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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, 1967)
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 Siftstone, 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
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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 Forma-
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 é 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 confain 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 basaltic
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. Inmost 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 Yam-
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, RBW, 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 6 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 MclIntosh 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 minel 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

)
. v
] SILETZ Tvee EvamniLL [ NesTucca

——— 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.

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-Narizian
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
2-5 SPECIMENS
6-15 SPECIMENS
16  SPECIMENS AND ABCVE

ULATISIAN |?
SILETZ RI

NARIZIAN l
ER_VGLCANICS

YAMHILL FM. |

o

KMWMODISCUS INCERTUS DVORBIGNY

AMPHIMORPHINA JENKINSI (CHURCH)

ANCMALINA DANVILLENSIS HOWE & WALLACE

ANOMALINA PACKARD] BANDY

ASTERIGERINA SIMIENSIS C. & MCMASTERS

BATHYSIPHON SP.

BULIMINA CORRU

GATA C. & SIEGFUS
BULIMINA OVATA VAR. COWLITZENSIS™ BECK

CIBICIDES HAYDONI (C. & SCHENCK)

CIBICIDES NATLANDI BECK

CIBICIDES SFIROPUNCTATUS GALLOWAY & MORREY

CIBICIDES SP.

CHILOSTOMELLA

CHILOSTOMELLA CF. C OVIFORHIS SHLHBORN & CHAPMAN

CHILOSTOMELIA SPP,

DENTALINA COMMUNIS DYORBIGNY,

DENTALINA PAUPERATA (D'ORBIGNY}

DENTALINA SPP.

DISCOCYCLINA SF.

DYCCIBICIDES SP.

EPONIDES DORFI TOULKMIN

EPONIDES MEXICANA (CUSHMAN)

EPONIDES SP.

GLOBIGERINA SPP.

GUTTULINA IRREGULARIS {DVORBIGNY)

GUTTULINA OREGONENSIS BANDY

GYROIDINA ORBICULARIS VAR, PLANATA CUSHMAN

HAPLOPHRAGMOIDES OBLIQUICAMERATUS MARKS

HOGLUNDINA EOCENICA {C. & HANNA)

LENTICULINA WASHINGTONENSIS BECK

LENTICULINA SP.

NODOGENERINA LEPIDULA {SCHWAGER)
NODOGENERINA SFP.

NODOSARIA CF, N. LONGISCATA DTORBIGNY,

NODCSARIA PYRULA D'ORBIGNY

NODOSARIA SPP.

PLECTOFRONDICUTARIA OREGORENSIS C., STEWART & STEWART

PLECTOPRONDICULARIA PACKARDI VAR. MULTILINEATA C. & SIMONSON,

PLECTOFRONDICULAIRA PACKARDI VAR. PACKARDI C, & SCHENCK

PSEUDOGIANDULINA CF, P. INFLATA (BORNEMANN)

PSEUDOPHRAGMINA SP.

PULLENIA BULLOIDES D'ORBIGNY

QUINQUELOCULINA GOODSPEEDI HANNA & HANNA,

QUINQUELOCULINA SPP,

ROBULUS ALATC-LIMBATTS {GUMBEL)

ROBULUS CHIRANUS C, & STONE

ROBULUS COALEDENSIS? DETLING

ROBULUS INORNATUS D'ORBIGNY,

ROBULUS SP.

TEXTULARIA SP.

UVIGERINA GARZAENSIS T, & SIEGFUS

UVIGERINELLA SP.

VAGINULINOPSIS MEXICANA VAR, KELIEYI MARTIN,

VAGINULINOPSIS MEXICANA VAR. NUDICOSTATA (C. & HANNA)

bt

VAGINULINOPSIS MEXICANA VAR. VACAVILLENSIS HANNA)

VAGINULINOPSIS SAUNDEBSI VAR. LEWISENSIS BECK

VAGINULINOPSIS SP.

VALVULINERIA COOPERENSIS (CUSHMANJ,

VALVULINERIA TUMEYENSIS C. & SIMONSON

VULVUINA CURTA C. & SIEGFUS
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Table 2. Check list of foraminifera from the Mill Creek section

1 SPECIMEN
2-5 SPECIMENS
6-15 SPECIMENS
16  SPECIMENS AND ABOVE YARETLL P o

12 RARIZIAN
v 1

ALABAMINA WILCOXENSIS VAR, CALIPORNICA MALLORY,
AMMOBACULITES SP.
‘ AMPHIMORPEINA BECKY MALLOAY___

AMPEIMORPHINA CALIFORNICA C, & MCMASTERS, 1]
AMPHINORPHINA JENKINSI (CHURCH)

AMPHIMORPHINA IGNOTA C. & SIEGFUS, u

BATHYSIPHON EOCENICA . & HANNA

BOLIVINA BASISENTA VAR. OREGONENSIS C., OTEWART & STCWANT =

BULIMINA CORRUGATA C. & SIEGFUS

BULIMINA JACKSONENSIS VAR. WELCGHENSIS MALLOKY, 1

BULIMINA CF. B. OVATA D'ORBIGNY, =

BULIMINA PUPOIDES D'ORBIGNY,

BULIMINA PYRULA D'ORBIGNY

BULIMINA SCULPTILIS VAR. IACINATA C. & PARKER_

CASSIDULINA GLOBOSA HANTKEN ]

CERATOBULIMINA SF.
CHILOSTOMELLA MEXICANA VAR, CHIRANA C, & TODD,
CIBICIDES HODGEI C, & SCHENCK, .
CIBICIDES LOBATULUS (WALKER & JACOB)
CIBICIDES MCMASTERSI? BECK
CIBICIDES NATIANDI VAR. O TR
CIBICIDES WARRENI C., STEWART & STEWART
CYCLAMMINA PACIFICA BECK -
DENTALINA CF. D. APPROXIMATA REUSS,
DENTALINA COLEI C, & DUSENBURY,
DENTALINA COMMUNIS D'ORBIGNY,
DENTALINA DUSENBURYI BECK
DENTALINA CF, D, MULTILINEATA BORNEMANN
DENTALINA CF, PAUPERATA D'ORBIGNY,
DISCORBIS SP.,

EGGERELLA ELONGATA BLAISDELL

EPONIDES MEXICANA (CUSHMAN)
EPONIDES UMBONATA REUSS
GLOBIGERINA SFP.
GLOBOBULIKINA PACIFICA CUSEMAN___ T
GLOBOBULIMINA CP. G. PACIFICA CUSHMAN
GYROIDINA ORBICULARIS VAR. PLANATA CUSHMAN
GYROIDINA PLANULATA C. & RENZ 1
HAPLOPHRAGMOIDES OBLIQUICAMERATUS MARKS,
HAPLOPHRAGMOIDES SP.
?KARRERIELLA SP.
LAGENA AMPHOBA VAR,
LAGENA VULGARIS ?WILLIAMSON
LENTICULINA WASEINGTONENSIS BECK
NODOGENERINA CP. N. ADOLPHINA (nm
NODGGENERINA CF. N, KRESSENBERGENSIS (cunﬁm
NODOGENERINA SPP.
NODOSARIA ARUNDINER SCHWAGER,
NODOSARIA LATEJUGATA GUMBEL _
NODOSARIA LONGISCATA D'ORBIGHY,
NODOSARIA MACNEILI CUSHMAN, I
NODOSARIA CF. N. PYRULA D'ORBIGNY,
NODOSARIA SPP.

NONION PLANATUN C. % THOMAS _
PLECTOFRONDICULARIA SACATENSIS HORNADAY_
PLECTOPRONDICULARIA VOKESI C., STEWART & STEWART,
PSEUDOGLANDULINA NALLPEENSIS RAU

PULLENIA SALISBURYI STEWART & STEWART,
QUINQUELOCULINA CF. Q. PAYNEI BECK
ROBULUS ALATO-LIMBATUS (GUMBEL)
ROBULUS CHIRANUS C. & STONE
ROBULUS COALEDENSIS DETLING.
ROBULUS CF, R, DEFORMIS (REUSS). n
ROBULUS INORNATUS D'ORBIGNY i_
ROBULUS WELCHI CHURCH

SABACENARIA HANTKENI CUSHMAN_ T
SIGMOILINA TENUIS (CZJZEK)
TROCHAMMINA SP.

UVIGERINA GARDERAE CUSHMAN,
UVIGERINA GARZAENSIS C. & SIEGPUS
UVIGERINA GABZAENSIS VAR. NUDO-ROBUSTA MALLORY
VAGINULINOPSIS MEXICANA VAR. NUDICOSTATA (C. & FANKAJ
VAGINULINOPSIS SAUNDERSI (HANNA & HANNA)

VALVULINERIA JACKSONENSIS VAR. WELCOMENSIS MALLORY,
VULVULINA SP. 1
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Table 3. Check list of foraminifera from the Rowell Creek section

1 SPECIMEN ?NARIZIAN
2-5 SPECIMENS ] 8
6-15 SPECIMENS

16 = SPECIMENS AND ABOVE '

7ASTACOLUS BARKSDALEI BECK
BATHYSIPHON SP.

BIFARINA NUTTALLT C. & SIEGFUS,
BULIMINA MACILENTA C. & PARKER
BULIMINA OVATA VAR. COWLITZENSIS BECK
BULIMINA SCULPTILIS VAH. LACINATA C. & PARKER
BULIMINELIA SUBPUSIFORMIS CUSHMAN
CIBICIDES HODGEI C., & SCHENCK
CIBICIDES MCMASTERSI BECK,
CHILOSTOMELLA CYLINDROIDES REUSS,
CHILOSTOMELLA Mo<XICANA VAR. CHIRANA C. & TODD,
DENTALINA COMMUNIS D'ORBIGNY
DENTALINA SP.
EPONIDES MEXICANA {CUSHMAN)
GLOBIGEZRINA SFP.

GYROIDINA ORBICULARIS VAR, PLANATA CUSHMAN
HAPLOPHRAGMOIDES OBLIQUICAMERATUS MARKS
NODOGENERINA LEPIDULA (SCHWAGER)
NODOGENERINA SFF.

NODUSARIA CF, N, ARUNDINEA SCHWAGER
NODOSARIA LATEJUGATA GUMBELL
NODOSARIA CF. N. LONGISCAIA D'OKBIGNY,
PSEUDOGLANDULINA NALLFEENSIS RAU,
ROBULUS CHIBANUS C. & STONE
HOBULUS INORNATUS D'ORBIGNY
VALVULINERIA JACKSONENSIS VAR. WELCOMERSIS FALLCRY,
VALVULINERIA TUMEYENSIS C. & SIMONSON

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

1 SPECIMEN NARTETAN
2-5 SPECIMENS YAMEILL FM.
6-15 SPECIMENS

16  SFECIMENS AND ABOVE
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2
3
iy

15
5

AMPHIMORPHINA JENKINSI (CHURCH)
BATHYSIFPHON EOC:ENICA C, & HANNA
BATHYSIFHON SF.
BIFAHRINA NUTTALET C. & SIEGFUS,
BULIMINA CORHUJATA C. & SIEGFUS
BULIMINA LIRATA C. & PARKER 1%}
BULIMINA OVATA D'ORBIGNY
BULIMINA OVATA VAR. COWLTTZENSIS BECK,
BULIMINA SCULPTILIS VAR. LACINATA C. & PARKER
BULIMINELLA SUBFUSIFOHMIS CUSHMAN 1
CHILOSTOMELLA HADLEYI KEIJZER
CHILOSTOMELLA MEXICANA VAR. CHINANA C. & TODD,
CHILOSTOMELLA SFF.

CIBICIDES HODGEI C, & SCHENCK
CIBICIDES MCMASTERSI BECK
CIBICIDZS NATLANDI AECK,
CIBICIDES SPIROPUNCTATUS GALLOWAY & WORREY,
CICLAMMINA SAMANICA BSRRY
CYCLAMMINA CF. C. FACIFICK BECK
DENTALINA COMMUNIS D'ORBIGNY
DENTALINA EOCZNICA? CUSHMAN
ZGGEHELLA ELONGATA BLAISDELL
EPONIDES MEXICANA (CUSHMAN)
EFONIDES UMBONATUS (REUSS)
GAUDRYINA SP. ]
GLOBIGEZRINA SFP. I
GYRCIDINA ORBICULARIS VAR. PLANATA CUSHMAN

GYROIDINA CF. G, FLOREALIS WHITE
BAPLOFHRAGMOIDES OBLIQUICAMEHATUS MARKS
KARRERIELLA WASHINGTONENSIS RAU
MARGINULINA SUBBULLATA HANTKEN
NODOGENERINA SP.
NODOSARIA CF. N. ARUNDINEA SCHWAGER
NODUSARIA CF. N, LONGISCATA D'ORBIGNY
NCDGSARIA PYRULA D'ORBIGNY d
NODOSARIA SFF.
PLICTOPRONDICUTARIA PACKARDI VAK. MULTILINEATA C. & SIMONSON
PLECTGFRONDICULARIA FACKARDI VAR. FACKARDI C. & SCHENCK
PLECTOFRONDICULARIA VAUGHANI CUSHMAN
PLECTOFRONDICUALRIA VOKESI C., STEWART & STEWART
PSEUDOGLANDULINA CP., P. NALLPEENSIS RAU
ROBULUS ALATO-LIMBATUS (GUMBEL)
ROBULUS CF, R. ARCUATA-STRIATUS VAR, CAROLINIANUS CUSHMAN
ROBULUS COALEDENSIS DETLING
ROBULUS CHIRANUS C. & STONE,
ROBULUS INORNATUS D*ORBIGNY
SPIROLOCULINA WILCOXENSIS CT & GARREIT,
?TEXTULARIA SP.
UVIGERINA GARZAENSIS C. & SIEGFUS
VALVULINERIA JACKSONENSIS VAR. WELCOMENSIS MALLORY s
VALVULINERIA TUMEYENSIS C. &« SIMONSON
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Table 5. Check list of foraminifera from the Oakdale School section

1 SPECIMEN TATISJAN TZIAN
2-5 SPECIMENS 7 ¥ )
6-15 SPECIMENS BE

16  SPECIMENS AND ABOVE

AMPHIMORPHINA JENKINSI (CHURCH)
ANOMALINA DANVILLENSIS HOWE & WALIACE
ASTERIGERINA SIMIENSIS C. & MCKASTERS . REEE
BATHYSIPHON BOCENICA C, & HANNA

BULIMINA OVATA D'ORBIGNY
CIBICIDES HAYDONI (C. & SCHENCK)_
CIBICIDES NATLANDI BRCK
CIBICIDES PSEUDOUNGERIANUS VAR. EVOLUTUS C. & HOB3ON
CIBICIDES SPIROPUNCTATUS GALLOWAY & MORREY,
CHILOSTOMELLA CF. C. OVIFORMIS SHERBORN & CHATMAN
CHILOSTOMELLA SPP.,

GYROIDINA ORBICULARIS VAR, PLANATA CUSHMAN
HAPLOPHRAGMOIDES OBLIQUICAMERATUS MARKS
HOGLUNDINA EOCENICA {(C, & HANNA)
NODOGENERINA SFP,

NODOSARIA CF, N. KRUNDIREA 3CHWAGER
PLECTOFRONDICULARIA GARZAENSIS C. & SIZGFUS
PLECTOFRONDICULARIA PACKARDI VAf. PACKARDI C, & SCHENCK,
QUINQUELOCULINA SPF.

ROBULUS ALATO-LIMBATUS (GUMBEL]
ROBULUS CHIRANUS C. & STONE
ROBULUS INORNATUS (D'ORBIGNYY
VALVULINERIA TUMEYENSIS C. & SIMONSON
VULVULINA CURTA C. & SIEGFUS

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

1 SFECIMEN UIATISIAN |
2-5 SPECIMENS STLETZ RIVER VOLCANICS]
6-15 SPECIMENS

16  SPECIMENS AND ABOVE

{1
8
i

kv
pO!

ALABANINA WILCOXENSIS VAR, CALIFORNICA MALLCAY
ANOMALINA PACKARDI BANDY
ANOMALINA SF.
ASTERIGERINA SINMIENSIS C. & MCRASTERS 7
BULIMINA OVATA D'ORBIGNY

BULIMINA OVATA VAR. COWLITZENSIS BECK,
CHILGSTOMELLA HADLEYI KEIJZER
CHILOSTOMELLA MEXICANA VAR, CHIRANA C. & TODD
CHILOSTOMELLA CF. C. OVIFORMIS SHERBORN & CHAFWMAN
CHILOSTOMELLA SPP.

CIBICIDES CF. C. BEATUS MARTIN

CIBICIDES APF. C. HODGE1 CUSHMAN & SCHENCK___
CIBICIDES MCMASTZRSI BECK
CIBICIDES PSEUDOWVELLERSTORFI? COLE,
CIBICIDEB SFP,
DENTALINA COMHURIS DYONBIGN
DENTALINA EOCENICA? CUSHMAN
DYOCIBICIDES SP.

EPISTOMINA CF. E, PARTSCHIANA (D'ORBIGNY)
EPONIDES DORPI TOULMIN

EPONIDES LODOENSIS MARTYY

EPONIDES MEXICANA (CUSHMANT

EPONIDES UMBONATUS (BEUSS)
EPONIDES SP, u
GLOBIGERINA 3PF.

GUTTULINA IRREGUTARIS {DTORBIGRY)

GYROIDINA ORBICULARIS VAR. PLANATA CUSHFAR,
GYROIDINA SP,
HOGLUNDINA EOCENICA (C. & HARNA)
LAMARKINA RUGATINA BANDY
LOXOSTOMIUM APPLINAE (PLUMMERY ’
MARGINULINA CF. M. ADUNCA (COSTAJ
NODOGENERINA SFP.

NODOSARIA LATEJUGATA GUMBEL,
NODOSARIA CF, N, ARUNDINEA SCHWAGER,
NONION APPLINAE HOWE & WALLACE
NONION PLANATUM C. & THOMAS
PLECTOFRONDICULARIA GARZAENSIS C. & SIEGFUS
PLECTOFRONDICUALRIA KERNI COOK
PSEUDOGLANDULINA CF. P, INFLATX {ECRNEWARN]
PSEUDOGLANDULINA NALLPEENSIS RAU,
PYAGO SP,

QUINQUELOCULINA SFPF.

ROBULUS ALATO-LIMBATUS (GUMBEL]
ROBULUS INORNATUS D'ORBIGNY
RCTORBINELLA COLLICULUS BANDY
SIGMOILINA TENUIS (CZJZEK) 1
VALVULINERIA JACKSONENS1S VAR. WEILOMENSIS MALLORY_
VAGINULINOPSIS MEXICANA VAR, NUDICOSTATA C. & HANNA
VAGINULINOPSIS SAUNDERSI (HANNKA & HANNA) AR N ]
VULVULINA CURTA C, & SIEGFUS I

Y

w
g
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Table 7. Check list of foraminifera from the Salmon Creek section

1 SPECIMEN i
2.5 SFECIMENS
6-15 SPECIMENS
16  SPECIMENS AND ABOVE

x{x
=
ket

ol
59

7ASTACOLUS BABKSDALEI BECK ?
ALABAMINA WILCOXENSIS VAR. CALIFORNICA MALLORY
BATHYSIPHON EOCENICA C. & HANNA
BATHYSIFHON SP.
BOLIVINA KLEINPELLI BECK
BULIMINA OVATA VAR. COWLITZEWSIS BECK,

BULIMINA SCULPTILIS VAR. LACINATA C. & PARKER,
CERATOBULIMINA SP. I |

CHILOSTOMELLA CYLINDHUIDES REUSS,
CHILOSTOMELLA CF. OVIFGRMIS SHERBOAN & CHAFPMAN
CHILOSTOMELLA SPP.
CIBICIDSS HAYDONI TCUSHMAN & SCHEWCR),__
CIBICIDES MCMASTERSI BECK
CIBICIDES NATLANDI BECK
CIBICIDES SP.
CYCLAMMINA CF, C. PACIPICA BECK,
DENTALINA COMMUNIS D'ORBIGNY,
DENTALINA SP.
EGGERELLA ELONGATA BLAISDELL
EPONIDES MEXICANA (CUSHMAN)
GLOBIGERINA SFP.

GYROIDINA ORBICULARIS VAR. PLANATA CUSHNAN,
HAPLOPERAGMOIDES OBLIQUICAMERATUS MARKS d
MARTINOTIELLA EOCENICA C. & BURMUDEZ
NODOGENERINA SPP.
NODOSARIA CF. N. ARUNDINEA SCHWAGER.
NODOSARIA CF. N. LONGISCATA D'ORBIGHY, 1
PELOSINA SP. [
PLECTOPRONDICU! PA . KA ~ & SCHENC
PLECTOFRONDICULARIA VAUGHANI CUSHMAN
PLECTOFRONDICULARIA VOKESI C., STEWART & STEWART,
PSEUDOGLANDULINA CP, P. NALLPEENSIS RAU.
PSEUDOGLANDULINA CF. P, INFIATA (BORNEMARNN]_
QUINQUELOCULINA CF, Q. IMPERIALIS HANNA & HANNA
BOBULUS ALATO-LIMBATUS (GUMBEL) L
ROBULUS INORNATUS D'ORBIGNY,

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

1 SPECIMEN PULATISIAN | ULATISIAN
2-5 SPECIRENS SILETZ RIVER VOLCANICS |-
6-15 SPECIMENS

16  SPECIMENS AND ABOVE

ASTERIGERINA SIMIENSIS C. & MCMASTERS
BATHYSIPHOR EOCENICA C. & HANNA

BIPARINA NUTTALLI C. & SIEGFUS

BULIMINA MACILENTA C. & PARKER

BULIMINA OVATA D'ORBIGNY

BULIMINA OVATA VAK. COWLYTZENSIS BECK,
CHILOSTOMELLA MEXICANA VAR. CHIRANA CT & TODD___
CHILOSTOMELLA CF. C. OVIFORMIS SHERBORN & CHAPMAR,
CIBICIDES CF. C, BEATUS MARTIN

CIBICIDES CF. C. MARTINZZENSIS VAR, MALLORYI SMITH
CIBICIDES SP,

DENTALINA COMHUNIS DPORBIGNY,
DENTALINA EOCENICA? CUSHMAN
DYOCIBICIDES SP. ]
EPISTOMINA CF. E. PARTSCHEIANA (D'ORBIGNY)

EPONIDES DORFI TOULMIN
EPONIDES MEXICANA (CUSHMAN]
EPONIDES UMBONATUS (REUSS)

GLOBIGERINA SFP.

GLOBOKOTALIA SFT

GYROIDINA ORBICU .
HOGLUNDINA EOCENICA (C. & HANNA)
LOXOSTOMIUM APPLINAE (PLUMMER)
MARTINOTIELLA BOCENICA C. & BURMUDEZ
MARGINULINA SUBBULLATA HANTKEN
PSEUDOGLANDULINA NALLPEENSIS RAU,
PULLENIA SALISBURYI STEWART & STEWART
QUINQUELOCULINA SP.
ROBULUS ALATO-LIMBATUS (GUMBEL)
ROBULUS INORNATUS D'ORBIGNY,
SIGMOILINA TENUIS (CZJZEK)
?STICHOCASSIDULINA THALMANNI STONE
TRITAXILINA COLEI C. & SIEGFUS
VAGINULINOPSIS ASPERULIFPORMIS? (NUFTALL)
VALVULINERIA JACKSONENSIS VAR. WELCOMENSIS MALLORY

11

TA
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Register of Localities*™

Locality
No.

10.

11.

12.
13.

14.

15.

16.

17.

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 éW,

Dallas 15' quad.

. Intersection of Rickreall Cr. and second "1" in "Ellendale" SW% SW%

sec. 30, T7S, R5W, Dallas 15' quad.

. In Rickreall Cr., immediately below the "i" in "Rickreall" SEZ NW3

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,

T7S, R5W, Dallas 15' quad.

. In Rickreall Cr. about 1200 feet east of west boundary of sec. 32,

T7S, R5W, Dallas 15' quad.

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

In Rickreall Cr. about 3,000 feet east of west boundary of sec. 32,
T7S, R5W, Dallas 15" quad.

In quarry floor NWZ NWZ sec. 12, T8S, R6W, Dallas 15' quad.

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

In black mudstone 12 feet above contact with underlying basalt at
north end of quarry in NWz NWz sec. 12, T8S, RéW, Dallas 15' quad.
In black mudstone 18 feet above contact with underlying basalt at
north end of quarry in NWz NW3z sec. 12, T8S, R6W, Dallas 15' quad.
In Luckiamute River about 500 feet SE of State Highway 223 in NWZ
NEX sec. 36, T8S, RéW, Dallas 15' quad.

NW side of bridge on Little Luckiamute River NEZ sec. 36,T8S, R6W,
Dallas 15' quad.

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

* Localities are shown on the geologic map (Figure 5).
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20.

21,
22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

. In Mill Cr. at east footing of bridge in NEX sec. 4, T7S, R6W, Dallas

15' quad.

On west bank of Mill Cr. about 200 feet north of bridge NE4 NEX
sec. 4, T7S, R6W, Dallas quad.

No fossils collected.

On east bank of Mill Cr. approximately 400 feet south of section line,
NE} NEX sec. 4, T7S, RéW, 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 SEZ sec. 52, T6S, RéW,
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. SW1 sec. 54, T6S, R&W,
Sheridan quad.

No fossils collected.

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

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

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

300 feet north of south section line on west bank of Mill Cr. $3 sec.
39, T6S, R6W, Sheridan quad.

1,000 feet north of section line in Mill Cr. SE¥ SEX sec. 39, TéS,
R6W, Sheridan quad.

100 feet south of section line in Mill Cr. NWX NWZ sec. 38, T4S,
R6W, Sheridan quad.

On east side of road in quarry about 75 feet north of road intersection
sec. 36, T6S, R&W, 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, T6S, R7W, Grand Ronde 15' quad.

On east bank South Yamhill River about 500 feet south of fork in E3
sec. 9, T65, 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 N% sec. 26,

T6S, R8W, Grand Ronde 15' quad.

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

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

In Rock Cr. 125 feet north of locality 40, N2 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, TéS, R8W,
Grand Ronde 15' quad.

In Rock Cr. NEZ sec. 14, T6S, 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, NW% sec. 1, T6S,
R8W, Grand Ronde 15' quad.

In Salmon River 1,200 feet north of south boundary, sec. 24, T6S,
R9W, Grand Ronde 15' quad.

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

In Salmon River about 1,200 feet SE of fork in sec. 24, T6S, ROW,
Grand Ronde 15' quad.

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

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

In South Fork Rickreall Cr. in NW% 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 feet west of east boundary sec. 22,
T8S, R7W, Valsetz 15' quad.

64. In Luckiamute River at intersection of boundary between secs. 22 and
23, 185, R7W, Valsetz 15' quad.

65. In Luckiamute River at intersection with creek SWINWZ sec. 23,
T8S, R7W, Valsetz 15' quad.

66. In Luckiamute River about 1,100 feet south of north boundary sec. 23,
T8S, R7W, Valsetz 15' quad.
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GEOTHERMAL DEVELOPMENTS OQUTSIDE 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
ltaly 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 ltaly and on the islands of Sicily and Sardinia.
The 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 Newsleiter and Electrical World)

lceland

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
reduce 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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