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STRATIGRAPHIC AND BIOSTRATIGRAPHIC RELATIONSHIPS OF THE
TYEE AND YAMHILL FORMATIONS IN CENTRAL-WESTERN OREGON

Robert G. McWilliams
Miami University, Hamilton, Ohio 45011

Introduction

The Yamhill Formation was defined by Baldwin and others (1955) as the
"sequence of marine sedimentary rocks that overlies the Siletz River Vol-
canic Series."” The type area was designated as the exposures of mudstone
and siltstone along Mill Creek, south of Sheridan in northwestern Oregon.
The name Yamhill has since been applied to the succession of black mud-
stone and siltstone interbedded with minor sandstone overlying the Tyee For-
mation and the Siletz River Volcanics in central-western Oregon and the

volcanics and sediments undifferentiated" (Schlicker and Deacon, 1957)
in the hills bordering the west edge of the Willamette Valley. Baldwin
(1964b, p. 19) defined the Rickreall Limestone in the type area near Buell
as a lower member of the Yamhill Formation He interpreted it to lie
above the contact with the Siletz River Volcanics.

The lower part of the Yamhill Formation has been generally inter-
preted as equivalent to the upper Tyee and to interfinger with the Tyee where
the two formations are in contact (Snavely and Wagner, 1964, p. 9; Baldwin,
1964a, p. 7). This interpretation is based on four considerations: (1) The
mudstone and siltstone interbeds of the Tyee and the dominantly siltstone
upper members of the Tyee (Lorane Siltstone, Elkton Siltstone, and Sacchi
Beach) closely resemble rocks of the Yamhill Formation. (2) The Yamhill
Formation is said to interfinger with the Tyee near Falls City (Baldwin,
1964a, p. 12). (3) Foraminifera from the type Yamhill Formation were
used (Baldwin and others, 1955; Stewart, 1957) to correlate the Yamhill
Formation with the Sacchi Beach member of the Tyee. (4) The stratigraphic
position of the Yamhill above the Siletz River Volcanics in northwestern
Oregon is similar to that of the Tyee Formation in southwestern Oregon.

Previous Work

Portions of the area shown in the geologic map (Figure 5) have been
mapped by Baldwin (1947, rev. 1964b), Baldwin and Roberts (1952), Baldwin

169




and others (1955), and Macleod (1969). Owing to the exploratory nature
and geographic separation of their work, the Yamhill and Tyee Formations
were not continuously distinguished and mapped throughout this area. There-
fore, the primary concern of the writer in remapping the geology and study-
ing the foraminifera of this area was to produce a consistent regional map
and to determine the stratigraphic relationship between the Yamhill Formo.
tion and Tyee Formation. The writer recognizes the essential accuracy of
most of the earlier work and strongly recommends them to the reader for
comparison and particularly for additional structural and petrologic details.

Lithologic Discrimination
of the Tyee and Yamhill Formations

The Tyee Formation was distinguished from the Yamhill Formation in
the map area by the presence of sandstone interbeds greater than 6 inches
thick and by the more fissile siltstone and mudstone (Figures 1 and 2).

The sandstone beds of the Tyee range from 6 inches to 10 feet thick,
consist of lithic to arkosic micaceous wacke; and are rhythmically inter-
bedded with shale. The sandstone beds contain current markings and sedi-
mentary structures described in detail by Snavely and others (1964).

The mudstone and siltstone layers of both Tyee and Yamhill contain
abundant mica and carbonized fragments of fossil plants. Sandstone inter-
beds are scarce in the Yamhill but where present include arkosic and basabic
wackes.

Although defined as a member of the Yamhill Formation, the Rickreall
Limestone is characteristic of neither the Yamhill nor the Tyee Formations.
In the area studied, the Rickreall Limestone occurs within or at the top of
the Siletz River Volcanics. In addition, the foraminifera and other fossils
of the Rickreall Limestone are known to occur in the Siletz River Volcanics
but not in the Tyee or Yamhill Formations. Therefore, the Rickreall Lime-
stone is shown as part of the Siletz River Volcanics on the map.

Stratigraphic Relationships
of Tyee and Yamhill Formations

The geologic map shows that where the Yamhill occurs in depositional
contact, as for example in the area 4 miles south of Grand Ronde, it over-
lies the Tyee. In most cases, however, the contact is located at normal and
reverse faults and the Tyee and Yamhill are restricted to separate fault blocks.
This indicates a layer-cake rather than interfingering relationship between
the formations (Figure 3). Where the contact occurs along a fault, the Y@-
hill is always found on the downthrown block and the Tyee on the upthrown
block, indicating the Yamhill is younger than the Tyee. This is particu-
larly significant at the long east-west trending fault located 2 miles south
of Grand Ronde. There the sense of displacement of the fault has been
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Figure 1. Typical weathered exposure of Tyee Formation showing resist-
ant character of outcrops and the presence of sandstone beds 6 inches
thick and greater. Hammer in lower center provides scale. Located
center sec. 2, T7S, R8W, Valsetz quad.

Figure 2. Typical weathered exposure of Yamhill Formation showing
generally non-resistant character of outcrops and the absence of
sandstone beds greater than é inches thick. Hammer in lower cen-
ter provides scale. Located sec. 35, T6S, R8W, Grand Ronde quad.
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independently determined by Baldwin and Roberts (1952) and MacLeod (1969),
and the Yamhill side is downfaulted. The apparent interfingering reported

by Baldwin (1964a) near Falls City was not observed. In a later publication,
Baldwin (1964b) indicates, as does the map accompanying this article, (Fig-
ure 5), that the contact is located 3 to 4 miles south of Falls City. There

the Yamhill overlies the Tyee Formation and is separated from it by a sill.

Biostratigraphic Relationships
of the Tyee and Yamhill Formations

Fossil mollusks from the type Yamhill (Baldwin and others, 1955) indi-
cate a Tejon age or what has been long regarded as upper Eocene age on the
West Coast (Weaver, 1944). Fossil mollusks of the Tyee outside of the map
area indicate a Domengine or middle Eocene age (Turner, 1938).

In apparent contradiction with this age distinction, Stewart (1957,

p. 11; Baldwin and others, 1955) correlated the type Yamhill Formation
and the Sacchi Beach member of the Tyee with Laiming's B-1A zone. Stewart
(1957, p. 11) stated:

. ..the Yamhill-Sacchi Beach-lower Mclntosh fauna is distin-
guished by the common and restricted occurrence of Amphi-

morphina californica Cushman and McMasters, which is

Laiming's marker for the upper Domengine B-1A zone in ®
California.... It appears to mark the upper range limits of

a few middle Eocene species including Nodosaria latejugata

Gumbel and probably [italics mine]l Amphistegina californica
Cushman and M. A. Hanna, A. simiensis (Cushman and

McMasters) and Pseudophragmina psila (Woodring).

More recent information shows this correlation to be in error, how-
ever. Although Amphimorphina californica and Nodosaria latejugata are
present in the Yamhill, the other species are not reported in Stewart's check
lists (in Baldwin and others, 1955) and are not present in my collections of
the Yamhill Formation along Mill Creek and elsewhere in the map area
(Tables 1-5 and 7).

Amphimorphina californica and Nodosaria latejugata have recently
been reported in definite Narizian assemblages by Rau (1964, p. 4, 7; 1966,
Fig. 5) and with other species restricted to the Narizian in the type Yamhill
by Stewart himself (Baldwin and others, 1955) and this author (Table 2).
Therefore, these species can no longer be considered to be restricted to the
Ulatisian or the B~1A zone.

The Tyee does not contain foraminifera diagnostic of age in the map
area. Available data from the Tyee elsewhere in Oregon indicate it is no
younger than Ulatisian (Stewart, 1957, p. 13; Snavely and others, 1964,

p. 465; Thoms, 1965; and Bird, 1967). The Siletz River Volcanics (including
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Figure 3. A. Effect of block faulting and erosion on interfingering
stratigraphy. Note each facies, denoted by pattern, is found on
each side of the fault.

B. Effect of block faulting and erosion on layer-cake
stratigraphy. Note upper layer found only on down-thrown block.

SOUTH NORTH

~
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—— RIVER VOL.

Figure 4. Generalized cross section showing angular unconformity
between Yamhill and older formations. South end of section
located near intersection of the southern boundary of the geol-
ogic map (Figure 5) and the Luckiamute River. North end of
section located near Sheridan.
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the Rickreall Limestone member) contains species indicative of the Ulatisian
stage (Tables 1, 2, 5, 6, 8). In summary, present knowledge of the range
of benthonic foraminifera indicate the Yamhill is Narizian and therefore
younger than any of the Tyee and that correlation or interfingering of the
two formations is not possible. PY

Stratigraphic Relationships of the
Siletz River Volcanics and Yamhill Formation

The Yamhill Formation overlies the Tyee Formation in the southern
and western portions of the map. Elsewhere in the map area it overlies vol-
canics mapped as Siletz River. This relationship is depicted in the cross
section (Figure 4) as an angular unconformity. This interpretation requires
deformation, uplift, and erosion of both the Tyee Formation and the Siletz
River Volcanics prior to deposition of the Yamhill Formation. The type
Siletz River Volcanics was defined by Snavely and Baldwin (1948) as under-
lying the Tyee and is lower Eocene in age. The Siletz River Volcanics
underlying the Tyee south of the map area in the vicinity of Marys Peak
contains fossils in the upper part indicative of Capay or lower Eocene age
(Baldwin, 1955).

The rocks mapped as "Siletz River" underlying the type Yamhill along
Mill Creek in the northern part of the map contain foraminifera whose joint
occurrence indicate an upper middle Eocene age (at the Ulatisian-Narizi
boundary). Elsewhere in the map area in the sub-Yamhill "Siletz River" is
Ulatisian or middle Eocene (Tables 1, 2, 5, 6, 8). Apparently two volcanic
units are involved although they have not been shown separately on the map.
The type "Siletz River Volcanic Series" is one unit, and a younger volcanic
sequence beneath the Yamhill Formation is the other. |In addition, avail-
able biostratigraphic data suggest the sub-Yamhill "Siletz River" may even
be young enough to be post-Tyee in age. Because of these and other diffi-
culties, the writer has proposed to explain the relationship of the Yamhill
to the underlying rocks in terms of the plate tectonics model (McWilliams,
1972, 1973).

Conclusions

(1) Field mapping and biostratigraphic data indicate that the Yamhill
Formation overlies and is younger than the Tyee Formation; interfingering
of the two formations is not indicated. (2) Stewart's correlation of the Yam-
hill Formation with the Sacchi Beach member of the Tyee was based on in-
complete knowledge of the range in time of key species. Presently avail
able information rules out age equivalence of the two units. (3) Available
biostratigraphic data suggest that the sub-Yamhill "Siletz River" is younger
than the sub-Tyee Siletz River and may even be post-Tyee in age.
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Fossil localities indicated by number in Tables 1-8 are shown on the
geologic map (Figure 5) and described in the "Register of Localities."

Table 1. Check list of foraminifera from the Rickreall Creek section

1 SPECIMEN ULATIS : NJ\RIZIAK
2-5 SPECIMENS SILETZ RI
6-15 SPECIMENS ‘{AKHTLL FM.

16 SPECIMENS AND ABOVE

o

ARWCDISCUS INCEHRTUS DVOREIGHY
AMPEIMORPHINA JENKINSI (CHUBCH] [
ANOMALINA DANVILLENSIS HOWE & WALLACE
ANOMALINA PACKARDI BANDY
ASTERIGERINA SIMIENSIS C. & MCMASTERS,
BATHYSIPHON SF.
BULIMINA CORRUGKTK T, & SIEGFUS,
BULIMINA OVATA VAR, COWLITZENSIS BECE,
CIBICIDES HAYDONI (C, & SCHENCK]
CIBICIDES NATLANDI BECK
CIBICIDES SPIROPUNCTATUS GALLUWAY & WORHET [
CIBICIDES SP.
CHILOSTOMELIA UYLTNURCILES HEUSS,
CHILOSTOMELLA CF. C, OVIFORMIS SEERBUAN & CHAPRAN_
CHILOSTOMELLA SPP,
DENTALINA COMMUNIS'
DENTALINA PAUPERATA (D'CHBIGNY)
DENTALINA SPP.
DISCOCYCLINA SP.
y DYOCIBICIDES SP.
9o EPONIDES DORFT TOULNIN =
EPONIDES MEXICANA (CUSHREN] 1=
EPONIDES SP.
GLOBIGERINA 3FF,
GUTTULINA IRREGU'
GUTTULINA OREGONENSIS BANDY
GYROIDINA ORBICULARIS VAR, FLANATA CUSHMAN
HAPLOPHRAGMOIDES OBLIQUICAMERATUS MARKS
HOGLUNDINA EOCENICA {C. & HANNA)
LENTICULINA WASEINGTONENSIS BECK
LENTICULINA SF.
NODOGENERINA LEPIDULA |BCHWAGEA]
NODOGENERINA SPP.
NODOSARIA CF. N, LCRGISCATA DTUABIGHY,
NODOSARIA PYRULA D'UHBIGNY, n
NODOSARIA SPP.
PLECTOFRONDICUIRHIX CREGUNENSIS C,, SIEWARI & STEWAHT ]
PLECTOPRONDICULARIA PACKARDI VAR. MULTILINEATA C. & STHUNSON, 1
PLECTOFRONDICULAIRA PACKARDI VAR. PACKABDI C, & SCHENCK
PSEUDOGLANDULINA CF. P. INPLATA (BORNEMANN)
PSEUDOPHRAGMINA SP.
PULLENIA BULLOIDES DYORBIGHY,
QUINQUELOCULINA GOODSPREDI HARWA & HAHNNA
QUINQUELOCULINA SPP.
ROBULUS ALATO-LIMBATUS (GURBEL]
ROBULUS CHIBANUS C. & STONE =
BOBULUS COALEDENSIS? DETLING,
ROBULUS INOBNATUS D*ORBIGNY A vl
ROBULUS SP.
TEXTULARIA 5F, "
UVIGERINA GAHZKEWSIS ©., & SIECPUS 7
UVIGERINELLA 3P, = i
VAGINULINOPSIS MEXICANA VAN. KELIEYI MARTIN
VAGINULINOPSIS MEXICANA VAR. NUDICOSTATA (C,, & HANKA] 1
VAGINULINOPSIS MEXICANA VAR, VACAVILLENSIS (HANNA)
VAGINULINOPSIS SAUNDEBSI VAR. LEWISENSIS BECK =
VAGINULINOPSIS SP.
VALVULINERIA COOP!

£ RERSTS TEUSTRANT Jﬁi n
VALVULINERIA TUMBYENSIS C. & SIMONSON _ZH::
VULVUINA CURTA C. & SIEGFUS 7 |
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Table 2. Check list of foraminifera from the Mill Creek section

1 SPECIMEN - .
2.5 SPECIMENS u
6=15 SFECIMENS

16  SFECIMENS AND ABOVE

ALABAMINA WILCOXENSIS VAH. CALIPORNICA MALLORY
AMMOBACULITES SP,
AMPHIMORPHINA BECKT WALLGHTY,
AMPHIMORPHINA CALIFORNICA C, & MCHWASTERS
AMPHIMORPHINA JENKINSI (CHURCH)
AMPHIMORPHINA IGNOTA C. & SIEGFUS
BATHYSIPHON EOCENICA C. & HANNA
BOLIVINA BASISENTA VAR, oucougmm
BULIMINA CORRUGATA C. & SIEGFU

BULIMINA JACKSONENSIS VAR, WELCOWEWGIS WALLOAY

BULIMINA CF. B, OVATA D'ORBIGNY

BULIMINA PUPOIDES D'ORBIGNY,

BULIMINA PYRULA D*ORBIGHY

BULIMINA SCULPTILIS VAR. LACIWATA C. & FARKER
CASSIDULINA GLOBOSA HANTKEN
CERATOBULIMINA SP.
CHILOSTOMELLA MEXITANA VAR, CHIHAWA C, & TODD
CIBICIDES HODGEI C, & SCHENCK, T
CIBICIDES LOBATULUS (WALKER & JACOB)
CIBICIDES MCMASTERSI? BECK
CIBICIDES NATLANDI VAR, OLEQUAHERSIS BECE

CIBICIDES WARRENI C., STEWART & STEWART 1
CYCLAMMINA PACIFICA BECK
DENTALINA CF. D. APPROXIFATA REUSS
DENTALINA COLEI C, & DUSENBURY,
DENTALINA COMMUNIS ['CHBIGNY
DENTALINA DUSENBURYI EECK
DENTALINA CF. D. MULTILI
DENTALINA CF. PAUPERATA D'ORBIGNY
DISCORBIS SP.
EGGERELLA ELO|
EPONIDES MEXICANA (cu.smm
EPONIDES UMBONATA HEUSS
GLOBIGERINA SPP.
GLOBOBULIMINA PACTFICA CUSEMAN_____ T

GLOBOBULIMINA CF. G. PACIPICA CUSHMAN, .
GYROIDINA ORBICULARIS VAR. PLANATA CUSHNAN
GYROIDINA PLANULATA C. & RENZ | ] |
HAPLOPHRAGMOIDES OBLIQUICAMERATUS WAMES,
HAPLOPHRAGMOIDES SP,
?KARRERIELLA SP.
LAGENA AMPHOHA VAR,
LAGENA VULGARIS ?WILLIAMSON
LENTICULINA WASHINGTONENSIS BECK
NODOGENERINA CF, N. ADOLPHINA (DTONBIGHY]
NODOGENERINA CP. N. KRESSENBERGENSIS [summ
NODOGENERINA SPF,

NODOSARIA ARUNDINEK SCRWAGEN =
NODOSARIA LATEJUGATA GUMEEL

NODOSARIA LONGISCATA D'OHBIGHY,
NODOSARIA MACNEILI CUSHMAN
NODOSARIA CF. N. PYRULA D'THHIGHY, H:

1011

NODOSARIA SPP,
NONION PLANATUN €. & THOMAS

PLECTOPRONDICULARIA SACATENSTY WOHNATKY
PLECTOPRONDICULARIA VOKESI C,, STEWART m
PSEUDOGLANDULINA NALLPEENSIS BAU
PULLENIA SALISBURYI STEWART & STEWART.
QUINQUELOCULINA CF, Q. FAYNEI BECK
BOBULUS AIATO-LIMBATUS (GUMBEL)
ROBULUS CHIRANUS C. & STONE m
ROBULUS COALEDENSIS DETLING

BOBULUS CF. R, DEFORMIS (RETESZ) *Z

ROBULUS INORNATUS D'ORBIGNY, q..
ROBULUS WELCHI CHURCH

SABACENARIA HANTKENI
SIGHOILINA TENUIS {cz.rzam
TROCHAMMINA SP.
UVIGERINA GARDEFAE CUSHMAR 1
UVIGERINA GABZAENSIS C, &

UVIGERINA GARZAENSIS VAR. NUDO-ROBUSTA MALLURY
VAGINULINOPSIS MEXICANA VAR. NUDICOSTATA (C. a'mn ﬂ

VAGINULINOPSIS SAUNDERSI (HANNA & HANNA
VALVULINERIA JACKSONENSIS VAR. WELCOMENSTS MALLORY
VULVULINA 5P, Lid

e
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Table 3. Check list of foraminifera from the Rowell Creek section

1 SPECIMEN
2-5 SPECIMENS
6-15 IPECIMENS
16 = SPECIMENS AND ABOVE

. FASTACOLUS BAHKSDALE] BECK
BATHYSIPHON SP.

BIPARINA NUTTALLT C. & SIEGFUS
BULIMINA MACILENTA C. & PARKES
BULIMINA OVATA VAR, COWLITZENSTE BECK,
BULIMINA SCULPTILIS VAR. LACINATA C. )
BULIMINELLA SUBFUSIFORMIS CUSHMAN
CIBICIDES HODGEI C. & SCHENCK
CIBICIDES MCMASTERSI BECK
CHILOSTOMELLA CYLINDROIDES REUSS
CHILOSTOMELLA MSXICANA VAR. CHIHARA C. & TUDD,
DENTALINA COMMUNIS D'ORBIGNY
DENTALINA SP.
EPONIDES MEXICANA [CUSHWAN]
GLOBIGERINA SPP.
GYROIDINA ORBICULARIS VAR. PLANATA CUSHMAN
HAPLOPHRAGMOIDES OBLIQUICAMERATUS MAHXS
NODOGENERINA LEPIDULA (SCHWAGER)
NODOGENERINA SEF.
NODUSARIA CF. N, ARUWDINEAR OCHWAGER,
NODOSARIA IATEJUGATA GUMBELL
NODOSARIA CF. N. LONGISCAIA [I'OHEIGNY
PSEUDOGLANDULINA NALLPEENSIS AAU
ROBULUS CHIBANUS C. & STUNE,
ROBULUS INOBNATUS D'OHBIGNY
VALVULINERIA JACKSONENSIS VI i
VALVULINERTA TUMEYENSIS C. & SIMUNSON

L H

11

Table 4. Check list of foraminifera from the Rock Creek section

1 SPECIMEN HARIEIAR — 1
2-5 SPECIMENS YAMHILL FNM.
6-15 SPECIMENS
16 SPECIMENS AND ABOVE
M el e oy el

. AMFHIMOHFHINA JENKINSI (CHURCH)

BATHYSIPHON EOCENICA C. & HANNA
BATHYSIPHON SP.
BIFARINA NUTTA 5 GEUS
BULIMINA CORRUGATA C. & SIEZGFUT
BULIMINA LIRATA C. & FARKER

| BULIMINA OVATA D'ORBIGNY

; BULIMINA OVATA VAR. COWLYTZEWSTS FECK,
BULIMINA SCULPTILIS VAR. LACINATA C. & PARRER

| BULIMINELLA SUBFUSIFORMIS CUSHMAN 11
CHILOSTOMELLA HADLEYI KEIJZER

| CHILOSTOMELLA MEXICANA VAR. CHIRANA C. & TUDD

| CHILOSTOMELLA SPP.

. CIBICIDES HODGEI C. & SCHENCE
CIBICIDES MCMASTERSI 3ECEK,
CIBICIDES NATLANDI BECK
CIBICIDES SPIROPUNCTATUS GALLUWAY & MORREY,
CYCLAMMINA SAMANICA BEAHY
CYCLAMMINA CP, C, PACIFICE EGCK,
DENTALINA COMMUNIS ['ORBIGNY 7
DENTALINA EOCENICA? CUSHMAN
EGGEHELLA ELONGATA BLAISDELL
EPONIDZS MEXICANA (CUSHMAN)
EFONIDES UMBONATUS (REUSS)
GAUDRYINA SP,
GLOBIGERINA SFF,
GYROIDINA ORBICULARIS VAR. PLANATA CUSHMAN
GYROIDINA CF. G. FLOREALIS WHITE
HAPLOPHRAGMOIDES DBLISUICAMEHAT
KARAERIELLA WASHINGTONENSIS HAU
MABGINULINA SUBBULLATA HANTKEN
MODOGENERINA SP.
NODOSARIA CF. N. AHUNDINEA SCHWAGER
NODUSARIA CF., N, LONGISCATA D'ORBIGRY
NODCSARIA PYRULA D'ORBIGNY. T
NODOSARIA SPF.
PLECTOPRONDICUTARTA FACKAHDI VAR, WMULTILINEATA C. & SIMONSON,
PLECTOFRONDICULARIA FACHARDI VAR, FACKAHDI C. & SCHENCK
PLECTOFRONDICULARIA VAUGHANI CUSHMAN
PLECTOFRONDICUALAIA VOKESI C., STEWART & GTEWART,

& PSEUDOGLANDULINA CF. P. NALLPEENSIS RAU

ROBULUS ALATO-LIMBATUS (GUMBEL)
ROBULUS CF, R, ARCUATA-STHIATUS VAH. CAROLINIANUS CUSHMAR i1
ROBULUS COALEDENSIS DETLING —
ROBULUS CHIRANUS C. & STOUNE |
ROBULUS INORNATUS D'ORBIGNY rrom
SPIROLOCULINA WILCOXENSIS C- & GANRETT
PTEXTULARIA SP. 1
UVIGERINA GARZAENSIS C. & SIEGFUS
VALVULINERIA JACKSONENSIS VAR. WELCUMERSIS WALLUNY_
VALVULINERIA TUMEYENSIS C. & SIMUNSON

,_,_
==

=
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Table 5. Check list of foraminifera from the Oakdale School section

1 SPECIMEN
2-5 SPECIMENS
6-15 SPECIMENS
16  SPECIMENS AND ABOVE

_ 22223 O
AMFHIMCRPEINA JEWKINGI [CHUACH]

ANOMALINA DANVILLENSIS HOWE & WALLACE,
ASTERIGERINA SIMIENSIS C. & MCMASTERS 1
BATHYSIPHON EOCENICA C, & HANNA
BULIMINA OVATA D'OHBIGNY I
CIBICIDES HAYDONI (C. & SCHERCK) u
CIBICIDES NATLANDI BECK

CIBICIDES PSEUDOUNGERIANUS VAR, EVOLUTUS &, & GOESOW
CIBICIDES SPIROPUNCTATUS GALLOWAY & MORREY
CHILOSTOMELLA CF. C. OVIPORMIS SHERBORN & CHATWAN
CHILOSTOMELLA SPP.,

GYROIDINA ORBICULARIS VAR. PLANATA CUSHWAN ﬁ

HAPLOPHRAGMOIDES OBLIQUICAMERATUS MARKS
HOGLUNDINA EOCENICA (C. & HANNA )
NODOGENERINA SPP.

NODOSARIA CF, N. ARUNDINEA SURWAG ]
PLECTOFRONDICULARIA GARZAENSIS C, & BYECFUS,
PLECTOFRONDICULARIA PACKARDI VAR. PACKARDI T, & SCHEWGE,

QUINQUELOCULINA SPP.

BROBULUS ALATO0-LIMBATUS (GUMBEL)
ROBULUS CHIRANUS C, & STONE,
ROBULUS INORNATUS (D*ORBIGNY]
VALVULINERIA TUMEYENSIS C, & STHONSON I
VULVULINA CURTA C. & SIEGFUS A

Ll

Table 6. Check list of foraminifera from the South Fork Rickreall
Creek section

1 SPECIMEN _E_A ISIAN
2-5 SPECIMENS 2 RIVER VOLCANIC
6-15 SPECIMENS
16 = SPECIMENS AND ABOVE
o o arh
ALABAMINA WILCOMENSIS VAR, CALIFOHNICA MALLORY .
ANOMALINA PACKARDI BANDY
ANOMALINA SP.
ASTERIGZRINA SIMIENSIS T, & WCMASTERS, 7
BULIMINA OVATA D'ORBIGNY
BULIMINA OVATA VAR, COWLITZENSIS EEOK
CHILGSTOMELLA HADLEYI KEIJZER
CHILOSTOMELLA MEXICANA VAR, CHIRANA C. & TOOD
CHILOSTOMELIA CF. C. OVIFORMIS SHERBORN & CHA
CHILOSTOMELLA SFP. am

CIBICIDES CF. C, HEATUS MARTIN
CIBICIDES APF. C. HODGEI CUSHMAW & SCHEWCK 1
CIBICIDES MWCMASTSHSI BECK_
CIBICIDES F3EUDOWVELLERSTORFIT COLE
CIBICIDES SP,
DENTALINA COMRUNTS DVOHEICRY
DENTALINA EOCENICA? CUSHMAN
DYOCIBICIDES SP, |
EPISTOMINA CF. E, FANTSCHIANA [DVOREICHT] |
EPONIDES DORFI TOULMIN
EPONIDES LODOENSIS MARTTN
EPONIDES MEXICANA (CUSHMANT
EPONIDES UMBONATUS (REUSS)
EPONIDES SP.

GLOBIGERINA 3FF.
GUTTULINA xmuuﬂﬁls ID‘DRBIGH!}
GYROIDINA CHBICULARIS VAR, FLANATA CUSEMAN I
GYROIDINA SP,

HOGLUNDINA EOCENICA (C. & HANHA]
LAMARKINA RUGATINA BANDY
LOXOSTOMIUM APPLINAE (PLUWEER]
MABGINULINA CF, M, ADUNCA (COSTRY
NODOGENERINA SPF, o
NODOSARIA LATEJUGKTA GUMBEL L]
NODOSARIA CF. N. ABUNDINEA SCEWAGER

NONION APPLINAE HOWE & WALLACE
NONION PLANATUM C. & THOMAS
PLECTOFRONDICULARIA GARZAENSIS C. & SIEGFUS
PLECTOFRONDICUALRIA KEBNI COOK
PSEUDOGLANDULINA CF. P. INFLATK [BORRERANN]
PSEUDOGLANDULINA NALLPEENSIS RAL ]
PYRGO SP, ] .
QUINQUELOCULIRA S [ ]

ROBULUS Au'ro-nnauﬁrr_cu'ﬁﬁf
ROBULUS INORNATUS D'OHBIGNY
ROTORBINELLA COLLICULUS BANDY
SIGMOILINA TENUIS (CZJZEK)

VALVULINERIA JACKSONENSIS VAR, WEYITHEWSTS WALLURY

VAGINULINOPSIS MEXICANA VAR, NUDICOSTATA C. & HAN ﬁ
VAGINULINOPSIS SAUNDERSI (HANNA & HANNA) 7
VULVULINA CURTA C, & SIEGFUS ZEEEER]
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Table 7. Check list of foraminifera from the Salmon Creek section

1 SPECIMEN IZEE ]
2.5 SPECIMENS %, LR
615 SPECIMENS

16  SPECIMENS AND ABOVE

o1
55

| . TASTACOLUS BARKBDALEI BECK, il

| ALABAMINA WILCOXENSIS VAR. GALIFUANIGA FALLOAY,

: BATHYSIPHON EOCENICA C. & HANNA
BATHYSIFHON SP.
BOLIVINA KLEINFELLI E&CK,

| BULIMINA OVATA VAR, COWLITZENSIS BECK

| BULIMINA SCULPTILIS VAR. LACINATA C, & Fi

|

CERATOBULIMINA SP. 1A
CHILOSTOMELLA CYLIRDROUTDES REUSS u
CHILOSTOMELLA CP. OVIPGRMIS SHEHBOAN & GHAFMAN
CHILOSTOMELLA SFP.
CIBICID&S HAYDONI TCUBHMAN & SCHEWCK)_ I
CIBICIDES MCMASTERSI HECK
| CIBICIDES NATIANDI BECK,
- CIBICIDES SP.
' CYCLAMMINA CF, G, FACIFICA BECK
' DENTALINA COMMUNIS D*ORBIGNY
DENTALINA SP,
EGGERELLA ELONGATA BLAISDELL
EPONIDES MEXICANA (CUSHNAN)
GLOBIGERINA SPP,
GYROIDINA ORBICULARIS VAR,
BAPLOPBERAGMOIDES OBLIQUICAMERATUS MARKS,
MARTINOTIELLA EOCENICA C. & BUHMUDEZ
NODOGENERINA SPP,
NODOSARIA CP. N. ARUNDINEA SCEWAGER_
NODOSARIA CF, N. LONGISCATA D'CHBIGRY_
PELOSINA SF. ]
PLECTOFRONDI A % T &S
PLECTOFRONDICULARIA VAUGHANI CUSHMAN
PLECTCPRONDICULARIA VOKESI C., STEWANT & SIEWAHT
PSEUDOGLANDULINA CF. P. NALLPEENSIS RAU,
PSEUDOGLANDULINA CF. P. INFLATA (
QUINQUELOCULINA CP. Q. IMPERIALIS HANNA & HANNA___
BOBULUS ALATO-LIMBATUS (GUMBEL) [
BROBULUS INORNATUS D'ORBIGNY,

Table 8. Check list of foraminifera from the Little Luckiamute
River section

1 SPECIMEN ULA

2.5  SPECINENS SILETZ HJVER VOLCANICS
6215 SPECIMENS

16 SPECIMENS AND ABOVE

ASTEHIGERINA SIWIENSIS G, & MCMASTERS
BATHYSIPHON EOCENICA C. & HANNA
BIFARINA NUTTALLI C. & SIEGFUS
BULIMINA MACILENTA C, & PARKER
BULIMINA OVATA D'CHBIGHY,

BULIMINA OVATA VAH, COWLYTZENSIS BECK,
CHILOSTOMELLA MEXICANA VAH. CHIRANA C. & T0LD —Q"
CHILOSTOMELLIA CF. C. OVIFORMIS SHERBORN & CHAFMAW_____

CIBICIDES CF, C. BEATUS MARTIN

CIBICIDES CP, C, MARTINZZENSIS VAH, MALLORYI SHITH

CIBICIDES §F. e —
DENTALINA COMRUNWIE IVOHBIGHY
DENTALINA EOCENICA? CUSHMAN
DYOCIBICIDES SP,

EPISTOMINA CF. E. FARTSCHIAWA [D'OHBIGHT]
EPONIDES DORFI TOULMIN___
EPONIDES MEXICANA (CUSHMAN]
EPONIDES UMBONATUS (BEUSS)
GLOBIGERINA SPP.
GLOBOKOTALIA SE.
GYROIDINA ORBICU. .
HOGLUNDINA EOCENICA (C. & HANNA)
LOXOSTOMIUM APPLINAB (PLUMMER)
MARTINOTIBLLA BOCENICA C. & BUFNUDEZ,
MARGINULINA SUBBULLATA HANTKEN

Qo PSEUDOGLANDULINA NALLPEENSIS RAU
PULLENIA SALISBURYI STEWART & STZWART
QUINQUELOCULINA SP.
HOBULUS ALATO-LIMBATUS (GUMBEL)
ROBULUS INORNATUS D'ORBIGNY,
SIGMOILINA TENUIS (CZJZEK)
?STICHOCASS IDULINA TBALMANNI BTONE,
TRITAXILINA COLEI C. & SIEGFUS
VAGINULINOPSIS ASPERULIFORMIS? [NULTALL] ____
VALVULINERIA JACKSONENSIS VAR. WELCOUMENSIS MALLURY
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Register of Localities*

Locality ®
No.

10.

11.

12.
13.

14.

18.

. Ellendale quarry, NW% sec. 36, T7S, R6W, Dallas 15' quad. Sample

collected at top of quarry in basaltic ss. on south side.

- North bank Rickreall Cr. about 400 feet south of north boundary sec.

36, near Ellendale quarry, T7S, R6W, Dallas 15' quad.

. Intersection of sec. 25 and 30 and Rickreall Cr. T7S, R5 and 6W,

Dallas 15' quad.

. Intersection of Rickreall Cr. and second "I" in "Ellendale" SW% SW3

sec. 30, T7S, RSW, Dallas 15' quad.

. InRickreall Cr., immediately below the "i" in "Rickreall" SEX NW%

sec. 31, T7S, R5W, Dallas 15' quad.

- In Rickreall Cr. immediately below second "I" in "Rickreall", NE3

NEZ sec. 31, T7S, R5W, Dallas 15' quad.
Just inside sec. 31 near boundary with sec. 32 in Rickreall Cr., T7S,
R5W, Dallas 15' quad.

- In Rickreall Cr. about 400 feet east of west boundary of sec. 32,
T75, RSW, Dallas 15' quad. ®
. In Rickreall Cr. about 1200 feet east of west boundary of sec. 32,

T75, R5W, Dallas 15' quad.

In Rickreall Cr. about 2,000 feet east of west boundary of section in
SEXZ NW1 sec. 32, T7S, R5W, Dallas 15' quad.

In Rickreall Cr. about 3,000 feet east of west boundary of sec. 32,
175, R5W, Dallas 15' quad.

In quarry floor NWz NWZ sec. 12, T8S, RéW, Dallas 15' quad.

In black mudstone 6 feet above contact with underlying basalt at north
end of quarry NWZNWZ sec. 12, T8S, R6W, Dallas 15' quad.

In black mudstone 12 feet above contact with underlying basalt at
north end of quarry in NWZ NW4% sec. 12, T8S, R6W, Dallas 15' quad.

- In black mudstone 18 feet above contact with underlying basalt at

north end of quarry in NW% NW3 sec. 12, T8S, R6W, Dallas 15' quad.

- In Luckiamute River about 500 feet SE of State Highway 223 in NW3

NEZ sec. 36, T8S, R6W, Dallas 15' quad.

. NW side of bridge on Little Luckiamute River NE} sec. 36,T8S, R&W,

Dallas 15' quad. ®
On east side Mill Cr. next to NE support of bridge NE} sec. 4, T7S,
R6W, Dallas 15' quad.

* Localities are shown on the geologic map (Figure 5).
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19.

20.

.’2].

22,
23.
24.
25.
26.

27.
28.

29.

30.

32.
33.
34.
35.
36.
37.
38.

39.

41.

In Mill Cr. at east footing of bridge in NEZ sec. 4, T7S, RéW, Dallas
15' quad.

On west bank of Mill Cr. about 200 feet north of bridge NEZ NEZ
sec. 4, T7S, RéW, Dallas quad.

No fossils collected.

On east bank of Mill Cr. approximately 400 feet south of section line,
NEX NEZ sec. 4, T7S, R6W, Dallas quad.

On west side of Mill Cr. about 600 feet north of section line SEz sec.
75, T6S, R6W, Sheridan quad.

In Mill Cr. about 600 feet west of section line SEX sec. 52, TéS, R&W,
Sheridan quad.

On NW bank of Mill Cr. about 200 feet west of section line NEZ

sec. 52, T6S, R6W, Sheridan quad.

800 feet north of section line in Mill Cr. SWZ sec. 54, T6S, RéW,
Sheridan quad.

No fossils collected.

In middle of Mill Cr. about 200 feet upstream from intersection of 320-
foot contour and stream, NEJ sec. 43, T6S, R6W, Sheridan quad.

100 feet north of section line in Mill Cr. SEX SEX sec. 41, T6S, R6W,
Sheridan quad.

600 feet south of section line in Mill Cr. NWZ NW3Z sec. 41, TéS,
R6W, Sheridan quad.

. 300 feet north of south section line on west bank of Mill Cr. S3 sec.

39, T6S, R6W, Sheridan quad.

1,000 feet north of section line in Mill Cr. SE} SEZ sec. 39, T6S,
R6W, Sheridan quad.

100 feet south of section line in Mill Cr. NWz NW4 sec. 38, TéS,
R6W, Sheridan quad.

On east side of road in quarry about 75 feet north of road intersection
sec. 36, T6S, R6W, Sheridan quad.

In quarry on east side of road, 300 feet east of section line sec. 1,
T6S, R6W, Sheridan quad.

In Rowell Cr. at bend about 1,900 feet south of north boundary sec.
32, T6S, R7W, Grand Ronde 15' quad.

In South Yamhill River at south extremity of bend in river near south
corner of sec. 57, TéS, R7W, Grand Ronde 15' quad.

On east bank South Yamhill River about 500 feet south of fork in E3
sec. 9, T6S, R7W, Grand Ronde 15' quad.

In South Yamhill River on north bank, about 2,500 feet NW of BM 272
in sec. 46, T6S, R7W, Grand Ronde 15' quad.

. In Rock Cr. about 500 feet south of fork in creek, in N3 sec. 26,

Té6S, R8W, Grand Ronde 15' quad.
In Rock Cr. 75 feet north of locality 40, N3 sec. 26, T6S, R8W, Grand
Ronde 15' quad.
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42.

43.

44.

45.

46.

47.

48.

49.

50.

Sl ¢

52.

54.

558

56.

57.

58.

59.

60.

61.

62.

|
53.

In Rock Cr. 125 feet north of locality 40, N3 sec. 26, T6S, R8W,
Grand Ronde 15' quad.

In Rock Cr. located 50 feet north of Siletz River outcrop in Yamhill
Fm. at bend in creek, about 250 feet north of south boundary, sec. 23,
T6S, R8W, Grand Ronde 15' quad.

In Rock Cr. at west extremity of bend in creek, about 600 feet north

of south boundary, sec. 23, T6S, R8W, Grand Ronde 15' quad.

In Rock Cr. about 100 feet SW of right angle turn in creek near center
S% sec. 23, T6S, R8W, Grand Ronde 15' quad.

In Rock Cr. about 1,900 feet south of north boundary sec. 23, TéS,
R8W, Grand Ronde 15' quad.

In Rock Cr. at boundary between sec. 14 and sec. 23, T6S, R8W,
Grand Ronde 15' quad.

In Rock Cr. NEZ sec. 14, TéS, R8W, at north extremity of bend in
creek about 1,000 feet south Salmon River Highway, Grand Ronde quad.
In Rock Cr. extreme NWZ NW3 sec. 13, T6S, R8W, about 500 feet
west of road crossing Rock Creek, Grand Ronde 15' quad.

In Agency Cr. beneath bridge along state route 22, NWiZ sec. 1, T6S,
R8W, Grand Ronde 15' quad.

In Salmon River 1,200 feet north of south boundary, sec. 24, TéS,
R9W, Grand Ronde 15' quad.

In Salmon River about 1,600 feet SE of fork in NEX SEX sec. 24, T6S,
R9W, Grand Ronde 15' quad. ®
In Salmon River about 1,200 feet SE of fork in sec. 24, T6S, R9W,
Grand Ronde 15' quad.

In Salmon River at fork near center sec. 24, T6S, R9W, Grand Ronde
15' quad.

In Salmon River about 1,500 feet NW of fork in N3 sec. 24, T6S,
R9W, Grand Ronde 15' quad.

In South Fork Rickreall Cr. in NWZ% SW% sec. 10, T8S, R7W, Valsetz
15' quad. about 1,000 feet east of west boundary sec. 10.

In South Fork Rickreall Cr. about 985 feet east of west boundary of sec.
10, T8S, R7W, Valsetz 15' quad. 15 feet south of locality 56.

In South Fork Rickreall Cr. about 965 feet east of west boundary sec.
10, T8S, R7W, Valsetz 15' quad. 25 feet south of locality 56.

In South Fork Rickreall Cr. about 805 feet east of west boundary sec.
10, T8S, R7W, Valsetz 15' quad. 195 feet south of locality 56.

In South Fork Rickreall Cr. about 635 feet west of east section boundary
in SEX sec. 9, T8W, R7W, Valsetz 15' quad.

In South Fork of Rickreall Cr. about 425 feet west of east section bound-
ary in SEx sec. 9, T8S, R7W, Valsetz 15' quad.

In South Fork Rickreall Cr. at intersection with south boundary of

sec. 9, T8S, R7W, Valsetz 15' quad.
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63. In Luckiamute River about 1,100 feef west of east boundary sec. 22,
T8S, R7W, Valsetz 15' quad.

64. In Luckiamute River at intersection of boundary between secs. 22 and
23, T8S, R7W, Valsetz 15' quad.

65. In Luckiamute River at intersection with creek SWZNWZ sec. 23,

@® 185, R7W, Valsetz 15' quad.

66. In Luckiamute River about 1,100 feet south of north boundary sec. 23,

T8S, R7W, Valsetz 15' quad.

Acknowledgments

| wish to recognize the help of Professor V. S. Mallory of the Depart-
ment of Geology and the Burke Museum, University of Washington, under
whose guidance and with whose help this work was begun in 1967. | am
also greatly indebted to Dr. John Beaulieu, Oregon Department of Geology
and Mineral Industries, for sharing with me his extensive knowledge of the
stratigraphy of the Pacific Northwest. Financial support for this work was
provided by the Miami University Faculty Research Committee and by a
Penrose Grant from the Geological Society of America. | accept full respon-
sibility, however, for the data and interpretations proposed.

References
@
Baldwin, E. M., 1947, Geology of the Dallas and Valsetz quadrangles,
Oregon: Oregon Dept. Geol. and Mineral Indus. Bull. 35, 61 p.
Baldwin, E. M., 1955, Geology of the Marys Peak and Alsea quadrangles,
Oregon: U.S. Geol. Survey Oil and Gas Inv. Map OM-162.
| Baldwin, E. M., 1964a, Geology of Oregon [2nd ed.]: Eugene, Ore.,
i Univ. Oregon Coop. Book Store, 165 p.
| Baldwin E. M., 1964b, Geology of the Dallas and Valsetz quadrangles,
| Oregon: Oregon Dept. Geol. and Min. Indus. Bull. 35 (Rev.), 56 p.
Baldwin, E. M., and Roberts, A. E., 1952, Geology of the Spirit Moun-
tain quadrangle, Oregon: U.S. Geol. Survey Oil and Gas Inv. Map
OM-129.
Baldwin, E. M., Brown, R. D., Jr., Gair, J. E., and Pease, M. H., Jr.,
1955, Geology of the Sheridan and McMinnville quadrangles, Oregon:
U.S. Geol. Survey Oil and Gas Inv. Map OM-155.
Bird, K. J., 1967, Biostratigraphy of the Tyee Formation, (Eocene) south~
western Oregon: Univ. Wisconsin doctoral dissert., 209 p., unpub.
Macleod, N. S., 1969, Geology and igneous petrology of the Saddleback
® area, central Oregon Coast Range: Univ. California, Santa Barbara
doctoral dissert., 205 p., unpub.
McWilliams, R. G., 1968, Paleogene stratigraphy and biostratigraphy of
central-western Oregon: Univ. Washington, Seattle, doctoral dissert.,
136 p., unpub.

185




McWilliams, R. G., 1972, Stratigraphic evidence for rifting in western
Oregon and Washington: Geol. Soc. America Abstracts with Programs,
v. 4, no. 3, p. 197-8.

McWilliams, R. G., 1973, Stratigraphic and biostratigraphic position of
the Yamhill Formation in central-western Oregon: Geol. Soc. Ameb-
ica Abstractswith Programs, v. 5, no. 1, p. 79.

Rau, W. W., 1964, Foraminifera from the northern Olympic Peninsula,
Washington: U.S. Geol. Survey Prof. Paper 374-G, 33 p.

Rau, W. W., 1966, Stratigraphy and toraminifera of the Satsop River area,
southern Olympic Peninsula, Washington: Wash. State Div. Mines
and Geol. Bull. 53, 66 p.

Schlicker, H. G., and Deacon, R. J., 1967, Engineering geology of the
Tualatin Valley region, Oregon: Oregon Dept. Geol. and Min.
Indus. Bull. 60, 103 p.

Snavely, P. D., Jr., and Baldwin, E. M., 1948, Siletz River Volcanic
Series, northwestern Oregon: Am. Assoc. Petroleum Geologists Bull.,
v.32, p. 806~-812.

Snavely, P. D., Jr., and Wagner, H. C., 1964, Geologic sketch of north-
western Oregon: U.S. Geol. Survey Bull. 1181-M, 17 p.

Snavely, P. D., Jr., Wagner, H. D., and Macleod, N. S., 1964,
Rhythmic-bedded eugeosynclincal deposits of the Tyee Formation,
Oregon Coast Range: Kansas State Geol. Survey Bull. 169, v. 2,

p. 461-480. { J

Stewart, R. E., 1957, Stratigraphic implications of some Cenozoic fora-
minifera from western Oregon; pt. 3. Eocene: Ore Bin, v. 19,
no. 2, p. 11-15,

Thoms, R. E., 1965, Biostratigraphy of the Umpqua Formation, southwest
Oregon: Univ. California, Berkeley, doctoral dissert., 215 p., unpub.

Turner, F. E., 1938, Stratigraphy.and mollusca of the Eocene of western
Oregon: Geol. Soc. America Spec. Paper no. 10, 130 p.

Vokes, J. E., Snavely, P. D., Jr., and Myers, D. A., 1951, Geology
of the southern and southwestern border areas of the Willamette Valley,
Oregon: U.S. Geol. Survey Oil and Gas Inv. Map OM-110.

Weaver, C. E., 1944, Correlation of the marine Cenozoic formations of
western North America: Geol. Soc. America Bull., v. 55, no. 5,

p. 569-598.

SUBSCRIPTION RENEWALS FOR The ORE BIN DUE JANUARY 1, 1974 ®

Expiration Date of your subscription and an order form
are on centerfold of October issue

186




GEOTHERMAL DEVELOPMENTS OUTSIDE THE UNITED STATES

Many countries of the world are recognizing the usefulness of geothermal
resources for supplementing, and in some cases surplanting, the conven-

-.tional energy systems. The following notes from various journals give an
indication of these activities.

Italz

In March 1973, the total generating capacity of geothermal plants in
Italy was increased to 405.6 MW. The average production per plant was
2.5 billion kw hr/yr. Drilling activity has been fruitful in the Travale-
Radiocondoli area 20 km east-southeast of Larderello. Well 22, completed
this year, produced 326,000 kg/hr of 180°C steam; shut-in pressure is 60
bars. ' [

Monti Volsini is a new field 80 km northwest of Rome. A well com-
pleted in August produced steam at 300,000 kg/hr and had a shut-in pres-
sure of 33 bars. Two wells have been drilled in the Viterbo~Monti Cimino
hot-water system 50 km northwest of Rome. The wells are now being tested
for production and reinjection in a zone below 700 m.

Exploration for geothermal resources is continuing in a 30,000 km2
area along the west coast of Italy and on the islands of Sicily and Sardinia.

@'he geothermal prospect area represents 10 percent of the Italian territory.
(P. Ceron, Geothermal Hot Line Newsletter)

New Zealand

Development drilling has begun at the Broadlands field in New Zea-
land after several years of delay. The discovery of large reserves of natural
gas in offshore fields caused delay in the development of the Broadlands
field as new power plants utilizing the natural gas were considered. The
government energy policy now is to utilize the geothermal resources more
extensively and to reserve natural gas for higher quality uses than boiler
fuel. (Geothermal Hot Line Newsletter and Electrical World)

Iceland

Considerable exploration and drilling has taken place in Iceland dur-
ing the last 3 or 4 years. Most of this has concentrated on developing new
sources of hot water and steam for space and process heating in order to

@educe the island's dependency on imported oil. (Geothermics)

Japan

The Japan National Natural Resources Committee reported on May 5,
1973 that Japanese scientists and experts have estimated that it is possible
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operation in December 1973. At Onikobe, ten successful dry-steam wells

have been drilled, and construction of an
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ion of a 10 MW electric generating plant
(Geothermal Hot Line Newsletter)

to 200 MW. (Geothermics)
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1975, with possible expans

In addition to the presently operating fields at Matsukawa and Otake,

four other fields are under development. Near Hach
Three successful geothermal wells have been drilled

to develop geothermal energy in Japan in a range beiween 30,000-50, 000
of southern Luzon and developmental drill

MW and perhaps up to 60,000-140,000 MW .
States has just announced a loan of $4.2 million to the Phillipine National

10 MW turbine-generator set is now being installed and

At Katsukonda, construction is underway, with
MW in increments of 50 MW each.
Co. is develop

Power Corporation for the construct

and necessary transm
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AVAILABLE PUBLICATIONS

(Please include remittance with order; postage free. All sales are final - no returns. Upon
request, a complete list of Depariment publications, including out-of=print, will be mailed)

BULLETINS
8. Feasibility of steel plant in lower Columbia River area, rev. 1940: Miller . . . $0.40
q«S. Soil: lts origin, destruction, preservation, 1944: Twenhofel . . . . . 0.45
3. Bibliography (1st suppl.) geology and mineral resources of Oregon, 1947 Allen 1.00
35. Geology of Dallas and Valsetz quadrangles, Oregon, rev. 1963: Baldwin. 3.00
36. Papers on Tertiary foraminifera: Cushman, Stewart & Stewart. vol. 1$1.00; vol. 2 1.25
39. Geology and mineralization of Morning mine region, 1948: Allen and Thayer 1.00
46. Ferruginous bauxite deposits, Salem Hills, 1956: Corcoran and Libbey . 425
49. Lode mines, Granite mining district, Grant County, Oregon, 1959: Koch 1.00
52. Chromite in southwestern Oregon, 1961: Ramp 5 . 3.50
57. Lunar Geological Field Conf. guidebook, 1965: Peterson ond Groh edutors o 3.50
58. Geology of the Suplee-lzee area, Oregon, 1965: Dickinson and Vigrass . 5.00
60. Engineering geology of Tualatin Valley region, 1967: Schlicker and Deacon . 5.00
61. Gold and silver in Oregon, 1968: BrooksandRamp . . . . . . . . 5.00
62. Andesite Conference Guidebook, 1968: Dole. . . 5 o c o o o 5
64, Geology, mineral, and water resources of Oregon, 1969 « o o . c o o o U0

66. Geology, mineral resources of Klamath & Lake counties, 1970: Peterson & Mcintyre 3.75
67. Bibliography (4th suppl.) geology and mineral industries, 1970: Roberts . . . . 2.00

68. The Seventeenth Biennial Report of the State Geologist, 1968-1970. . . . . . 1.00

69. Geology of the Southwestern Oregon Coast, 1971: Dott . . . . . . . . . 3.75

70. Geologic formations of Western Oregon, 1971: Beauliev . . 5 act 0y 0 0 on 7Y

71. Geology ofselected lava tubes in the Bend area, 1971: Gree|ey. o oc - 250

72. Geology of Mitchell Quadrangle, Wheeler County, 1972: Oles and Enlows o Fo oM S0l

73. Geologic formations of Eastern Oregon, 1972: Beauliev . . . R 2 (0]

74. Geology of coastal region, Tillamook Clatsop Counties, 1972: Schhckef & others  7.50

Q5. Geology, mineral resources of Douglas County, 1972: Ramp . . . . . . . . 3.00

76. Eighteenth Biennial Report of the Department, 1970-1972 . . . 1o o oM Ll
77. Geologic field trips in northern Oregon and southern Washington, 1973 S . w5t 00
78. Bibliography (5th suppl.) geology and mineral industries, 1973: Roberts and others 3.00
79. Environmental geology inland Tillamook Clatsop Counties, 1973: Beaulieu . . . 6.00
80. Geology and mineral resources of Coos County, 1973: Baldwin and others . . . 5.00
81. Environmental geology of Lincoln County, 1973: Schlicker and others . . . . . in press

GEOLOGIC MAPS

Geologic map of Oregon west of 121st meridian, 1961: Wells and Peck . . . 7 a 2.15

Geologic map of Oregon (12" x 9"), 1969: Walker and King . . . . 0.25
Geologic map of Albany quadrangle, Oregon, 1953: Allison (also in Bullehn 37) a0
Geologic map of Galice quadrangle, Oregon, 1953: Wells and Walker . . . . . 1.00
Geologic map of Lebanon quadrangle, Oregon, 1956: Allison and Felts. . . . 0
Geologic map of Bend quadrangle, and portion of High Cascade Mtns., 1957: W||||cms 1
GMS-1: Geologic map of the Sparta quadrangle, Oregon, 1962: Prostka . . ] i
GMS-2: Geologic map, Mitchell Butte quad., Oregon: 1962, Corcoran and ol'hers 3 i
GMS-3: Preliminary geologic map, Durkee quadrangle, Oregon, 1967: Prostka 1
GMS-4: Gravity maps of Oregon, onshore & offshore, 1967: Berg and others

' [sold only in sef] flat $2.00; folded in envelope  2.25

GMS~5: Geology of the Powers quadrangle, 1971: Baldwin and Hess . . « +» » = 1.50

OIL AND GAS INVESTIGATIONS SERIES
Petroleum geology, western Snake River basin, 1963: Newton and Corcoran . o 2
Subsurface geology, lower Columbia and Willamette basins, 1969: Newton . . . 2.50
1
1

Prelim. identifications of foraminifera, General Petroleum Long Bell no. 1 well: Rau
Prelim. identifications of foraminifera, E. M. Warren Coos Co. 1-7 well: Rau

N

[Continued on back cover]




Marine Science Center
Marine Science Drive
Newport, Oregon 97365

The ORE BIN

1069 State Office Bldg., Portland, Oregon 97201 The Ore Bin

POSTMASTER: Return postage guaranteed.
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Available Publications, Continued:

SHORT PAPERS

18. Radioactive minerals prospectors should know, 1955: White and Schafer . . . .$0.30
19. Brick and tile industry in Oregon, 1949: Allenand Mason. . . . . . . . . 0.20
21. Lightweight aggregate industry in Oregon, 1951: Mason . . . . . . . . . 0.25
24. The Almeda mine, Josephine County, Oregon, 1967: Libbey . . . . . . . . 2.00

MISCELLANEOQUS PAPERS .
1. Description of some Oregon rocks and minerals, 1950: Dole. . . . . 0.40
2. Oregon mineral deposits map (22 x 34 inches) and key (repnnfed 1973) R S Mason 0.75
3. Facts about fossils (reprints), 1953 . 5 . x = el . | SN OS5
4. Rules and regulations for conservation of onl ond ncfural gas (rev 1962) " . B .IECO
5. Oregon's gold placers (reprints), 1954, ., , . ol - PPN NORDS
6. Oil and gas exploration in Oregon, rev. 1965; Srewart and Newton A s e TS0
7. Bibliography of theses on Oregon geology, 1959: Schlicker . . . S NOS50)
7. (Supplement) Bibliography of theses, 1959 to Dec. 31, 1965: Roberl's . « « . . 0,50
8. Auvailable well records of oil and gas exploration in Oregon, rev. 1963: Newton 0.50
11. A collection of articles on meteorites, 1968, (reprints, The OREBIN) . . . . . 1.00
12. Index to published geologic mapping in Oregon, 1968: Corcoran. . . . . . . .25
13. Index to The ORE BIN, 1950-1969, 1970: Lewis . 1m . Sl 0.30
14. Thermal springs and wells, 1970: Bowen and Peterson T E ¢ o o' 0D
15. Quicksilver deposits in Oregon, 1971: Brooks . . « . 1.00
MISCELLANEOUS PUBLICATIONS
Landforms of Oregon: o physiographic sketch (17" x 22"), 1941. . . . . . . . . 0.25
Geologic time chart for Oregon, 1961 . . . ., . . + « Free
Postcard - geology of Oregon, incolor. . . . . . lO;f eoch 3 25;.‘, 7 50;{, 15-1.00
Oregon base map (22 x 30 inches) . . . . . . . -Am0.150)
The ORE BIN - annual subscription . . . . . . . . . . . (55 00 for 3 yrs.) z.)
Available back issues, each . R )

Accumulated index - see Misc. Paper 13
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