology and Mineral Industries (D.0.G.
A.M.I.) Open File Report 0-80-1. The other three,
the Gulf Porter No. 1, Mobil Ira Baker No. 1, and
Reserve Esmond No. 1, were deep tests, with total
depths averaging 9160 ft.

This report provides detailed biostratigraphy
of fossiliferous strata in the southern Willamette
Basin in or very near Linn County. It is the aim
of this investigation to present fossil sequences
for contrast and comparison to those in the northern
Willamette Basin (see McKeel, 1984).

Section II includes individual foraminiferal
reports for the nine wells. Each well report con-
tains an introductory summary, followed by interval
listings of fossil and key lithologic highest occur-
rences. Highest occurrences are listed in descend-
ing order within each interval. Primarily only
highest occurrences are used here because of exten-
sive downhole contamination in ditch samples. The
well reports are concluded by interpretations of age
(benthic foraminiferal Stage) and paleobathymetry
for each distinctive well interval.

Concluding this report (back cover) is an illus-
tration containing a surface location map and select-
ed subsurface correlations for all but one of the
wells in the form of a generally north-south cross
section.

The writer is most grateful to A.D. Warren,
ARCO Exploration Company, Lafayette, for his careful
review of the manuscript. Thanks are also extended
to W. G. Bruer, for helpful correspondence on correl-
ation problems with several wells in this study.

SAMPLE COVERAGE AND PROCESSING

Interpretations in this study are based on 987
samples (590 wet ditch, 395 dry ditch, and 2 cores).
Sample coverage varies from one ditch sample anal-
yzed for each 30 ft of section to only one 30 ft
sample every 90 ft of section. In this study, best
sample coverage, and hence the most reliable data,
were obtained from the five American Quasar wells.
Poorest sample coverage through fossiliferous
section is frem the Humble Miller and Gulf Porter
wells. Therefore, interpretations for these two
well sections are more tentative. Although the
largely volcanic Mobil Ira Baker and Reserve Esmond

sections were spottily sampled, it is believed that
their potentially fossiliferous portions were ade-
quately examined.

Raw material from each sample was boiled for 20
minutes in a 32 to 1 water to Quaternary "0" (Zing-
ula, 1968) solution. Fossils were not concentrated
by flotation, thereby eliminating the possibility of
losing replaced, infilled, or arenaceous specimens
in the tailings.

FOSSIL CORRELATIONS

California benthic foraminiferal Stages of
Schenck and Kleinpell (1936), and Mallory (1959) are
used in this study. Based on rare but distinctive
planktic foraminiferal occurrences, strata recog-
nized herein as Refugian, Narizian, and upper Ulat-
isian, represent the following regional ages:

uppermost Refugian = early Oligocene
rest of Refugian = late Eocene

upper Narizian = late Eocene

lower Narizian = late middle Eocene
upper Ulatisian = early middle Eocene

Stage boundaries are of little use in correlat-
ing wells in the southern Willamette Basin, because
fossiliferous well sections in this area are largely
of Narizian age. Fossiliferous upper Narizian sed-
iments, so prevalent in the east Nehalem and south-
western portion of the northern Willamette Basins
(McKeel, 1983 and 1984, respectively) appear to be
missing in all well sections of this study except in
the American Quasar Wolverton No. 13-31. Therefore,
highest Narizian sediments, based only on highest
Cibicides natlandi, do not necessarily correlate in

the southern Willamette Basin. Additionally, the
Ulatisian-Narizian boundary, present only in the
Gulf Porter section of this report, is obscured by
shallow shelf facies.

Highest occurrences of a few individual Narizian
species, and often several in sequence, are useful
in correlating the wells of this study. One benthic
Narizian "undifferentiated" sequence, in several
hundred ft of section, contains (in descending order)
Gyroidina “"scalata" (of Cushman, et. al., 1949, Part

VI), Cassidulina globosa, ostracod variety (deep
median sulcus}, and common shell fragments (see
Plate 1, back cover). This sequence is present in
the four most northwesterly wells in the study area.
It also appears to exist, although less well defined,
to the south, in the Wetgen and Porter well sections.
Another useful fossil sequence, in this case of
lower Narizian age, is present in 2000 ft of section
in the American Quasar M & P Farms No. 33-24. Key
species making up this sequence, in descending order




of highest occurrences, are: spherical radiolaria,
Gyroidina simiensis, s.l., Gaudryina coalingensis,

ibicides sp. (of MalTory, 1959, pI. 23], the genus
Truncorotaloides (second occurrence), Baggina tenino-
ensis, Amphimorphina californica, and abundant large
spherical radiolaria. This sequence occurs only in
the M & P Farms well section of this study. However,
essentially the same sequence has been identified in
three well sections in the northern Willamette Basin
(McKeel, 1984, Plate 1).

In this study area, the two above described
fossil sequences generally bracket the "Miller Sand
Member" considered to be upper Yamhill Formation by
Bruer, et. al. (1984) (see Figure 1).

Two other fossil highest occurrences may prove
to be useful for correlation of deeper wells, at
least throughout the western Willamette Basin. In
this study, the Gulf Porter No. 1 yielded a horizon
of large Foraminifera at the herein proposed Ulat-
isian-Narizian boundary. Another 1000 ft down the
section, the highest Planorotalites cf. P. plano-
conica occurs in the upper Ulatisian. These same
two fossil highest occurrences, also essentially 1000
ft apart, occur in the Reichhold Finn No. 1, in the
northern Willamette Basin (McKeel, 1984, Plate 1).

A total of 18 highest occurrences of species
were selected for illustration on Plate 1. As was
found for the northern Willamette Basin (McKeel,
1984), benthic species in the southern Willamette
Basin were found to be more useful as a whole for
correlation of post-Ulatisian strata, whereas plank-
tic fossils are more reliable in Ulatisian sediments,
which were deposited farther from shore.

Most benthic species chosen for correlation in
this study lived on the upper to upper middle slope.
Highest occurrences of species outside this habitat
range appear to be less reliable for correlation in
this basin.

Finally, the stratigraphic occurrence of the
primarily Narizian planktic genus Globigerinatheka
is noteworthy. In this study, Globigerinatheka was
found to be restricted to mudstones of the uppermost
Spencer Formation, above Bruer's, et. al. (1984)
"Spencer Sand Member" (see Figure 1). It was found
only in the Wolverton No. 13-31, from 1380 to 1530
ft. Supporting a restricted range of Globigerina-
theka in the Willamette Basin is its only known
occurrence in the northern part of the basin, in the
Quintana Gath No. 1 section, at 3960 and 3990 ft
(McKeel, 1984). It is essentially at this depth in
the Gath where a maximum upper Narizian transgres-
sion occurred, just after deposition of the Spencer
Sand. Also in upper Narizian sediments, just above
the Clark & Wilson Sand in several Mist area well
sections of the east Nehalem Basin, Columbia County,
is where Globigerinatheka essentially is restricted.
One anomaly near Mist is the occurrence of Globiger-
inatheka from 6760 to 6860 ft in the American Quasar
No. 25-33, below thick volcanics. This would extend
the range of Globigerinatheka down into strata con-
sidered to be pre-Cowlitz by Bruer, et. al. (1984).
However, this occurrence may be down hole contami-
nation from a deep water richly fossiliferous upper
Narizian horizon above the volcanics, which contains

Globigerinatheka.

LITHOLOGIC CORRELATIONS

A few distinctive lithologies are useful for
correlation in this study area, but none extend the

full length of the southern Willamette Basin.

Above the "Miller Sand" Member of Bruer's et.
al. (1984) Yamhill Formation, a thin Narizian
glauconitic sandstone can be traced southwest from
the Wolverton well to the M & P Farms (see Plate 1).
A lignite/coal horizon just below this glauconitic
sandstone is possibly correlative in the Henschel,

M & P Farms, and Hickey sections. Finally, a thin
layer of rounded rock fragments a short distance
below the lignite/coal appears to correlate in the
Henschel and M & P Farms.

Also in the northern part of the study area,
below the "Miller Sand", are two distinctive lith-
ology changes (going down section) which essentially
coincide with key fossil horizons. The upper one is
a Narizian gray to olive brown siltstone, which con-
tains highest occurrences of radiolaria, and is
present in the Miller, Henschel, and M & P Farms
(see Plate 1). The second, and older one, is a
brown mudstone, at the top of the proposed lower
Narizian, which contains highest Gyroidina simiensis,
s.l.

In the southern portion of the study area, two
correlating lithologies were noted. The younger one
is a horizon of rounded coarse sand, close to the
Narizian-Refugian boundary in the Wetgen and Porter
wells, and possibly also in the Ira Baker section.
The older one is the top of Narizian volcanics in
the Wetgen and Porter wells.

Finally, a general difference in appearance
between the Spencer and Miller Sands of Bruer, et.
al. (1984) was noted to the north in the Wolverton
through M & P Farms sections. The Spencer Sand
(between correlation lines 4 and 5, Plate 1) con-
tains noticeably less volcanic material in it than
does the underlying Miller Sand (between correlation
lines 6 and 10, Plate 1). However, the two sand
bodies were not so distinguishable to the south, due
to poorer fossil control between them.

PALEOENVIRONMENTAL TRENDS

A paleobathymetric curve for a composite section
in the study area is illustrated in Figure 1. Inter-
pretations of water depth throughout this study are
based on Ingle's (1980) southern California frame-
work. Maximum depths for his Paleogene biofacies
are: inner neritic 150 ft; outer neritic 470 ft;
upper bathyal 1560 ft; upper middle bathyal 4700 ft;
lower middle bathyal 6250 ft.

Essentially all strata penetrated by the wells
of this study, with the exception of the lowermost
portion of the M & P Farms and bottom half of the
Porter, were deposited close to shore. An increase
in fossil plankton below 3900 ft and 4860 ft in the
M & P Farms and Porter wells, respectively, and
another below 6060 ft in the Porter, indicate a gen-
erally offshore depositional regime during the upper
Ulatisian and basal Narizian.

Benthic foraminiferal faunas, and therefore
paleobathymetric interpretations, are rather spotty
for the southern Willamette Basin, due to extensive
sands, particularly of Narizian age. However, an
overview of intermittent fossiliferous sediments in
the composite section (Figure 1), indicates a net
shoaling of the southern Willamette Basin from middle
bathyal in the upper Ulatisian to outer neritic-upper
bathyal in the Refugian. The thick Narizian sands
are much shallower in origin. The Spencer Sand is
essentially barren of indigenous marine fossils, and
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are primary sources for this composite:

amette Basin.

The following well sections, considered to have best faunal development,
0-4000 ft = Wolverton No. 13-31 from 0-3990 ft;

4000-7000 ft = M & P Farms No. 33-24 from 1050-3900 ft; 7000-10,500 ft = Porter No. 1 from
4860-8470 ft.




is possibly a non-marine deposit. The older Miller
Sand has a glauconitic (marine) layer near its top,
and sparse intermittent shallow neritic faunas in
both its upper and lower thirds.

A striking marine event, evident in the Gulf
Porter section, occurred at or near the proposed
Ulatisian-Narizian boundary. A tropical shallow
marine shelf deposit is indicated (at 5340 ft) by
a thin layer contains large Foraminifera, which
rests on volcanics (Figure 1). A similar, concur-
rent event is preserved in the Reichhold Finn No. 1
(at 3670 ft), more than 40 miles to the north in the
northern Willamette Basin (McKeel, 1984). These two
fossil occurrences support a long standing proposal
(Snavely and Wagner, 1963) of a Middle Eocene north-
south chain of volcanic islands, in this case form-
ing from bathyal depths, at least along the west-
central Willamette Basin. A rather drastic subse-
quent change in paleobathymetry at these island
localities is also indicated by relatively deep
bathyal lower Narizian benthic faunas a short dis-
tance up section from the "reef" faunas in both
wells.

The oldest (Ulatisian) fossiliferous sediments
in this study, are from the Tyee Formation in the
Gulf Porter well section. Although the deposits are
offshore ones, and probably of bathyal or deeper
origin, benthic Foraminifera are sparse. It is not
immediately apparent to this writer at what depth
the Tyee sediments were deposited. Figure 1 shows
the Tyee to be questionably middle bathyal, a best
guess without more data.



SECTION II. FORAMINIFERAL REPORTS

Note that each ditch sample depth mentioned in
the following reports, whether singly or in depth
intervals containing more than one sample, represents
the bottom of the interval, which generally is 30 ft.

AMERICAN QUASAR PETROLEUM COMPANY
WOLVERTON NO. 13-31
NW%NEY% SEC. 13, T10S, R3W
MARION COUNTY

Summary

The well penetrated primarily marine strata
representing parts of the Refugian and Narizian
benthic foraminiferal Stages. Refugian and Narizian
faunas are separated by several hundred feet of
volcanics and shallow water sands of indeterminate
age.

Narizian faunas indicate bathyal deposition for
the central portion of the well section. Fossils in
the uppermost and lowermost parts of the well sec-
tion indicate marginal marine to neritic facies.

Sparse, intermittent plankton suggest a near-
shore environment for essentially the entire section
penetrated.

BIOSTRATIGRAPHIC RESULTS

The following data were derived from 132 prev-
iously unprocessed wet ditch samples.

60-420'

Globobulimina spp. R*, Pseudoglandulina inflata R-C,
Quinqueloculina imperialis R, Q. spp. R, Guttulina
cf. hantkeni R, Caucasina schencki R, Spumellaria
(spheres) VR-R, Lenticulina spp. R, Cibicides cf.
olequaensis? VR, Guttulina irregularis VR, Trifarina
cooperensis VR, Cibicides cf. evolutus VR, sponge
spicules R, Pseudoglandulina nallpeensis? VR, Nonion
planatum, s.1. VR, Uvigerina sp. var. (small) VR,
Elphidiella sp. VR, Spongodiscidae (discs) VR, Globi-
gerina spp. VR.

450-510'
Sandstone A-VA. Barren of indigenous Foraminifera.
540-600'

Elphidium sp. R, plus species listed above, includ-
ing Elphidiella sp. VR-R, Lenticulina sp. VR.

630-1140"'
Sandstone C-VA (630-720 ft), rock fragments C-VA

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=101-320; VVA=320-1000.

(750,780 ft), volcanics VA (810-1050 ft), bentonite

R-C (1020-1140 ft), baked? mudstone A-VA (1110 ft),

oxidized rock fragments A (1140 ft). Barren of fos-
sils.

1170-1380'

Bathysiphon eocenica R, arenaceous spp. indetermin-
ate R, Bulimina laciniata R-A, Cibicides natlandi
VR-R, Pullenia sp. var. (thin) VR, Boldia hodgei VR-
R, Eponides mexicana VR, Alabamina sp. VR, Pseudo-
hastigerina micra VR-R, Gyroidina planata VR, Bol-
ivina oregonensis VR, Gyroidina condoni/"scalata"
(intermediate form) VR, Vaginulinopsis saundersi
VR, Lenticulina cowlitzensis VR, Plectofrondicularia
gracilis R, Lenticulina chirana R, Marginulina sp.

a (of Beck, 1943) VR, Bulimina sp. var. (costate
lower half, small) VR, Vaginulinopsis lewisensis VR,
Saracenaria sp. var. (elongate) VR, Cassidulina
globosa R-C, Eponides gaviotaensis (small) VR, Kar-
reriella contorta VR, Eponides mexicana var. (very
convex involute side) VR, Globigerinatheka index VR,
Truncorotaloides sp. VR, Globigerinatheka tropical-
is? VR, Uvigerina sp. var. (finely costate, small)
VR, plus species listed above, including Spumellaria
R-C.

1410-1500'

Volcanics A-VA, bentonite VA (at 1500 ft). Barren
of indigenous Foraminifera.

1530-1710'

Cyclammina sp. VR, Globigerina sp. var. (very large)
VR, G. prasaepis (large) VR, Allomorphina sp. R,
Uvigerina aff. churchi (small) VR, Eponides minima
R, Nonionellina applini VR, Rotalia? sp. VR, Buli-
mina sp. VR, Truncorotaloides cf. pentacamerata VR,
Lenticulina sp. var. (uncoiling) R, Ellipsonodosar-
ia? sp. VR, Alabamina cf. scitula VR, Nodosaria del-
iciae VR, Cibicidoides? venezuelanus? VR, Bulimina
sculptilis VR, plus species listed above, including
Spumellaria VA (at 1530 ft).

1770-2040"

No sample received from 1710 to 1740 ft. Volcanics
A-VA (1770-1890 ft), rock fragments C (1920 ft), in-
crease in sand (1950,1980 ft). Barren of indigenous
Foraminifera.

2070-2370'

Samples not processed, due to illegible labels.
2400-2850'

Barren of indigenous Foraminifera (small sandy sam-
ples). The following samples were not processed,



due to illegible labels; 2640, 2700, and 2820 ft.
2880-3180"

Plectofrondicularia spp. R-C, Gyroidina "scalata"
(of Cushman, et. al., 1949, pl. 15, fig. 13) R-C,
Ellipsonodosaria "cf. cocoaensis" (of Beck, 1943,
pl. 108, fig. 10) R, Plectofrondicularia cf. vokesi
VR, Lenticulina aff. welchi VR, Plectofrondicularia
oregonensis VR, Chilostomella sp. VR, Valvulineria
welcomensis R, V. churchi (small) R, Lenticulina
welchi, s.l. VR, Uvigerina beccarii/nudorobusta (in-
termediate form) VR, Nonionella pauciloba VR, plus
species listed above, including Lenticulina spp. C-
A, Cibicides natlandi R (at 2970 ft), Cassidulina
globosa VA (at 3060 ft), Caucasina schencki R, and
Spumellaria (2910 to 3030 ft only) VR.

3210-3660"

Major increase in sand. Medium-grained glauconitic
sandstone R (at 3210 ft), rounded rock fragments R
(at 3270 ft), volcanics VVA (at 3420 ft), micaceous
sandstone C (at 3660 ft). Barren of indigenous
fossils.

3690-3750"

Ostracod var. (deep median sulcus) VR, Sigmoilina
tenuis VR, Cibicides cf. laurisae (of Mallory, 1959)
VR, plus species listed above, including Elphidium
spp. R, Elphidium? (Elphidiella?) sp. (poorly pre-
served) R, Lenticulina spp. R, and Caucasina
schencki R.

3780-3870"

Increase in sand. Barren of indigenous Foraminifera.

3900

Diatoms R, plus species listed above, including El-
phidium sp. VR, Lenticulina sp. VR. Possibly barren
of indigenous fossils.

3930'; 3960'

Barren of indigenous Foraminifera.

3990’

Lignite VVA, shell fragments R.
ous Foraminifera.

Barren of indigen-

4020-4140'
Increase in sand. Barren of indigenous Foraminifera.

4170'

Shell fragments R.
era.

Barren of indigenous Foraminif-

4200-4350'
Increase in sand. Barren of indigenous Foraminifera.

4380'

Arenaceous spp. indeterminate (crushed) R, calcar-
eous sp. indeterminate VR, lignite VVA.

4410-4530'
LIgnite VA (at 4500 ft). Barren of indigenous Foram-
inifera.
CONCLUSIONS
DEPTH (FEET) STAGE PALEOENVIRONMENT

60-420 Refugian Outer Neritic to
Upper Bathyal
450-510 Indeterminate Indeterminate
540-600 Indeterminate Inner Neritic
630-1140 Indeterminate Indeterminate
1170-1380 Upper Narizian Upper to Middle Bathyal,
undifferentiated
1410-1500 Indeterminate Indeterminate
1530-1710  Upper Narizian Upper to Middle Bathyal,
undifferentiated
1740-2850 Indeterminate Indeterminate
2880-3180 Narizian, undif- Upper Middle Bathyal
ferentiated
3210-3660 Indeterminate Indeterminate
3690-3750 Narizian, undif- Neritic, undifferenti-
ferentiated ated.
3780-3870  Indeterminate Indeterminate
3900 Indeterminate Possibly Neritic, undif-
ferentiated
3930,3960 Indeterminate Indeterminate
3990 Indeterminate Marginal Marine?
4020-4140 Indeterminate Indeterminate
4170 Indeterminate Marginal Marine?
4200-4350 Indeterminate Indeterminate
4380 Indeterminate Marginal Marine?
4410-4530 Indeterminate Indeterminate
HUMBLE OIL AND REFINING COMPANY
MILLER NO. 1
SE% SEC. 10, T10S, R3W
LINN COUNTY
Summary

There are essentially three fossiliferous int-
ervals in this well section, which are separated by
rather thick sands. All three fossiliferous inter-
vals are Narizian in age. They were deposited prim-
arily at depths ranging from outer neritic to upper
middle bathyal. The younger two (1250 to 1520 and
2510 to 2690 ft) lack planktic microfossils, indicat-
ing possible restriction from open ocean circulation.



The oldest fossiliferous interval (3590 to 4790 ft)
contains spumelline radiolaria, which indicate open
marine conditions, or at least good circulation with
the open sea.

BIOSTRATIGRAPHIC RESULTS

The following data were derived from 77 dry
ditch samples borrowed from the Oregon Department
of Geology and Mineral Industries (D.0.G.A.M.I.)
collection. All but seven of the samples already
had been laboratory processed for foraminiferal
analysis.

80-560'

Barren of marine fossils. Highest sandstone resis-
tant to boiling in Quaternary "0" (at 200 ft);
pyrite VVA* (at 260 ft); increase in volcanics on
20 mesh screen (at 380 ft); sand and/or sandstone
dominant (at 530 and 560 ft).

590-650'

Haplophragmoides sp. var. (large, crushed) VR, Len-
ticulina inornata VR, L. spp. R, Trochammina cf.
globigerinaformis R, Cibicides olequaensis? VR, Cib-
icides sp. VR, Bolivina kleinpelli VR, Caucasina
schencki VR.

680-1220'

Essentially barren of marine fossils. Primarily
sand and sandstone. Minor amounts of reddish-brown
(oxidized?) shale (at 1160 and 1220 ft).

1250-1520'

Globobulimina spp. VR-R, Nonionellina applini VR-C,
Gyroidina "scalata" (of Cushman, et. al., 1949, pl.
15, fig. 13) R, Plectofrondicularia oregonensis VR-
C, P. packardi VR-R, Pseudohastigerina micra VR,
Eponides gaviotaensis R, Cassidulina globosa R-C,
Ellipsonodosaria "cf. cocoaensis" (of Beck, 1943,
pl. 108, fig. 10) R-A, Quinqueloculina imperialis
VR, Plectofrondicularia searsi VR-R, Nodosaria cf.
longiscata R, Valvulineria churchi VR-R, Lenticulina
welchi R, L. chirana R, Uvigerina nudorobusta? (ap-
pears smooth) VR, Anomalina garzaensis VR, Eponides
minima R, plus species listed above, including Len-
ticulina inornata R-A, Caucasina schencki VR-VA.

1610-2420'

Barren of indigenous calcareous Foraminifera.
Primarily sand, with distinctively abundant vol-
canic grains. Arenaceous sp. indeterminate
(crushed) VR (1610 to 1970 ft); shell fragments
C-A (2060 to 2330 ft). Remark: Rare bathyal
Foraminifera throughout this sandy interval are
considered to be down hole contamination, as they
are the same species present in the richly fossil-
iferous interval from 1250 to 1520 ft.

2510

Lenticulina cf. terryi R, Globulina landesi VR,
plus species listed above, including Lenticulina
spp. C, Plectofrondicularia oregonensis R, P. searsi

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=101-320; VVA=320+.

R, Ellipsonodosaria "cf. cocoaensis" R, Gyroidina
"scalata" R, and shell fragments A. Lithology 60%
brown siltstone.

2600'

Probably barren of indigenous Foraminifera. Shell
fragments R. Very sandy sample.

2690

Cyclammina sp. VR, Cibicides cushmani VR, Boldia
hodgei VR, Nonion "cf. inexcavatum" (of Cushman,
1947, pl. 7, fig. 7) VR, plus species listed above,
including Lenticulina spp. A, L. cf. terryi VR,
Plectofrondicularia oregonensis R, P. searsi R,
Uvigerina nudorobusta? (appears smooth) VR, Gyroidina
"scalata" R, Ellipsonodosaria "cf. cocoaensis" R,
Cassidulina globosa R, and shell fragments C.

2780-3500'

Probably barren of indigenous Foraminifera, with one
exception. Nonion florinense? (of Cushman, et. al.,
1949, pl. 14, fig. 7) R, at 3140 ft, indicates an
inner to middle neritic environment at that depth.
Shell fragments R, intermittent. Lithology primarily
micaceous medium-grained sandstone (2780-3440 ft).

A major lithology change occurs somewhere between
3440 and 3500 ft. Below the change, sandstone is
very fine to fine-grained, and olive brown. Above
the change, sandstone is distinctly coarser and
white.

3590-3860"

Eponides mexicana VR (at 3590 ft only), Gyroidina
simiensis, s.1.? (broken, poorly preserved, at

3590 ft only), diatoms (pyritized, centrate) R, plus
species listed above, including Lenticulina spp.
VR-R, Nonion florinense? VR, shell fragments C-A
(intermittent), and Cassidulina globosa VR.

3920

Gyroidina simiensis, s.l. C, Cribrononion cf. roem-
eri VR, Vaginulinopsis? vacavillensis? VR, Lenticu-
lina pseudovortex VR, Valvulineria welcomensis?
(poorly preserved) VR, Globobulimina sp. var.
(small, thin test) R, Elphidiella? sp. VR, Subbotina
frontosa? VR, plus species listed above, including
Nonionellina applini R, Eponides mexicana R, Lenti-
culina spp. R, and Caucasina schencki VR.

3950-4790"

Highest brown mudstone (at 4040 ft), ostracods
(small, through 80 on 100 mesh screen) VR-R, Cibi-
cides baileyi R, Quinqueloculina olequaensis? (cost-
ate instead of striate) VR, bivalves (small) VR,
Elphidium sp. VR, gastropods VR, Cibicides mcmastersi
VR-R, Spumellaria var. (large spheres, on 80 mesh
screen) VR-VA, Lenticulina sp. var. (large, obese
test with limbate raised sutures) VR, Gaudryina
coalingensis VR, Dentalina colei VR, Bulimina aff.
cowlitzensis (wall not punctate) VR-R, Valvulineria
cf. scrobiculata (of Beck, 1943, pl. 108, figs. 21-
23) VR, Cibicides olequaensis VR, C. cf. cooperensis
(of Cushman, et. al., 1947, pl. 8, fig. 12) VR, Pul-
lenia cf. salisburyi (small) VR, plus species listed
above, including Gyroidina simiensis, s.l. VR-C,
Eponides mexicana VR-C, Caucasina schencki VR-C,



Nonionellina applini VR-R, Lenticulina spp. VR-C, and
Spumellaria (spheres) VR-VVA.

4820-4940'

Barren of marine fossils. Sandstone, with coal?? C
(at 4940 ft).

CONCLUSIONS
DEPTH (FEET) STAGE PALEQOENVIRONMENT
80-560 Indeterminate  Indeterminate
590-650 Indeterminate Neritic, undifferentiated
680-1220 Indeterminate  Indeterminate
1250-1520 Narizian, un-  Upper to Upper Middle
differentiated Bathyal, undifferentiated
1610-2420 Indeterminate Intermittently Marginal
Marine
2510 Narizian, un- Mixed Marginal Marine?
differentiated to Upper Middle Bathyal
2600 Indeterminate  Indeterminate
2690 Narizian, un- Mixed Marginal Marine?
differentiated to Upper Middle Bathyal
2780-3050 Indeterminate Indeterminate
3140 Indeterminate Possibly Neritic
3230-3500 Indeterminate Indeterminate
3590-3860 Narizian, un- Probably Outer Neritic
differentiated to Upper Bathyal
3920 Lower Narizian Probably Outer Neritic
to Upper Bathyal
3950 Lower Narizian Mixed Neritic to Upper
Bathyal
4820-4940 Indeterminate Indeterminate
AMERICAN QUASAR PETROLEUM COMPANY
HENSCHEL NO. 17-34
SWY%SE% SEC. 17, T10S, R3W
LINN COUNTY
Summary

The well penetrated primarily marine strata
which are essentially all Narizian in age. The
uppermost 350 ft contain a non-diagnostic shallow
shelf fauna, but it, too, is probably Narizian (see
Plate 1).

Except for isolated bathyal intervals (380 to
620, 1160 to 1170, and 2610 to 2820 ft), Foraminifera
are generally sparse, making it difficult to distin-
guish indigenous fossils from caved ones. Therefore,
most paleobathymetric interpretations in the "Con-
clusions" section of this report are questionable.

The entire well section was deposited close to
shore. There was restriction from open sea circu-
lation down to 2220 ft. Below that depth, conditions
were intermittently open marine, with a maximum open

marine influence at 2670 ft. Marginal marine to
non-marine environmental interpretations are based
primarily on sporadic large abundances of lignite
and/or coal.

BIOSTRATIGRAPHIC RESULTS

The following data were derived from 93 prev-
iously unprocessed wet ditch samples.

39-170"
Essentially barren of fossils. Primarily sand.
200-290"

Elphidiella sp. var. (acute periphery) VR-R*, El-
phidium sp. VR-R, Quinqueloculina sp. VR, arenaceous
sp. indeterminate (crushed) VR, shell fragments R,
Lenticulina sp. VR.

320'; 350"

Globobulimina sp. R, Caucasina schencki VR, ostracod
VR. Also, Lenticulina spp. R.

380-620"

Cassidulina galvinensis/globosa (intermediate form)
VR-R, Ellipsonodosaria "cf. cocoaensis" (of Beck,
1943, pl. 108, fig. 10) R-VA, Plectofrondicularia
spp. (fragments) R-A, Cibicides natlandi/haydoni
(intermediate form) R, Gyroidina "scalata" (of Cush-
man, et. al., 1949, pl. 15, fig. 13) R-A, Bolivina
oregonensis VR-R, Cibicides natlandi, s.l. VR,
Plectofrondicularia searsi VR-C, Nonionellina ap-
plini VR-R, Marginulina cf. sp. "c" (of Beck, 1943,
pl. 105, figs. 15,16) VR, Bolivina basiscurta VR,
Quinqueloculina imperialis VR, Eponides mexicana R,
Cibicides natlandi, s.s. R, Stilostomella? aff.
lepidula? R, Dentalina colei R, Plectofrondicularia
oregonensis R-C, Boldia hodgei VR, Globulina cf.
landesi R, Eponides gaviotaensis? (juvenile) VR,
Cassidulina globosa, s.s. VR, Nodosaria longiscata
R, Bolivina kleinpelli VR, Eponides cf. kleinpelli
VR, Cibicides sp. var. (attached form) VR, Globo-
bulimina oregonensis VR, Valvulineria churchi R,
Trifarina cooperensis VR, Lagena costata VR, Plecto-
frondicularia vokesi VR, Lenticulina chirana VR, L.
welchi, s.s. R, Uvigerina nudorobusta? (juvenile)
(at 620 ft) VR, plus species listed above, including
Lenticulina spp. C-VA, and Caucasina schencki R-C.

650-770"

Probably barren of indigenous Foraminifera. Fine to
medium-grained glauconitic sandstone VA (at 650 ft),
sterrasters VR.

800'; 830"

Inner neritic species listed above, including ost-
racods VR, Elphidiella sp. VR, and Elphidium sp. VR.

869-1130'

Probably barren of indigenous Foraminifera. Inter-
mittent lignite/coal A-FL, fish? remains VR, trans-
lucent volcanic? grains R (1070, 1100 ft), ostracod

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=101-320; VVA=320-1000; FL=1000+.



var. (deep median sulcus) VR (at 1070 ft), plus rare
occurrences of bathyal species listed above, inter-
preted as cavings. Lithology primarily fine to med-
ium-grained sandstone and rock fragments on 20 mesh
screen.

1160'; 1170'

Uvigerina cf. yazooensis? R, U. spp. R, plus species
listed above, including Cassidulina globosa R, Val-
vulineria churchi R, Lenticulina welchi R, L. spp.
R-C, and Gyroidina "scalata" R.

1200-1980'

Barren of indigenous Foraminifera, except for inner
neritic species Elphidium sp. R, and/or Elphidiella
sp. R (at 1200 ft and 1950 ft, only). Shell frag-
ments C (from 1230-1290 ft), pyrite R-VA (1320-1920
ft), coal/lignite, intermittent throughout interval,
C-FL.

2010-2190"'

Species listed above, including Lenticulina spp. VR-
C, Elphidiella sp. VR-R, Cassidulina cf. globosa VR-
R, Lenticulina welchi VR. Pyrite VA (at 2040 ft).
Rare bathyal species present interpreted to be
cavings.

2210-2300'

Spumellaria (spheres) R, Valvulineria willapaensis/
menloensis (intermediate form) R (at 2210 ft), plus
rare occurrences of species listed above.

2330-2430'

Bulimina? (Globobulimina?) sp. var. (smooth wall,
narrow test) R (at 2330 ft), Gyroidina simiensis, s.
1. VR-R, Eponides "dorfi" (of Mallory, 1959, pl. 30,
fig. 2) VR, plus species listed above, including
Spumellaria (spheres) R, Nonionellina applini C (at
2330 ft), and Caucasina schencki R (at 2330 ft).

2460'

Species listed above, including Lenticulina spp. R,
Nonionellina applini R, Spumellaria (spheres) R, and
Caucasina schencki R.

2490'; 2520'

Elphidiella sp. (encrusted with indigenous sandstone
lithology) VR-R.

2550
Cibicides? felix? (encrusted with lithology) VR.
2580

Probably barren of indigenous Foraminifera.
coal VVA.

Lignite/

2610-2820"

Cibicides baileyi VR-R, scaphopod? (fragments) (at
2640 ft) R, major lithology change to brown lignitic
mudstone (at 2640 ft), Subbotina spp. VR-R, Nonion
florinense VR-R, Subbotina senilis? VR, Alabamina cf.
scitula VR, Cibicides natlandi var. (slightly convex

involute side) R, Pseudohastigerina micra VR, Gaud-
ryina coalingensis VR, Cibicides sp. var. (umbilical
plug on involute side) VR, Nonion sp. var. (small
test, with circular outline) VR, Bolivina "raui"
(small, wide test) VR, Marginulina adunca? (of Mal-
lory, 1959, pl. 9, fig. 11) VR, Saracenaria sp. var.
(small) VR, pelecypods VR, plus species listed
above, including Gyroidina simiensis, s.l. R-A,
Caucasina schencki C (at 2640 ft), translucent green
volcanic grains A (at 2700 ft), Spumellaria (spheres)
R-A, Lenticulina spp. VR-C, and Bolivina oregonensis
VR-C. Remark: Bolivina raui is a name used by this
writer for a species which is not yet formally
described.

CONCLUSIONS
DEPTH (FEET) STAGE PALEOENVIRONMENT
39-170 Indeterminate  Indeterminate
200-290 Indeterminate  Inner Neritic
320,350 Indeterminate  Neritic, undif-
ferentiated
380-620 Narizian, un- Upper Middle Bathyal
differentiated
650-770 Indeterminate  Indeterminate
800,830 Indeterminate  Probably Inner Neritic
860-1130 Indeterminate  Non-marine? to Marginal
Marine
1160,1170 Narizian, un- Upper Middle Bathyal
differentiated
1200-1980 Indeterminate Non-marine? to Inner
Neritic
2010-2190  Narizian, un- OQuter Neritic to Upper
differentiated Bathyal
2210-2300 Narizian, un- Outer Neritic?
differentiated
2330-2430 Lower Narizian Outer Neritic to Upper
Bathyal
2460 Lower Narizian Outer Neritic
2490,2520 Indeterminate Inner Neritic?
2550 Indeterminate  Neritic?
2580 Indeterminate  Non-marine? to Marginal
Marine
2610-2820 Lower Narizian Probably Upper Bathyal
AMERICAN QUASAR PETROLEUM COMPANY
M & P FARMS NO. 33-24
SE%SWY% SEC. 33, T11S, R4W
LINN COUNTY
Summary

This entire well section, like the Henschel

well to the north, is Narizian in age.

A unique



feature of the M & P Farms is the thick sequence
containing diverse lower Narizian faunas in the bot-
tom 1700 ft of the well section.

Most of the fossiliferous marine sediments in
this well were deposited at bathyal depths. A nota-
ble exception is an inner shelf environment at 1950
ft. The deepest water (middle bathyal) sediments in
the well section occur from 3570 to 3990 ft.

Essentially the entire section penetrated was
deposited close to shore. There was restriction
from open sea circulation down to 1950 ft. Below
that depth, conditions were intermittently open
marine.

BIOSTRATIGRAPHIC RESULTS

The following data were derived from 139 wet
ditch samples.

90-570'

Lenticulina spp. R-A*, Cibicides natlandi VR-R, El-
lipsonodosaria "cf. cocoaensis" (of Beck, 1943, pl.
108, fig. 10) R-C, Nonionellina applini VR-R, Lentic-
ulina aff. welchi VR, Plectofrondicularia vaughani
VR-R, Stilostomella aff. lepidula R-C, Trifarina
cooperensis VR-R, Bolivina oregonensis VR-R, Nodo-
saria longiscata VR-R, Bolivina kleinpelli VR-VA,
Caucasina schencki VR-C, Cassidulina globosa VR-VA,
Gyroidina condoni VR-VA, Plectofrondicularia gracil-
is VR-R, Gyroidina "scalata" (of Cushman, et. al.,
1949, pl. 15, fig. 13) VR-C, ostracod var. (deep
median sulcus) VR, Cornuspira lewisensis VR, Cibi-
cides cushmani VR-R, Eponides aff. rosaformis VR-R,
Boldia hodgei VR, Eponides gaviotaensis VR, Lentic-
ulina welchi, s.1. VR, Nonion inflatum VR, fine-
grained glauconitic sandstone C (at 540 ft).

600-1080'

Barren of indigenous Foraminifera. Well-rounded
rock fragments C (720, 750 ft), shell fragments?
R (at 780 ft), shell fragments A-VA (at 1050 ft).

1110-1170'

Buliminella elegantissima, s.l. (very thin test) R,
Uvigerina beccarii? (crushed) VR, plus species

listed above, including Gyroidina "scalata" VR-R,
Caucasina schencki R, Plectofrondicularia spp. R,
Nonionellina applini R. Lithology primarily fine to
medium-grained sandstone and volcanic rock fragments.

1200

Barren of indigenous Foraminifera. Sub-rounded to

well-rounded rock fragments A.
1230-1920'

Barren of indigenous Foraminifera. Intermittent
coal C-VVA. Lithology primarily rock fragments.

1950’

Elphidiella sp. R, plus very rare occurrences of
species listed above.

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=101-320; VVA=320-1000; FL=1000+.

1980-2130'

Essentially barren of Foraminifera. Spumellaria
(spheres) VR-R (at 2010 ft), and occurring intermit-
tently throughout this interval. A noticeable new
gray siltstone lithology also has its highest occur-
rence at 2010 ft.

2160-2520'

Barren of indigenous marine fossils. Coal and/or

lignite R-VA (from 2160 to 2430 ft).

2550-3210"

Gyroidina simiensis, s.l. R-A, Cibicides baileyi VR-
R, Gaudryina coalingensis VR-R, Cibicides haydoni/
natlandi (intermediate form) VR-R, Ceratobulimina
washburnei VR-R, Dentalina dusenburyi VR, Spongodisc-
idae (discs) VR, Eponides mexicana VR-R, Quinqueloc-
ulina imperialis VR, Pseudoglandulina inflata VR,
Cibicides haydoni, s.l. VR-R, "Eponides sp. " (of
Tipton, et. al., 1973, pl. 9, fig. 6) VR-R, Bathy-
siphon eocenica VR-R, Cibicides sp. (of Mallory,
1959, pl. 23, fig. 12) R, C. whitei (of Mallory,
1959, pl. 26, fig. 2) VR, Anomalina sp. var. (large
umbilical plugs on both sides of test) VR, Cibicides
cf. sandiegensis (small) R, Pseudohastigerina micra
VR, Spumellaria var. ("spiny" spheres) VR, Pseudo-
glandulina cf. nallpeensis/conica (intermediate
form) VR, Bulimina corrugata? (poorly preserved) VR,
Gyroidina octocamerata VR-R, Cibicides haydoni, s.s.
R, Marginulina sp. VR, Vaginulina? sp. (of Beck,
1943, pl. 106, fig. 10) VR, Globigerina cf. wilsoni
VR, Globorotaloides cf. suteri VR-R, Truncorotal-
oides sp. VR, Cassidulina cf. globosa var. (uncoil-
ing) VR, plus species listed above, including Non-
ionellina applini A (at 2580 ft), and Spumellaria
(spheres) A (at 2640 ft).

3240-3540'

Faunal decrease. Anomalina garzaensis VR, Nodosaria
latejugata VR, Alabamina kernensis VR, plus rare
occurrences of species listed above.

3570-3990'

Truncorotaloides aspensis VR, Subbotina eocaena VR,
Marginulina "cf. subbullata" (of Beck, 1943, pl. 104,
fig. 7) VR, Cibicides cf. "elmaensis" (of Tipton,

et. al., 1973, pl. 13, fig. 5) VR-R, Bulimina cor-
rugata VR-C, sterrasters R-VA, Baggina teninoensis
VR-R, Amphimorphina californica VR-C, Robertina wash-
ingtonensis VR, Karreriella sp. (of Mallory, 1959,
pl. 5, fig. 2) VR, Truncorotaloides pentacameratus
VR, T. cf. gravelli VR, Bulimina garzaensis VR, Bol-
ivina striatella VR, Globorotaloides sp. (of McKeel
and Lipps, 1975, pl. 3, figs. 1,2) VR, Trifarina
californica? (very small) VR, Epistomina sp. VR,
Lenticulina aff. cowlitzensis VR, Pseudohastigerina
lillisi VR, Vaginulinopsis vacavillensis VR-R, Spum-
ellaria var. (large spheres, on 80 mesh screen) R-A,
Cibicidoides coalingensis (of Mallory, 1959, pl. 38,
fig. 11) R, Eponides minima VR-R, Truncorotaloides
collacteus VR, Anomalina umbonata VR, Cibicides al-
hambrensis (of Mallory, 1959, pl. 38, fig. 8) VR-R,
Spiroplectammina richardi VR-R, Clavulinoides cali-
formicus VR, Bulimina cf. curtissima VR, plus species
listed above, including Cibicides haydoni R (from
3570-3810 ft).



4020-4260'

Bulimina cf. jacksonensis? R, Valvulineria welcom-
ensis VR, Tritaxilina colei VR, Silicosigmoilina
californica VR, plus species listed above, including
Gyroidina planata C (at 4020 ft).

CONCLUSIONS
DEPTH (FEET)

STAGE PALEOENVIRONMENT

90-570 Narizian, undif- Upper to Upper Middle
ferentiated Bathyal
600-690 Indeterminate Indeterminate
720,750 Indeterminate Possible Beach
780-1080 Indeterminate Intermittent Marginal
Marine
1110-1170 Narizian, undif- Mixed Neritic to Bath-
ferentiated yal
1200 Indeterminate Possible Beach
1230-1920 Indeterminate Indeterminate
1950 Indeterminate Inner Neritic
1980-2130 Indeterminate Intermittent Open
Marine
2160-2520 Indeterminate Indeterminate
2550-3210 Lower Narizian Upper to Middle Bath-
yal, undifferentiated
3240-3540 Lower Narizian? Middle Bathyal?
3570-3990 Lower Narizian Probably Lower Middle
Bathyal
4020-4260 Lower Narizian Upper to Upper Middle
Bathyal
AMERICAN QUASAR PETROLEUM COMPANY
HICKEY NO. 9-12
SWY%NWY% SEC. 9, T12S, R2W
LINN COUNTY
Summary

The well penetrated two marine sections which
are separated by a thick, possibly mostly non-marine
section of coaly and volcanic sediments. The higher
marine interval (390 to 450 ft) is indeterminate in
age due to the shallow shelf facies. The deeper
marine interval (3570 to 3900 ft) is Narizian, undif-
ferentiated in age. It was deposited in an upper to
upper middle bathyal environment restricted from
open sea circulation (planktic microfossils are
absent).

BIOSTRATIGRAPHIC RESULTS

The following data were derived from 152 wet
ditch samples.

150-360"

Barren of marine microfossils. Coal/lignite R*.
One plant fossil seen in coal fragment.

390-450'

Shell fragments VR-R, Cibicides aff. fletcheri (mc-
mastersi?) R, Elphidium sp. VR.

480-3060'

Barren of marine microfossils. Lignite C (at 840
ft), bentonite? VVA (at 1140 ft), bentonitic sand-
stone C (at 1680 ft), coal/lignite A-VA (from 1800
to 1890 ft and at 2910 ft), coal VA (at 2460 and
2490 ft), pyrite-quartz clusters C (at 2760 ft), and
VA (at 3000 ft).

3090

Haplophragmoides sp. var. (large, crushed) VR, aren-
aceous sp. indeterminate VR, coal A.

3120-3540'

Barren of marine microfossils. Coal A (at 3420 ft).

3570-3900'

Lenticulina spp. VR-C, Eponides? sp. VR, Plectofron-
dicularia gracilis? (fragments) VR-R, Gyroidina
"scalata" (of Cushman, et. al., 1949, pl. 15, fig.
13) VR-R, Nonion? (Nonionella?) sp. VR, Eponides
gaviotaensis? VR, Cibicides natlandi R, Nonionellina
applini VR, Caucasina schencki VR, pyrite cube clus-
ters R (at 3750 ft), Ellipsonodosaria? sp. (frag-
ments) VR, Plectofrondicularia oregonensis VR, coal/
Iignite VVA-FL (at 3810, and 3840 ft), Globobulimina?
sp. VR.

3930-4530"

Probably barren of indigenous Foraminifera. Lentic-
ulina spp. (listed above) VR. Coal/lignite C-FL.

4560'

Species listed above, including Caucasina schencki
R, Lenticulina sp. VR.

4590

Barren of marine microfossils. Coal/lignite A.

CONCLUSIONS
DEPTH (FEET)  STAGE PALEOENVIRONMENT
150-360 Indeterminate Indeterminate
390-450 Indeterminate Inner Neritic
480-3060 Indeterminate Indeterminate
3090 Indeterminate Marginal Marine
3120-3540 Indeterminate Indeterminate

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=101-320; VVA=320-1000; FL=1000+.



3570-3900 Narizian, undif- Upper to Upper Middle
ferentiated Bathyal

3930-4530 Indeterminate Indeterminate

4560 Narizian, undif- Outer Neritic or
ferentiated deeper

4590 Indeterminate Indeterminate

AMERICAN QUASAR PETROLEUM COMPANY
KENNETH WETGEN ET AL. NO. 26-32
SWUNE% SEC. 26, T13S, R4W
LINN COUNTY

Summary

The well penetrated fossiliferous sediments of
both Refugian and Narizian age. Approximately 1000
ft of section (480 to 1490 ft) are fossiliferous.
This interval contains the Refugian-Narizian con-
tact, which appears to be a hiatus. This hiatus is
represented from 740 to 830 ft, where well-rounded
coarse sand indicates a high energy environment.

Fossiliferous portions of the well section were
deposited in upper to middle bathyal waters. During
the Refugian (from 480 to 710 ft) there was restric-
tion from open sea circulation, as there was in the
Narizian from 950 to 1490 ft. However, the presence
of plankton from 860 to 920 ft in the Narizian indi-
cates a short period of open marine deposition.

BIOSTRATIGRAPHIC RESULTS

The following data were derived from 74 wet
ditch samples.

195-450'

Barren of fossils. Subrounded to well-rounded rock
fragments C-VA* (at 250 and 280 ft).

480-710'

Globobulimina spp. R, sponge spicules R, Caucasina
schencki VR-R, Lenticulina spp. VR-R, Cibicides hay-
doni VR-R, Nonion halkyardi VR-R, Uvigerina cf. at-
willi VR, Pseudoglandulina inflata VR-R, Plectofron-
dicularia spp. VR-R, Guttulina irregularis VR-R,
Nonion cf. planatum R, Melonis pompilioides R, Cib-
icides evolutus? VR, Guttulina cf. hantkeni VR-R,
Trifarina cooperensis VR, Quinqueloculina spp. VR,
sterrasters R.

740-830'

Barren of fossils. Well-rounded coarse sand C-VA.
Volcanic glass shards FL (at 830 ft).

860-1490'

Bathysiphon eocenica VR-R, Cibicides natlandi VR-R,
Eponides gaviotaensis VR, Lenticulina cf. welchi VR-
R, Globobulimina oregonensis R, Gyroidina "scalata"
(of Cushman, et. al., 1949, pl. 15, fig. 13) VR-C,
Bolivina oregonensis VR-C, Ellipsonodosaria "cf.
cocoaensis" (of Beck, 1943, pl. 108, fig. 10) VR-R,
Spumellaria (spheres) VR-C (from 860 to 920 ft

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=101-320; VVA=320-1000; FL=1000+.
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only), Cyclammina sp. VR-R, Plectofrondicularia gra-
cilis VR, Nonionellina applini VR-C, Lenticulina wel-
chi VR, L. cf. washingtonensis VR, Pullenia quinquel-
oba R, Cassidulina cf. globosa R, major increase in
sand (at 1040 ft only), Marginulina sp. "B", s.l.

(of Beck, 1943) VR, arenaceous spp. indeterminate
(crushed) R, Bolivina kleinpelli VR-R, ostracod var.
(deep median sulcus) VR, Cribrononion? cf. roemeri?
(small) R, Gyroidina condoni, s.l. VR, Elphidium cf.
minutum? VR, Cassidulina globosa R, Valvulineria wel-
comensis VR, plus species listed above, including
Lenticulina spp. C-VA, Plectofrondicularia spp. VR-
R, and Caucasina schencki (from 1250 to 1490 ft) R-C.

1520-2000'

Probably barren of indigenous fossils.
received from 1550 to 1610 ft.

No samples

2030-2600'

Barren of indigenous fossils. Major lithology
change to very light colored (off-white) material at
2300 ft.

CONCLUSIONS
DEPTH (FEET)  STAGE PALEOENVIRONMENT
195-450 Indeterminate Indeterminate
480-710 Refugian Upper to Middle Bath-
yal, undifferentiated
740-830 Indeterminate Possible Beach
860-1490 Narizian, undif- Upper to Upper Middle
ferentiated Bathyal
1520-2600 Indeterminate Indeterminate
GULF OIL CORPORATION OF CALIFORNIA
T. J. PORTER NO. 1
SWY%NEY% SEC. 27, T13S, RAW
LINN COUNTY
Summary

The well penetrated strata of Refugian, Nariz-
ian, and probably upper Ulatisian age. The upper-
most Narizian appears to be missing at a hiatus
somewhere between 1080 and 1230 ft. Also, the Ulat-
isian-Narizian boundary is not easily recognizable.
The top of the Ulatisian is tentatively placed at a
horizon of large, shallow water Foraminifera, at
5340 ft. This same convention was used for the
Reic?hold Finn No. 1, to the north (see McKeel,
1984).

With the exception of shallow neritic deposits
close to the proposed Ulatisian-Narizian boundary,
fossiliferous sediments formed generally at upper or
middle bathyal depths throughout the well section.

Plankton distribution indicates that fossil-
iferous sediments above 6060 ft were deposited close
to shore, whereas those below that depth are off-
shore deposits.

BIOSTRATIGRAPHIC RESULTS

The following data were derived from 108 sam-
ples (107 dry ditch and one core). The samples,



already processed for foraminiferal analysis, were
borrowed from the D.0.G.A.M.I. collection.

80-530'
Lithology multicolored sand and

Barren of fossils.
rock fragments.

600-1080'

Pseudoglandulina inflata R-C*, Uvigerina beccarii R,
Plectofrondicularia robusta VR, Guttulina frankei
VR-R, Uvigerina cf. atwilli R, U. cocoaensis VR-R,
Cibicides evolutus VR-R, Guttulina irregularis VR-R,
Cibicides haydoni VR-R, Cyclammina sp. VR, Caucasina
schencki VR-A, Uvigerina atwilli, s.s. R, U. cf.
gallowayi VR, Melonis pompilioides R, Nonion halk-
yardi R, Elphidiella sp. VR-R, Eponides yeguaensis
VR, Cassidulina galvinensis? R. Lithology primarily
siltstone; siltstone is glauconitic from 780 to 870
ft.

1110-1200"'
Barren of indigenous Foraminifera.
1230-2490'

Allomorphina cf. macrostoma VR-R, Eponides gaviota-
ensis R, Lenticulina welchi, s.s. VR-R, Cibicides
natlandi R-C, Plectofrondicularia searsi VR-C, Sub-
botina spp. R, Nonionellina applini R-VA, Spumel-
laria (spheres) R-C, Gyroidina "scalata" (of Cush-
man, et. al., 1949, pl. 15, fig. 13) R, Bolivina
oregonensis VR-R, Bathysiphon eocenica VR-A, Lentic-
ulina alato-limbata VR-R, Vaginulinopsis lewisensis
R, Anomalina costiana VR, Cassidulina globosa R,
Pseudoglandulina conica R, Globobulimina oregonensis
VR-R, Plectofrondicularia oregonensis VR-R, Trifar-
ina cooperensis VR, Marginulina sp. "B" (of Beck,
1943) VR, Stilostomella aff. lepidula R-C, Lentic-
ulina chirana VR, Quinqueloculina imperialis VR,
Cibicides olequaensis VR, Gyroidina condoni R-C,
Bolivina kleinpelli R-C, Bolivina oregonensis R-A,
Cassidulina globosa/galvinensis (intermediate form)
VR-R, Anomalina garzaensis VR.

2550-4780"

Essentially barren of indigenous Foraminifera.
Lenticulina spp. R (at 3890 and 3920 ft) possibly
are indigenous.

4860-5120'

Spumellaria var. (large spheres, on 80 mesh screen)
R, Gyroidina cf. soldanii R-A, Lenticulina cf. ter-
ryi VR, Alabamina kernensis VR, plus species listed
above. Remark: Large Spumellaria are probably
abundant in this sample, but are diluted due to
poor sample processing, probably without Quaternary
IIOH.

5220-5320'

Barren of fossils.

5340'

Large Foraminifera (Operculina cushmani?, of Mallory,

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=100+.

1959) C, plus Lenticulina spp. (listed above) R.
5360"

Ostracod VR, fecal pellets? C.

5440-5860'

Barren of fossils.

5920-6020'

Gastropods VR, plus species listed above, including
Quinqueloculina imperialis R-VA, ostracods R-A, El-
phidiella sp. R-C, Lenticulina spp. C-VA, Gyroidina
cf. soldanii R-VA, and Caucasina schencki R-C.

6040'

Barren of indigenous Foraminifera. Dark greenish-
gray sporbo (?) VA (flood). The sporbo (?) may
represent a hiatus within this interval.

6060-6440"'

Subbotina eocaena VR-R, Spongodiscidae (discs) VR-R,
Subbotina frontosa VR-R, arenaceous spp. indeter-
minate R, Gyroidina simiensis, s.l. VR, Virgulina
cf. bramlettei R, Truncorotaloides collacteus A-VA,
Planorotalites cf. planoconica R, Subbotina lina-
perta R, Planorotalites capdevilensis R, Pseudo-
hastigerina micra R, plus species listed above, in-
cluding Spumellaria (spheres) R-VA.

6560-7000'

Probably barren of indigenous marine fossils. Prim-

arily sand.
7040-7100"

Globigerina wilsoni? VR, Stichocassidulina cf. thal-
manni VR, Asterigerina crassaformis R, Oridorsalis
umbonata R, Tritaxilina colei VR-R, Subbotina cf.
yeguaensis VR, Parrella "midwayana" (of Mallory,
1959) VR, Marginulina "subbullata" (of Mallory, 1959)
VR, Cibicides malloryi R, Nodosaria deliciae R, Bul-
imina macilenta? VR, plus species listed above, in-
cluding Spumellaria (spheres) A-VA, Subbotina spp.

R, Gyroidina spp. VR-R, Pseudohastigerina micra VR,
Subbotina eocaena VR, and Lenticulina spp. VR-R.

7120-7380'

Barren of indigenous fossils.

7860"

Barren of indigenous fossils.

8113-8120' (core)

Barren of fossils.

8460"

Barren of fossils.
CONCLUSIONS

STAGE

DEPTH (FEET) PALEOENVIRONMENT

80-530 Indeterminate Indeterminate



600-1080 Refugian Upper Bathyal
1110-1200 Indeterminate Indeterminate
1230-2490 Narizian, undif- Upper to Upper Middle
ferentiated Bathyal
2550-4780 Indeterminate Indeterminate
4860-5120 Probably Lower Upper to Middle Bath-
Narizian yal, undifferentiated
5220-5320 Indeterminate Indeterminate
5340 Probably Upper Inner to Middle Neritic
Ulatisian
5360 Indeterminate Inner Neritic?
5440-5860 Indeterminate Indeterminate
5920-6020 Probably Upper Mixed Inner Neritic and
Ulatisian Upper to Middle Bath-
yal, undifferentiated
6040 Indeterminate Indeterminate
6060-6440 Probably Upper Bathyal, undifferen-
Ulatisian tiated
6560-7000 Indeterminate Indeterminate
7040-7100 Probably Upper Bathyal, undifferen-
Ulatisian tiated
7120-7380 Indeterminate Indeterminate
7860 Indeterminate Indeterminate
8113-8120 Indeterminate Indeterminate
8460 Indeterminate Indeterminate
MOBIL CORPORATION
IRA BAKER NO. 1
NE% SEC. 28, T15S, R3W
LINN COUNTY
Summary

Only one definitely age-diagnostic fauna was
found in this deep well section. It occurs from
1660 to 1810 ft, and is Narizian in age. A sparse
fauna occurs from 10260 to 10350 ft, which contains
a single specimen of Caucasina schencki. C. schencki

has been reported from California sediments as old
as upper Ulatisian, according to Mallory (1959).

Generally shallow water benthic Foraminifera
plus sparse plankton indicate both a nearshore en-
vironment and at least partial restriction from open
sea circulation during deposition of all fossilifer-
ous sediments in the well section.

BIOSTRATIGRAPHIC RESULTS
The following data were derived from 113 prev-

iously unprocessed dry ditch samples. The samples
were borrowed from the D.0.G.A.M.I. collection.
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690-1080'

Elphidium sp. VR*, shell fragments VR, Elphidiella
sp. VR-R, sponge spicules VR-R.

1100-1140"

Elphidiella sp. var. (large) VR (at 1120 ft), well-
rounded coarse sand and rock fragments C-A (at 1100
and 1120 ft), coal/lignite VA (at 1140 ft).

1160-1630'

Barren of fossils. Volcanically derived? rock frag-
ments (from 1160 to 1400 ft), off-white tuffaceous
sandy mudstone? (from 1460 to 1530 ft), volcanic?
sandstone (from 1570 to 1630 ft).

1660-1810'

Cyclammina sp. R, Lenticulina spp. R, arenaceous
spp. indeterminate (crushed) VR-R, Nonionellina
applini R, Cibicides natlandi R, Spumellaria
(spheres) R-C, diatoms (pyritized, centrate) R,
Eponides mexicana VR, Globobulimina sp. (pyritized)
VR-R, Bathysiphon eocenica R, Bolivina oregonensis
VR, Epistominella? aff. capitanensis? VR, Caucasina
schencki (at 1810 ft only) R.

1840

No new species. Globobulimina? sp. VR. Off-white
tuffaceous? mudstone?.

1870-3450"

Interval not examined or processed. Lithology

mostly conglomerate with some volcanics from 1860
to 2000 ft and almost entirely volcanics from 2030
to 3450 ft, according to mud log.

3480-3850'

Barren of fossils.
derived.
only).

Lithology primarily volcanically
Common gray sandy siltstone? (at 3550 ft
3880-4100"'

Interval not examined or processed. Lithology al-
most entirely volcanics according to mudlog.

4130-4190'

Barren of fossils.
derived.

Lithology primarily volcanically

4220-4550"'

Interval not examined or processed. Lithology al-
most entirely volcanics according to mudlog.

4580-4640'

Barren of fossils.
derived.

Lithology primarily volcanically

4670-8700'

Interval not examined or processed. Lithology

* VR=1-2 specimens per sample; R=2-10; C=11-32; A=
33-100; VA=101-320; VVA=320-1000.



virtually entirely volcanics according to mudlog.
8730-9270"

Barren of fossils.
canically derived.

Lithology volcanics and/or vol-

9300-9810"

Barren of fossils. Lithology fine sandstone and/or
volcanically derived.

9840-10020'

Barren of fossils. Lithology primarily volcanics
and/or volcanically derived.

10050-10320'

Ostracod VR, calcareous spp. indeterminate (crushed)
VR-R, Nonion? sp. (small, thin test) VR, Epistomina?
sp. (poorly preserved) VR, Nodosaria? longiscata?
(fragment) VR, plus species listed above, including
Elphidium sp. R, Lenticulina sp. VR, Caucasina
schencki? (poorly preserved) VR.

10350"
No new species. Caucasina schencki VR.
10380"

Barren of fossils. "Red grains" VA.

10410'

No new species. Calcareous species indeterminate
(crushed) R, arenaceous? sp. indeterminate (crushed)
R, Lenticulina sp. VR. Remark: This interval may
be barren of indigenous fossils. Circulating on
bottom may have caused contamination from above.

CONCLUSIONS
DEPTH (FEET)  STAGE PALEOENVIRONMENT
690-1080 Indeterminate Inner Neritic
1100-1140 Indeterminate Non-marine to Marginal
Marine (possible beach)
1160-1630 Indeterminate Indeterminate
1660-1810 Narizian, undif- OQuter Neritic to Upper
ferentiated Bathyal
1840 Indeterminate Marine, undifferen-
tiated
3480-3850 Indeterminate Indeterminate
4130-4190 Indeterminate Indeterminate
4580-4640 Indeterminate Indeterminate
8730-10020 Indeterminate Indeterminate
10050-10110 Indeterminate Probably Neritic,
undifferentiated
10140-10230 Indeterminate Indeterminate

10260-10320 Indeterminate Possibly Neritic, un-

differentiated
10350 Upper Ulatisian  Probably Outer Neritic
to Narizian, un- or deeper.
differentiated
10380 Indeterminate Indeterminate
10410 Indeterminate Marine, undifferen-
tiated?
RESERVE OIL AND GAS COMPANY
ESMOND NO. 1
SWh SEC. 7, T12S, RIW
LINN COUNTY
Summary

All of the samples examined by this writer were
found to be barren of marine fossils. The intervals
from 2920 to 3880 ft, and one sample at 4420 ft, may
be of non-marine or marginal marine origin, based on
lithology.

BIOSTRATIGRAPHIC RESULTS
The following data were derived from 99 samples

(98 dry ditch and one core) borrowed from the D.0.G.
A.M.I. collection.

30-485"

Barren of fossils.
sandstone.

Lithology primarily volcanic?

485-870'

Interval not examined for microfossils.
primarily volcanics (see Newton, 1969).

Lithology

900-2170'

Barren of fossils. Lithology largely volcanically

derived. Bentonitic shale (at 960 ft). Major in-
crease in "red grains" (at 2110 ft).

2170-2680"

Interval not examined for microfossils. No sedi-

ments reported in volcanics (Newton, 1969).

2710-2890'

Barren of fossils. Lithology primarily sandstone.
Remark: R. E. Thoms, in Newton (1969) reported un-
identifiable Foraminifera from one sample, at 2875
ft. This writer did not find any fossils in the
ditch sample from 2860 to 2890 ft.

2920-3880"

Barren of marine fossils. Lignite and/or coal (at
2920, 2950, 3190, 3340, 3430, 3460, 3550, 3640,
3670, 3790, 3820, and 3850 ft).

3910-4000'

Barren of fossils. Major lithology change (at 3910
ft); lignite/coal and mica (both common above) were



not noted below this depth, with one exception, at 2920-3880 Indeterminate  Possibly intermit-
4420 ft (see below). tently Non-marine to
) ) Marginal Marine

Note: Intervals which are omitted below are volcan-
ic, and were not examined for microfossils. 3910-4000 Indeterminate Indeterminate
4420' 4420 Indeterminate Possibly Non-marine

) ) o . . to Marginal Marine
Barren qf marine fossils. Lignite locked in silt-
stone lithology. 4450,4480 Indeterminate Indeterminate
4450'; 4480' 5020 Indeterminate Indeterminate
Barren of fossils. Lithology primarily siltstone. 5200 Indeterminate Indeterminate
5020 5980 Indeterminate Indeterminate
Barren of fossils. Lithology mudstone? to very 6460 Indeterminate Indeterminate
fine-grained sand.

6790 Indeterminate Indeterminate

5200

. . . 7000 Indeterminate Indeterminate
Barren of fossils. Lithology well-consolidated
brown silty mudstone?. 7540 Indeterminate Indeterminate
5980 8110 INdeterminate Indeterminate
Barren of fossils. Lithology volcanic? siltstone?. 8601 Indeterminate Indeterminate

6460'

Barren of fossils. Lithology volcanic? siltstone?.

6790'

Barren of fossils.
and rock fragments.

Lithology volcanic? siltstone
Increase in "red grains".

7000

Barren of fossils. Lithology approximately 50%
brownish-gray mudstone.

Note: According to Newton (1969), the section from
7000 ft to total depth is solid volcanics.

7540

Barren of fossils. Lithology volcanic? mudstone and

siltstone.

8110'

Barren of fossils.
ments.

Lithology volcanic rock frag-

8601' (core)

Barren of fossils. Lithology volcanic rock frag-

ments.

CONCLUSIONS
DEPTH (FEET)  STAGE PALEOENVIRONMENT
30-485 Indeterminate Indeterminate
900-2170 Indeterminate Indeterminate
2710-2890 Indeterminate Indeterminate
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