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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 Si letz River Vol
canic Series." The type area was designated as the exposures of mudstone 
and si Itstone along Mi" Creek, south of Sheridan in northwestern Oregon. 
The name Yamhi" 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 Wi"amette Valley. Baldwin 
(1964b, p. 19) defined the Rickrea" Limestone in the type area near Bue" 
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, 
19640, p. 7). This interpretation is based on four considerations: (1) The 
mudstone and si Itstone interbeds of the Tyee and the dominantly si Itstone 
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 Fa"s City (Baldwin, 
19640, p. 12). (3) Foraminifera from the type Yamhill Formation were 
used (Baldwin and others, 1955; Stewart, 1957) to correlate the Yamhi II 
Formation with the Sacchi Beach member of the Tyee. (4) The stratigraphic 
position of the Yamhi" above the Si letz 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 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 th ick, 
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 sittstone 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 Yamhi" Formation, the Rickreall 
limestone is characteristic of neither the Yamhi II 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 mi les 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 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. Hamm~r in lower center prov ides scale. l ocated 
center sec. 2, T75, R8'N, Valselz quad. 

Figure 2. Typical weathered exposure of Yamhi ll Forma tion show ing 
generally non-res istant character of outcrops and the absence of 
sandstone beds greater than 6 inches thick. Hammer in lower cen
ter provides scale. l ocated sec. 35, T65, Raw, Grand Ronde quod. 
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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 (19640) 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 mi les south of Falls City. There 
the Yamhi II overlies the Tyee Formation and is separated from it by a si II. 

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). Fossi I 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 Yamhi II-Sacchi Beach-lower McIntosh fauna is distin
guished by the common and restricted occurrence of Amphi
morphina californica Cushman and McMasters, whic~ 
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] Amphistegina ca lifornica 
Cushman and M. A. Hanna, A. simiensis (Cushman and 
McMasters) and Pseudophragmina psi la (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 Yamhi II Formation along Mi II 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. Avai lable data from the Tyee elsewhere in Oregon ird icate 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 fau Iting and erosion on layer-cake 
stratigraphy. Note upper layer found only on down-thrown block. 

SOUTH NORTH 

Figure 4. Generalized cross section showing angular unconformity 
between Yamh i" 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 U latisian 
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. 

Stra ti graphic Relationships of the 
Siletz River Volcanics and Yamhill Formation 

The Yamhi II 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 Si letz 
River Volcanics prior to deposition of the Yamhi II 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 Si letz River Volcanics 
underlying the Tyee south of the map area in the vicinity of Marys Peak 
contains fossi Is in the upper part indicative of Capay or lower Eocene age 
(Baldwin, 1955). 

The rocks mapped as "Si letz River" underlying the type Yamhi II along 
Mi II 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 
U latisian 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 "Si letz River Volcanic Series" is one unit, and a younger volcanic 
sequence beneath the Yamhi II Formation is the other. In addition, avai 1-
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 (McWi lIiams, 
1972, 1973). 

Conclusions 

(1) Fie Id mapping and biostratigraphic data indicate that the Yamhi II 
Formation overlies and is younger than the Tyee Formationi 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. Presentlyavail
able information rules out age equivalence of the two units. (3) Available 
biostratigraphic data suggest that the sub-Yamhi II "Si letz 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 

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

AMMOD SINCE US RB GNY 
AMPHIMORPHINA JENKINS! (CHURCH 
ANOMALINA DANVILLi>NSIS HOWE & WALLACE 
ANOMALINA PACKARDI BANDY 
ASTEalGERINA SIMIENSIS C. & MCMASTERS 
BATHYSIPHON SP. 
BULIMINA CORRU • & 
BULIMINA OVATA VAR. COWLITZENS!S BECK 
CIBICIDES HAYDON I (C. 8< SCHENCK) 
CIBICIDES NATIANDI BECK 
CIBICIDES SFlHOPUNCTATUS GALLOWAY & MORREY 
CIBICIDES SP. 
CHILOSTOMELLA NOS 
CHILOSTOMELLA CF. C. OVIFORMIS SHERBORN & CHAP N 
CHILOSTOMELLA SPP. 
DENTALINA COMMUNIS B G Y 
DENTALINA PAUPERATA (D' ORBIGNY 
DENTALINA SPP. 
DISCOCYCLINA S • 
DYOCIBICIDES SP. 
ZPONIDES DORFI TO UIN 
EPONIDES MEXlCANA (CUS N 
EPONIDES SP. 
GLOBIGEHINA SPP. 
GUTTULlNA IHREGU HB G 
GUTTULINA OREGONENSIS BANDY 
GYHOIDINA ORBICUlARIS VAH. PLANATA CUSHMAN 
HAPLOPHRAGMOIDES OBLIQUICAMERATUS MARKS 
HOGWNDINA EOCENICA (C. & HANNA) 
LENTICULINA i/ASHINGTONENSIS BECK 
LENTICULINA SP. 
NODOGENERINA LEPIDULA SClf,AGEd 
NODOGENERlNA SPP. 
NODOSARIA CF. N. LONG AT ORBIGNY 
NODOSARIA PYRULA D' ORBIGNY 
NODOSARIA SPP. 
PLECTOFRONDICU .... N • t T W . T W 
PLECTOFRONDICULARIA PACKARDI VAH. MULTILINEATA C. 8< SIMON ON 
PIECTOFRONDICULAlRA PACKARD! VAR. PACKARDI C. & SCHENCK 
PSEUDOGIANDULINA CF. P. INFLATA (BORNEMANN) 
PSEUDOPHRAGMlNA SF. 
PUll.ENIA BULLOIDES 0 GN 
QUINQUELOCULINA GOODSPEEDI 8< HANNA 
~UINQUELOCULINA SPP. 
ROSUWS ALATO-LIMBAT GUMBE 
ROBUUJS CHIRANUS C. & STONE 
ROSUWS COALEDENSIS? DETLING 
ROSUWS INORNATUS D'ORBIGNY 
ROBUWS SP. 
TEXTUlARIA SP. 
UVIGERINA G S. 8< I 
UVIGERINELLA SP. 
VAGINULINOPSIS MEXI VAH. KELLi>YI MARTIN 
VAGINULINOPSIS MEXlCANA VAH. NUDICOSTATA (C. 8< 
VAGINULINOPSIS MEXICAIIA VAH. VACAVILLENSIS (HANNA) 
VAGINULINOPSIS SAUNDERS I VAH. LEi/ISENSIS BECK 
VAGINULINOPSIS SP. 
VALVULINERIA COOPEREN S C S 
VALVULINERIA TUMEYENSIS C. & SIMONSON 
VULVUINA CURTA C. 8< SIEGFUS 
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Table 2. Check list of foraminifera from the Mill Creek section 

11 SPECIMEN 
2-5 SPECIMENS 
6-15 SPECIMENS 
16 SPEC lMENS AND ABOVE 

AlABAlIlNA WILCOXENSIS VAR. CALlFORNICA MALLORY 
AMMOBACULITES SP. 
AIU'HIMORPHlNA BEC 
AllPHIMORPHlNA CALlFORNICA C. '" MCMASTERS 
AMPHIMORPHINA JENKINS I (CHURCH) 
AMPHIMORPHINA IGNOTA C. '" SIEGFU 
BATHY5IPHON EOCENICA C. &0 HANNA 
BOLIVINA BASISENTA VAH. OBEGONENS STEW lIT '" SEliA 
BULIMINA CORRUGATA C. '" SIEGFUS 
BULIMINA JACKSONl!NSIS VAR. WELCO!IEN IS RY 
BULIMINA CF. B. OVATA D' ORBIGNY 
BULIMINA PUPOIDES D' ORSI~NY 
BULIMINA FYRULA D' ORBIGNY 
BULIMINA SCULPTILIS VAH. T C. & PARKE 
CASSIDULINA GLOBOSA BANTKEN 
CERATOBULIMINA SP. 
ClilLOSTO!IELI.t. MEXI • • & TODD 
CIBICIDES HODGEI C. & SCHENCK 
CIBICIDES LOBATUWS (WAll(ER & JACOB 
CIBICIDES MCMASTERSI? BECK 
CIBICIDES NATlANDI VAH. 0 
CIBICIDES WARREN I C •• STEWART '" STEWART 
CYClAMMlNA PACIFICA BECK 
DENTALINA CF. D. APPROXI 
DENTALINA COLEI C. & DUSENBURY 
DENTALINA COMMUNIS D' ORBIGNY 
DENTALINA DUSENBURYl BECK 
DENTALINA CF. D. I!ULTILl T BORNE 
DENTALINA CF. PAUPERATA D' ORBIGNY 
DISC ORBIS SP. 
EGGEBELI.t. ELON B I 
EPONlDES MEXICANA (CUSHMAN) 
EPONIDES UMBONATA REUSS 
GLOBIGERINA SPP. 
GLOBOBULIMINA PAC F 
GLOBOBULIMINA CF. G. PACIFICA CUSHMAN 
GYHOIDlNA ORBICUlARIS VAH. PlANATA CUSHMAN 
GYROIDINA PlANULATA C. do BENZ 
HAPLOPHRAGMOIDES OBLIQUICAMERAT 
RAP LOPHRAGMOIDES SP. 
?KARREHIELLI. SP. 
LAGENA AllPHORA V • 
LAGENA VULGARIS ?WILLIAMSON 
LEllTICULIIIA IlASHlIIGTONENSlS K 
NODOGENERINA CP. N. AIlOLPlllNA (D 
NODOGENERINA CF. N. KRESSENBERGENSIS (GUM 
NODOGEllERlNA SPP. 
NODUSARU AHUNDIN •. 
NODOSARIA LATEJUOATA GUMBEL 
NODOSARIA LONGISCATA D' ORBIGN 
NODOSARIA MACNEILl CUSHMAN 
NODOSARIA CF. H. PYRULA D' 
NODOSARU SPP. 
NONION PlANATUM C. & T 0 
PLECTOFRONDICUlABIA SACATEN 
PLECTOPRONDICUlARU VOKESI C .. STEWART T 
PSEUDOGLANDULINA NALLPEENSIS RAU 
PULLENIA SALlSSURIl STEWART do ST 
QUINQUELOCULINA CF. Q. PAYNE I BECK 
ROSUWS ALATO-LIMBATUS (GUMBEL) 
ROSUWS CRIHANUS C. '" STONE 
ROBUWS COAIEDENSIS DETLING 
ROSUWS CF. R. DEFOBMIS (BE 
ROBUWS INOBNATUS D' ORBIGNY 
ROSUWS WELCHI CHURCH 
SARACENARIA HANTKENI 
SIGMOILINA TENUIS (CZJZEK) 
TROCHAMMINA SP. 
UVIGERINA GARDE N 
UVIGERINA GAHZAENSIS C. do 
UVIGERINA GAHZAENSIS VAH. NUDO-ROBUSTA 
VAGINULINOPSIS MEXICANA VAH. NUDICOSTATA 
VAGINULINOPSIS SAUNDERS I (HANNA do BANNA) 
VALVULINERIA JACKSONENSIS VAH. WELCO!IENSI MA RY 
VULVULINA SP. 
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Table 3. Check list of foraminifera from the Rowell Creek section 

51 SP£CIItilN 
2-5 SPECIItilNS 
6-15 SPECIMENS 
16 SPECIMENS AND ABOVE 

?ASTACOLUS i3AJiKSDALEI ru,;CK BATHYSIPHON SF. BIFARINA NUTTALLI C. '" sl~GFUS 
BULIMINA JIlACIlliNTA C. &: PARKER 
BULIMINA OVATA VAH. COWLITZENSIS BECK 
BULIMINA SCUI..PTILIS VAli. lACINA·fA C. &: P 
BULIMINe:.l..lA SUBPUSIFORMIS CUSIDlAN CIBICIDES HODG~I C. '" SCHENCK CIBICID;;S IICMASTERSI BECK 
CHlLOSTOMEUA CYLINDROIDES REUSS 

~~~~i~~M~~~C~~~n~~~NY CHlRANA ~. & 

DENTALINA SP. 

~~~~g~I:X~~~ \CU~HI!AN 
GYROIDINA ORBICULARIS VAS. PLANATA CUSHl!AN HAPLUPHRAGKOIDES OBLIQUICAKERA'TUS I\AJiKS 
NODOGi!:NEiiINA .L.EPIOUIA (SCHWAGER) NODOGENERINA SPF. 
:gg~!~i! i!:TE~U,,!~~Ngn~r.iCHWAGeR 

?NARIZIAN II II. 

NODOSARIA CF. N. LONGISCAIA D I ORBIGNY 
FSEUDOGIANDULINA NALLPEENSIS RAU ROBULUS CHIllANUS C. '" STONE 
fiOBULUS INORNATUS DIORBIGNY:;;~~~~~~~~~~~~~~~~i ~!t~mm! ~t~~~mI~. V~RSI~t~~~NS1~ '.Au-CRY 

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

11 SPECIMEN 
2-5 SPECIMENS 
6-15 SPECIMENS 
16 SFECII!ENS AND ABOVE 

AIIPHIIIOHPHINA JENKINS I (CHURCH) 
BATHYSIf'HON EOCr.NlcA C. & HANNA 
BAT HIS IF HON SF. 

~G~~i~! ~g~tffiA C C. & & S;i~~~~s 
BULIMINA LIHATA C. & PARKER 
BULIMINA OVATA D'OHBIGNY 

~~t~=~~! ~~t~itrs ~:~Ii!E~~!~/~~K & PARKER 
BULIMINELl.A SUBFUSIFOHMIS CUSHMAN CHILOSTOI!ELLA HADLEY! KEIJZEa 
CHlLOSTOxr.:LIA I"lliXICANA VAR. CHItiANA C. & TODD CHILOSTOI!ELLA SFP. 
g~~g:; ~g~iE~SI & B~~~NCK 
CIBICIDt:S NA'rLANDI a&CK 
g~~~~~:A S~!~~~~~T~~~~y GALLOwAY & MORREY 

CYCLAIIIIINA CF. C. FACIFICA MCK 
DENTALINA COMMUNIS D I ORBIGNY 
DENTALINA EOCeNICA? CUSHMAN 
li:GGEHELlA i:i:LONGATA BlAISDELL ePONIDt:S I!EXICANA (CUSIDIAN) EFONIDES UMBONATUS (REUSS) 
GAUDRYINA SP. 
GLCBIGi:iUNA SPP. 
GXRCIOINA ORBICULARIS VAiL PLANATA CUSHMAN 
GYROIDINA CF. G. F LOREALIS .HITE 

=~~~O!~I~~~~~~;~~~~U~ MARKS 
I!ARGINULINA SUBBULLATA HANTKEN 
NODOGENERINA SF. 
NODOSARIA CF. N. AiiUNDINE.A SCHwAGER 
NODOSARIA CF. N. LONGISCATA 0 I ORBIGNY 
NODOSARIA FYHULA D'ORBIGNY 

NODOSARIA SFF. 
PUCTOFRONDICULAitIA PAGKAHDI VAi1. MULTILINUTA C. &: SIMONSON 
PUCTOFftONDICUlAHIA PACKARDI VAR. FACKARDI C. &: SCHENCK 
FLECTOFRONDICULARIA VAUGHANl CUSHMAN 

YAMHILL FM. 

PUCTOFRONDICUALRIA VOKES I C •• STEtJART & STEwART 

PSEUOOGLANDULlNA!lC~P~'!P~'~N~A!LLP~E!E~N~S~IiS!RAiU:I!liiiIIII1111111 
ROBUWS ALATO .. LIMBATuS (GUMBEL) 
ROBULUS CF. a. ARCUATA-STRIATUS VAR. CAROLINlANUS CUSHMAN 
ROBULUS COAIEDENSIS OETLING 
R08ULl1S CHIRANUS C. & STONE 
ROSUWS INORNATUS OIORBIGNY 

~~i~~~~i"!N~F ~Il.COXENSIS C. '" """""iT 
UVIGERINA GARLAENSIS C. & SIEGFUS 

~!t~~t~:~~~! i~~~:~~~I~. V!R SI~~~g~NSIS &LLORY 
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Table 5. Check list of foraminifera from the Oakdale School section 

11 SPECIlIEIi 
Z-5 SPECIMENS 
6-15 SPECII!ENS 
16 SPECIMENS AND ABOVE 

AMFHIMORPHINA JENKINS I (CHURCH) 
ANOIIALINA DANVILLENSIS HOWE", • C 
ASTERIGERINA SIMIeNSIs C. '" MCMASTEilS 
BATHYSIFHON EoceNICA C ... HANNA 
BULIMINA OVATA D I ORBIGNY 
CIBICIoes HAYDON I (C ... SCHeNCK 
CIBICIDES NATIANDI BECK 
CIBICIDES PS~UDOUNG&R R. eVa & 
CIBICIDES SPIBOPUNCI'ATUS GAI..l..UWAY & MORiiEY 
CHILOSTOMELlA CF. C. OVIPORMIS SHeRBORN '" 
CHILOSTOMELlA SPP. 
GYROIDINA OliBIC'UI:ARIS VAR. PLANATA CUSHMAN 
HAPLOPHRAGMOIDES OBLIQUICAl!EllATUS MArlKS 
HOGWNDINA EOCENICA (C. '" HANNA) 
NODOGENEHINA SPF. 
NODOSARIA CP. N. R N N HW GE 
Pl.ECTOFRONDICUlARIA GARZAENSIS c. &: S ~ U 
P .L.I:!;CTOFRONDICUlARIA PACKARD! VAH. PACKARD! C. & SCHENCK 
~UINQUELOCULINA SPP. 
ROBUWS ALATO-LIMBATU G HBeL 
ROBUWS CHIRANUS C. & STONE 
ROBUWS INORMATUS (D'(,)BBIGN 
VALVULINERIA TUMEYENSIS C. '" SIMONSON 
VULVULINA CURTA C. & SI~GFUS 

IAT S N IZIAli 

V R " 

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

11 SFECIMEN 
2-5 SPECIMENS 
6-15 SPECIMeNS 
16 SPECIH.EtiS AND ABOVE 
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Table 7. Check list of foraminifera from the Salmon Creek section 

11 SPEClllEN 
2-5 SPECIMENS 
6-15 SPhC lMENS 
16 SPECIMENS AND AHOVJi.: 

?ASTACOLUS BARKSDALEI s.:CK 
ALABAMINA WILCOXENSIS VAR. C L aRNICA l'IALLORY 
BATIITSIPHON EOC~NICA C .... HANNA 
BATIITSlfHON SP. 
BOLIVINA KUINP.&LL 8J!:CK 
BULIMINA OVATA VAR. COW ~ 
BULIMINA SCULPrILIS VAli. LACINATA C. & pARKEfi 
CEBATOBULllllNA 51'. 
CHlLOSTOMELLA CYLIN 
CHILOSTOMELIA CF. OVIFCRIIIS SlIil!UlORN '" CHApllAN 
CHI LOST OMELIA spp. 
CIBICIDISS HAYDON! 
CIBICIDES IICI!ASTEBSI BECK 
CIBICIDES NAT LANDI BECK 
CIBICIDES 51'. 
CYCIAI!I!INA CF. C. PAC CA BECK 
DENTALINA COMuns 0 'ORBIGNY 
DENTALINA sp. 
eGGEBELIA ELONGATA BLA ISDE 
EpONIDES ~ICANA (CUSIlllAN) 
GLOBIGEBINA spp. 
GYROrolNA ORBICU RIS VAR. I' A us 
BAPLOpHRAGMOIDBS OBLIQUlCAIlEBATUS I!ABKS 
IIAIITINOTIELIA EOCENlCA C .... BURIIUDEZ 
NODOGENERlNA spp. 
NODOSARIA CF. II. UN R 
NODOSARIA CF. II. LOIIGISCATJ. D' ORBIG 
pELOSIIIJ. sp. 
PLECTOFRONDI U pA • KA • '" C 
pLECTOFRONDICULARIA VAUGHAN I CUSlll!All 
pLECTOFRONDICULARIA VOKESI C •• STEWART S BW 
pSEUDOGIANDULIIIJ. CF. p. NALLPBENSIS BAU. 
pSEUDOGLAIIDULIIIJ. CF. p. IIiFLATA (BaRIlE 
~UIIiQUELOCULINA CF. Q. IIIPERIALIS HANIIJ. ,. HANNA 
ROBULUS AI.ATO-LIIlBATUS (GUIIBI!L) 
ROBULUS INORIIJ.TUS D'ORBIGIII 

AMH .LL 1-'/11 

C 

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

1
1 SpECII'lEN 
2-5 SPEClllENS 
6-15 SpECll!ENS 
16 SPECIMENS AND ABOVE 

ASTf.RIGElllNA SIIIIENSIS C. '" IICIIASTEBS 
BATHYSIpHON EOCENICA C. & HANNA 
BIFARIIIJ. NUTTALLI C. '" SIEGFUS 
BULIIIIIIJ. IIAClLENTA C. '" PARKE1l 
BULIlIllIA OVATA D'ORBIGNY 
BULIIIIIIJ. OVATA VAl<. co. ZENSIS K 
CHlLOSTOIlELIA IlEJ(ICANA VAl<. CHlRAIIJ. C. & -rODD 
CHlLOSTOIlELIA CF. C. OVIFORllIS SlIilRBORN '" CHApllAN 
CIBICIDES CF. C. BBATUS I!AllTIN 
CIBICIDBS CF. C. I!AllTINaENSIS VAR. IIALLORY! SIIITH 
CIBICIDES sp. 
DENTALINA COlO GNY 
DENTALIIIJ. EOCENlCA? CUSHlIAIi 
DYOCIBIClDES SP. 
Ep ISTOIlIIiA CF. E. II G 
EpOIiIDES DORFI TOULlIIN 
EpOIIIDBS lIEXICAIIJ. (CUSlII!AII 
EPONIDBS UIIBONATUS (BEUSS) 
GLOBIGERINA spp. 
GLOBOI1OTALIA SF. 
GYROIDlNA ORBICU • TA 
HliGLUNDlNA EOCENlCA (C. & HANNA) 
LOXOSTOIIIUM APpLlNAE (pLUI!I!ER) 
I!AllTINOTIBLIA EOCEIIICA C. .. BURlI Z 
I!ARGIIiULINA SUBBULIATA HANTKEN 
pSEUDOGLANDULINA NALLPBENSIS BAU 
pULLENIA SALISBURY! STEWART .. ST';; 
QUIIiQUELOCULINA SP. 
ROBULUS ALATO-LIIlBATUS G lIBEL 
ROBULUS INORNATUS D'ORBIGNI 
SIGMOILIIiA TENUIS (CZJZEK) 
?STICHOCASSroULIIIJ. THALlIANIII STONE 
TRITAXILINA COLEI C. & SIEGPUS 
VAGIIiULIIiOpSIS ASpERULIFORllIS? II 
VALVULiliBRIA JACKSONENSIS VAR. WELCOMEIISIS IIALLORI 
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Locality 
No. 

Register of Localities* 

1. Ellendale quarry, NWasec. 36, T7S, R6W, Dallas 15' quad. Sample 
collected at top of quarry in basaltic ss. on south side. 

2. North bank Rickreall Cr. about 400 feet south of north boundary sec. 
36, near Ellendale quarry, T7S, R6W, Dallas 15' quad. 

3. I ntersection of sec. 25 and 30 and Ri ckrea II Cr. T7S, R5 and 6W, 
Do lias 15' quad. 

4. Intersection of Rickreall Cr. and second "I" in "Ellendale" SWa SWa 
sec. 30, T7S, RSN, Dallas 15' quad. 

5. In Rickreall Cr., immediately below the "i" in "Rickreall" SEa NWa 
sec. 31, T7S, R5W, Do lias 15' quad. 

6. In Rickreall Cr. immediately below second "I" in "Rickreall", NE~ 
NEa sec. 31, T7S, RSW, Dallas 15' quad. 

7. Just inside sec. 31 near boundary with sec. 32 in Rickreall Cr., T7S, 
RSW, Do lias 15' quad. 

8. InRi c krea II Cr. abou t 400 feet east of west boundary of sec. 32, 
T7S, RSW, Do lias 15' quad. 

9. InRi c krea II Cr. about ~200 feet east of west boundary of sec. 32, 
T7S, R5W, Do lIas 15' quad. 

10. In Rickreall Cr. about 2,000 feet east of west boundary of section in 
SEa NWasec. 32, T7S, R5W, Dallas 15' quad. 

11. InRi c krea II Cr. about 3,000 feet east of west boundary of sec. 32, 
T7S, R5W, Dallas 15' quad. 

12. In quarry floor NWa NWa sec. 12, T8S, R6W, Dallas 15' quad. 
13. In black mudstone 6 feet above contact with underlying basalt at north 

end of quarry NWaNWa sec. 12, T8S, R6W, Do lias 15' quad. 
14. In black mudstone 12 feet above contact with underlying basalt at 

north end of quarry in NWa NWa sec. 12, T8S, R6W, Do lias 15' quad. 
15. In black mudstone 18 feet above contact with underlying basalt at 

north end of quarry in NWa NWa sec. 12, T8S, R6W, Dallas 15' quad. 
16. In Luckiamute River about 500 feet SE of State Highway 223 in NWa 

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

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

R6W, Do lias 15' quad. 

* Loco lities are shown on the geologic map (Figure 5). 
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19. In Mill Cr. at east footing of bridge in NE~ sec. 4, T7S, R6W, Dallas 
15' guad. 

20. On west bank of Mill Cr. about 200 feet north of bridge NH NE~ 
sec. 4, T7S, R6W, Da lias guad. 

21. No fossi Is collected. 

22. On east bank of Mill Cr. approximately 400 feet south of section line, 
NE~ NE~ sec. 4, T7S, R6W, Dallas guad. 

23. On west side of Mill Cr. about 600 feet north of section line SE~ sec. 
75, T6S, R6W, Sheridanguad. 

24. In Mill Cr. about 600 feet west of section line SE~ sec. 52, T6S, R6W, 
Sheridan guad. 

25. On NW bank of Mi II Cr. about 200 feet west of section line NE~ 
sec. 52, T6S, R6W, Sheridan guad. 

26. SOO feet north of section line in Mill Cr. SW~ sec. 54, T6S, R6W, 
Sheridan guad. 

27. No fossi Is collected. 
2S. In middle of Mill Cr. about 200 feet upstream from intersection of 320-

foot contour and stream, N Ea sec. 43, T6S, R6W, Sheridan guad. 
29. 100 feet north of section line in Mill Cr. SEa SEa sec. 41, T6S, R6W, 

Sheridan guad. 
30. 600 feet south of section line in Mill Cr. NWa NWa sec. 41, T6S, 

R6W, Sheridan guad. 
31. 300 feet north of south section line on west bank of Mill Cr. S~ sec. 

39, T6S, R6W, Sheridanguad. 
32. 1,000 feet north of section line in Mi II Cr. SEa SEa sec. 39, T6S, 

R6W, Sheridan guad. 
33. 100 feet south of section line in Mill Cr. NW~ NW~ sec. 3S, T6S, 

R6W, Sheridan guad. 
34. On east side of road in guarry about 75 feet north of road intersection 

sec. 36, T6S, R6W, Sheridanguad. 
35. In guarry on east side of road, 300 feet east of section line sec. 1, 

T6S, R6W, Sheridan guad. 
36. In Rowell Cr. at bend about 1,900 feet south of north boundary sec. 

32, T6S, RlW, Grand Ronde 15' guad. 
37. In South Yamhill River at south extremity of bend in river near south 

corner of sec. 57, T6S, RlW, Grand Ronde 15' guad. 
3S. On east bank South Yamhi II River about 500 feet south of fork in E~ 

sec. 9, T6S, RlW, Grand Ronde 15' guad. 
39. In South Yamhill River on north bank, about 2,500 feet NW of BM 272 

in sec. 46, T6S, RlW, Grand Ronde 15' guad. 
40. In Rock Cr. about 500 feet south of fork in creek, in N~ sec. 26, 

T6S, RSW, Grand Ronde 15' guad. 
41. In Rock Cr. 75 feet north of locality 40, N~ sec. 26, T6S, RSW, Grand 

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

43. 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, 
T 6S, R8W, Grand Ronde 15' quad. 

44. In Rock Cr. at west extremity of bend in creek, about 600 feet north 
of sou th boundary, sec. 23, T 6S, R8W, Grand Ronde 15' quad. 

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

46. In Rock Cr. about 1,900 feet south of north boundary sec. 23, T6S, 
R8W, Grand Ronde 15' quad. 

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

48. In Rock Cr. NEa sec. 14, T6S, RSW, at north extremity of bend in 
creek about 1,000 feet south Sa Imon R i~er Highway, Grand Ronde quad. 

49. In Rock Cr. extreme NWa NWa sec. 13, T6S, R8W, about 500 feet 
west of road crossing Rock Creek, Grand Ronde 15' quad. 

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

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

52. In Salmon River about 1,600 feet SE of fork in NEa SEa sec. 24, T6S, 
R 9W, Grand Ronde 15' quad. 

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

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

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

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

57. 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. 

58. 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. 

59. 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. 

60. In South Fork Rickreall Cr. about 635 feet west of east section boundary 
in SEa sec. 9, T8W, R7W, Valsetz 151 quad. -

61. In South Fork of Rickrea II Cr. about 425 feet west of east section bound
ary in SEa sec. 9, T8S, R7W, Valsetz 15' quad. 

62. 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, T8S, R7W, Valsetz 15' quad. 

65. In luckiamute River at intersection with creek SW:!NW:! 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 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. 

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 Travole
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 km 2 

area along the west coast of Italy 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 uti lizing 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 
reduce the island's dependency on imported oil. (Geothermics) 

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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to develop geothermal energy in Japan in a range between 30,000-50,000 
MW and perhaps up to 60,000-140,000 MW. 

In addition to the presently operating fields at Matsukawa and Otake, 
four other fields are under development. Near Hachimantai-Onuma, a 
10 MW turbine-generator set is now being installed and is expected to be in 
operation in December 1973. At Onikobe, ten successful dry-steam wells 
have been dri lied, and construction of an initial 25 MW plant is underway. 
At Katsukonda, construction is underway, with initial plans to instal I 200 
MW in increments of 50 MW each. At Hatchobaru, Kyushu Electric Power 
Co. is developing an initial 50 MW geothermal unit scheduled for operation 
in 1975, with possible expansion to 200 MW. (Geothermics) 

Phillipine Islands 

Three successful geothermal wells have been drilled in the Tiwi area 
of southern Luzon and developmental drilling is continuing. The United 
States has just announced a loan of $4.2 million to the Phillipine National 
Power Corporation for the construction of a 10 MW electric generating plant 
and necessary transmission facilities. (Geothermal Hot Line Newsletter) 

* * * * * 

188 








