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F O R E W O R D  

Th is  i s  the second i n  a series of pub l i cations of the State of Oregon Department  of Geo logy and Mi nera l  
I ndustri es that discusses the petro l eum potenti a l  i n  various parts of Oregon . The  fi rst report, pub l i shed 
in 1 963,  covered part of the Snake Ri ver bas in a long th e eastern border of the state near Val e and Ontar
io ,  where several test wel l s  encou ntered l arge bu t di scon t inuous " shows"  of gas . The present report i s  
concerned w i th northwestern Oregon,  parti c u l ar l y  th e lower Col umbia and W i  l l amette basi ns . 

The northwestern par t of Oregon has been an area of petro l eum exp loration for more than 40 years , 
but most of th e i mportant dri l l i ng activi ty has been confi ned to two brief periods -- the midd l e  1940's dur
i ng and shor t ly  after Wor l d  War I I  and the l a te 1 950's  and ear l y  1 960's , resu l ti ng from the gas and oi I 
showi ngs i n  the Barr No . 1 we l l near Lebanon . A l though no commercia l  product ion developed after th i s  
exp lorationa l  effort ,  the work has shown that  th i ck  secti ons o f  mari ne rocks exist i n  th i s  region and that 
in some areas porous and permeabl e sands are present . The study presents a l l  avai I able su bsu rface data 
that the au thor was ab l e  to obta i n ,  l arge l y  through the k ind cooperation of the various oi l compani es that 
have worked in the state . Most of the i n formation was deri ved from 25 tes t w e l l s ,  the preponderant num
ber of which were dri l l ed w i th i n  the l ast 20 years . From th i s  i nformation the au thor is ab l e  to show that 
northwestern Oregon has the requ i s i te geo log ic  envi ronmen t i n  regard to potenti a l  source beds , reservo i r  
beds, and  struc tures su i tabl e for the entrapmen t of commerc ia l  quanti ti es o f  o i l and  gas . I t  i s  hoped that 
reports of th i s  type , g iv i ng geo log i c  deta i l s  of a bas i n  region ,  wi I I  encourage fu ture fi e ld  and l aboratory 
studies by pr ivate i ndustry . 

October, 1 969 
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A B S T R A C T 

The Paci fi c  marg i n  of North Amer ica,  i nclud i ng western Oregon ,  was part of a mobile 
tec tonic  belt wh ich i s  bel i eved to have been covered by the sea many ti mes i n  geo log i c  
h i  s tory . H ow ever, the pre-Terti ary h i s tory i s  not wel l understood i n  the area of th i s  re
port ,  because these older roc ks are not exposed outs ide the Klamath Mounta i ns in sou th 
western Oregon and none of the deep dri l l i ngs made thus far have reached the older rocks . 
Duri ng ear l y  and mi ddle Tertiary time the sea covered most of western Oregon to a depth 
of severa l thousand feet . Vast ou tpour i ngs of basi c  l ava and vo l canic ash accompanied 
mari ne deposi t ion i n  the Terti ary eugeosync l i ne of western Oregon; th e volcani c  p iles a t  
times rose above the level o f  the sea to form low i slands . Two mai n areas o f  mari ne depo
si tion deve l oped i n  the eugeosync l i ne, name ly  the lower Columbi a bas i n  and the Wi l l am
ette bas i n .  The basi ns were deepened by d iastroph i sms in late Eocene and ear ly  Miocene 
ti me .  The region was raised above sea level by the end of m idd le  Miocene t ime and was 
never agai n i nundated . 

Pli ocene-P le istocene diastroph ism folded th e Coast Ra,nge sedi mentary and volcan
ic  roc k i nto a north -trend i ng anti c l i nori um wh i l e ,  to  the east ,  volc-anism formed the H igh 
Cascade Mountains . Th e Wi l lamette low l and separated th e two mountai n ranges and on 
occasion was the s i te of large lakes du r i ng the P l eistocene . 

Northwes terly and northeaster ly  trendi ng struc tures in western Oregon are bel i eved 
to have or ig inated during middle Miocene di astroph i sm . A northerly struc tural  terrane was 
superi mposed upon the o lder fo lds duri ng l a te Pl iocene-ear ly Pleistocene upheaval . Major 
fau l ti ng para l le ls  the regiona l structura l trend except for a large transverse fau l t  w h i ch cuts 
the Coast Range a l ong the southern border of the vo l can ic  h i gh l ands i n  the northwest portion 
of the s tate . 

I nformation from 25 deep exploratory dri l l i ngs was used i n  maki ng the subsu rface 
study . Format ions penetrated i nc l uded porous sands wh ich were found to be saturated w i th 
sa l t  water i n  every test . S tratigraph ic  uni ts are re la ted to faunal zones i n  a pa leonto log i c  
report conta i ned i n  the appendix . Subsurface corre l at ion showed Terti ary rocks to be a t  
least 10, 000 feet th i ck  i n  northwestern Oregon and perhaps a s  much a s  20, 000 feet th i ck  
i n  some places . East-d ipp i ng ear l y  and  m idd le  Eocene mar i ne beds are believed to  extend 
for a dis tance beneath the Cascade Mou nta ins ,  wh i le younger sedi ments apparently change 
to a vo l can ic  fac ies a l ong the western marg i n  of the Cascade Range . Unusu a l l y  h i gh 
pressure sa l t-water zones were found i n  two deep dr i l l i ngs i n  the central Wi l l amette Val ley ,  
but s tructura l  and hydrolog ic  information i s  too l im i ted to a l l ow spec u l at ion a s  to whether 
or not production cou ld  be found at nearby locations . A 4900-foot ho le  on the eas t  s ide 
of the Wi l l amette Va l l ey encoun tered hydrocarbon shows a l ong what i s  though t to be the 
upper Eocene s trand l i ne . Severa l locat ions appear to have mer i t  as dri l ling prospects i n  
the Wi l l amette and l ower Columbi a  bas i ns wh ere struc tura l and s tratigraph i c  condi tions 
are favorab le .  More deep dril l i ng is needed to exp lore the bas i n areas . 



SU BSURFACE GEOLO GY 

OF THE 

LOW ER COLUMBIA AND WILLAME TTE BASINS, O R EGON 

Vernon C .  Newton,  J r . 

I n t r o d u c t i o n  

Purpose and scope 

This study is i n tended to corre late subsurface w i th surface stratigraphy of the lower Co lumbia-Wi l lamette 
regi on in northwes tern Oregon on the bases of l i tho l ogy,  paleonto logy , and e l ec tr ic logs of deep oi I 
dri l l i ngs (fi gure 1). The 25 test hol es (tab le  1 in the appendix) that provi ded subsurface data for the re
port general l y  represen t two per iods of dri l l i ng ac t iv i ty: that i n  the post-war boom fo l l ow i ng Wor ld  War 
I I  and that resu l ti ng from reported oi l and gas shows in the Linn County Oi l Deve l opment Co . ' s w i l dcat 
dri l l ed near the town of Lebanon in 1 958 . The latter per iod of ac ti v i ty ,  often referred to as the "Wi l l am
ette Val l ey p lay , "  i nc ludes the dri l l i ng of five more deep ho les between 1 960 and 1 963 (fi gure 2). 

The general p l an of thi s  report is to present, first , a summary of prospects in the study area and ,  
second , the histor ical and s truc tural deve l opment o f  the region . These are to be fo l l owed by a d i scussion 
of subsurface sections ,  each of which i s  i l l ustrated graphica l l y  (p l ates 1 th rough 6) i n  order to show gen 
era l l i tho l og i c  character and exp la in  strati graphi c re l ati onshi ps .  The text i s  conc l uded by a discussion of 
petro leum  prospects . Formation test data (tab le  1 ) , samp le  descri ptions (tab l e  2) , gas anal yses (tab le  3),  
and water analyses (tab le 4)  are g iven in the appendix . Pa leonto logica l  exam i nation of wel l samp les are 
a l so i n  the append ix . 

The dri l l ings  mentioned i n  thi s  report are too w ide l y  spaced to a l l ow defi n i tion of s tructure; they 
have been used mai n ly  to show strati graphi c re lationships. Bes i des offer ing i n terpretations of the s trati g
raphy, thi s  report serves as a co l l ect ion o f  deep dr i l l i ng records from northwestern Oregon . 

Location and geography of study area 

The subsurface study covers the lower Co l u mbia R iver area and the Wi l lamette Val l ey in the north
western portion of the state (figure 1 and p late 7) . The l ower Co l umbi a area encompasses the westernmost 
reaches of the Col umb ia  R i ver val ley and the adjo i ni ng 25-mi l e-w i de arcuate be l t  of Tertiary mari ne rocks 
l yi ng  south of the r i ver in Oregon . The lower Co l umbi a R i ver val ley is separated i n to two basi n areas i n  
thi s report: the Astor ia  and the Neha l em . The Astori a  basi n l ies a t  the west end o f  the val l ey and the 
Nehalem at the east end . The Wi l lapa H i l l s of sou thwestern Washington f lank  the l ower Col umbia R iver 
val l ey on the north, and the Ti l l amook Highlands defi ne i t  on the south . The Columbia R iver has fo l lowed 
thi s struc tural downwarp through the Coast Range s ince Miocene ti me; up l i ft dur i ng late P l iocene and 
ear l y  P lei stocene t ime has not s ign i fi can t ly al tered i ts course (Lowry and Baldw in , 1 952) (figure 3) . 

The l ower Col umbia River area i s  mountai nous and thi c kl y  t imbered . Except for a few c i ties a long 
the r iver , the region consists of ti mber l and w i th smal l farms in the i ntermou ntai n val l eys. Average rai nfa l l 

* Petro l eum  Eng i neer , State of Oregon Department of Geol ogy and Mi nera l I ndustries. 
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Fi gure 1 . I ndex map of Oregon show ing area of su bsurface study . 

i n  northwestern Oregon is between 40 and 75 i nches (Oregon S tat� Board of H igher Edu cation , 1 940) . 
The Wi l lamette Val l ey ,  whi ch jo i ns the l ower Columbia R iver val l ey near Port l and , is a north

trendi ng rectangu lar l ow l and approxi mate ly  1 80 mi les l ong and 60 m i les w ide ,  bordered on the west by 
the Coast Range and on the east by the Cascade Mountai ns . I t  i s  part of the Wi l l amette- Puget trough, a 
structural feature that formed i n  late Terti ary ti me contemporaneous l y  w i th the Coast Range up l i ft .  I n  
this report i t  i s  separated i n to three areas: northern (i nc l ud i ng the Tua lati n Val l ey);  centra l ;  and southern . 
The topography of the va l ley i s  level to ro l l i ng .  Forested areas are present ,  but farml and predominates 
outs ide the urban areas . The Wi l l amette Va l l ey i s  the most hi ghl y  i ndustr ial i zed region i n  O regon and 
contai ns more than two-thi rds of the state 's popu lation . 

Ac know l edgments 

The U . S .  Geo l og i cal Survey o i l and gas i nvestigations seri es of maps has been very u sefu l i n  the 
making of the present study, as were the reports and maps prepared by Wel l s  and Peck ( 1 96 1 )  and Peck 
and others ( 1 964) . The author takes fu l l  responsi bi l i ty for the contents of thi s report and has used various 
references to compi le a v iew po i n t  of geo log i c  cond i t ions in western Oregon . S incere thanks are due to 
E .  M .  Ba l dw i n ,  P . D. Snave ly ,  Jr . ,  R .  J .  Deacon ,  and our staff members for the ir  construc ti ve comments 
and advice i n  the preparation of this pub l ication . Apprec iation is a l so expressed to R .  E .  Thoms for hi s 
pa leonto logi cal correl ati ons of wel l samp les; his i nformation complemented data obtained from the oi l 
compan ies and ass i s ted i n  estab l i shi ng subsurface stratigraphic contro l . Much cred i t  is due the fo l l owi ng 
firms for thei r exce l l ent cooperation i n  fu rnishi ng dr i l l i ng records: G u l f  O i l  Corp . ,  Texaco,  I nc . ,  Re
serve Oi l & Gas , Atl anti c-R ichfi e l d ,  Standard Oi l of Cal i forn ia ,  H umb le  Oi l & Refi n i ng ,  U n ion O i l ,  
Oregon O i l  & Gas ,  and L inn  County Oi l Devel opmen t Co. 
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Figure 2. Seismic crew outlining objectives for deep dri l l ing in  
the southwestern Wi l l amette Val ley, 1963. 

P r o s p e c t i v e  A r e a s  S u m m a r ize d 

Deep dri l l i ng in northwestern Oregon has been unsuccessfu l thus far i n  finding commercia l produc
tion or ,  for that matter, significant shows of oi I or gas. However,  the work has shown that thick sections 
of marine rocks exist i n  the region and that in some cases porous and permeable sands ore present. Al l 
the tests mode on these sands thus for yielded connote marine water . A review of deep-hole records and 
published geologic mopping suggests that there ore several possible  locations in the Wil lomette and lower 
Columbia River vol leys which cou l d  lead to commercial discoveries of petroleum (see discussion of pros
pee ts on page 28 ) . 

A great thickness of Tertiary marine sediments, ranging from late Eocene to middl e  Miocene, exists 
i n  the northwest corner of the state . The sediments pinch out or interfinger with volcanic rocks of the 
Coast Range . S tratigraphic condi lions in this type of environment provide the e lements for entrapment of 
petroleum. In the Wi l lomette and lower Co l umbia regions, geologic structures having c losure and con 
taining o thick section of Yamhi l l ,  Cowl itz equivalent, or Astoria age sediments ore good possibi lities. 
Major faul ting a long the west border of the Wil lomette Val ley may hove provided o barrier to migration 
of formation F luids . Secondary fau l ti ng ,  local warping, and facies changes provide other, though l imited, 
prospects for entrapment of hydrocarbons along the west side of the W i l l omette Vo l l ey . Prospects for res
ervoirs should improve northward a long the vol l ey margin as the thickness of Tertiary marine rocks increases 
in that direction; fie l d  studies i ndicate that the deeper portion of the eugeosyncline was in the north dur
ing the I otter port of Tertiary time. 

The eastern margi n  of the Eocene sea is hidden beneath volcanic rocks of the Western Cascades , 
so that structural conditions ore not known i n  that region. Deep dril lings along the front of the Cascade 
Mountains hove confirmed that Tertiary marine sedimentary rocks interfinger with continental volcanic 
rocks along the shore of the ancient seas . O ligocene and Eocene sediments a long this shoreline cou ld be 
targets for oil explorations, especia l ly  for stratigraph ic-type accumu lations. In a l l  of the localities men
tioned more detai led geological and/or geophysical studies are needed before dril ling sites can be chosen. 
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H i s t o r i c a l  G e o l o g y  

Pre-Terti ary 

Pa leogeograph i c  studies by Eard l ey ( 1 95 1 ) ind i cate that  the Pac i fi c  Coast of the Uni ted States was 
a l and area dur i ng much of the Pa leozoic era ,  wh i l e epei r ic  seas covered the i n l and reg ion o f  the cont i
nen t .  Andesi ti c  debr is  and th i c k  accumu l ations of graywac ke a l ong the western marg i n  of the cordi l leran 
geosync l i ne suggest th at a vo lcan ic  arch i pel ago existed through Tr iassi c ti me.  

The exi s tence of  a mobi le be l t  a l ong th e marg i n  of  the conti nen t in  western Oregon and Washi ng
ton may be refl ec ted in th e structure of mant le  roc ks . Stud ies in sei smi c i ty by Chi bur i s  ( 1 966) show the 
s imati c l ayer to be 5 to 1 0  km c loser to the surface west of th e Cascade Moun tai ns . He a l so found that  
the basa l ti c  l ayer thi c kens beneath the Cascades . Th i s  research l ends su pport to the pa leogeo l og i c  theory 
that a vo l can ic  orogenic be l t  formed the western marg in  of the cont in en t  in Pa leozo ic  and Mesozo ic  ti me . 

Late Ju rass i c  up l i ft raised the K l amath region above sea level , at whi ch ti me i t  became an i mport
ant sed i ment-source area . The westward ly  arcuate coas ta l  porti on of the K l amath Mountai ns formed as a 
resu l t  of i n tense compressiona l  force exerted duri ng the Late Ju rassic Nevadan orogeny wh i l e a northeast
ward struc tural  terrane was i mposed i n  the east porti on of the K l amath Mounta i ns . A s imi l ar northeast 
struc tura l  fabr ic  can be seen i n  roc ks of the same age i n  centra l Oregon , i ndi cating that  they form a con 
t inuous body beneath the Cenozo ic  vo lcan ics of the Cascade Mou ntai ns . Gravi ty stud ies by Th i ruvathuka l  
and  oth ers ( 1 967) support th i s  theory . Ear ly  Cretaceous orogeny super imposed northwest fo l d i ng and  fau l t
i ng upon the ear l i er struc tures (Koch , 1 966) . Ba l dw i n  ( 1 965) fou nd Late Cretaceous mari ne sedi men tary 
roc k i n  apparen t conformab le  re la ti onsh i p  w i th ear l y  Eocene mari ne roc k and vo lcan ics  in the Coos Bay 
area . Other exposures of Late Cretaceous rocks a l ong the norther n fr inge of the K l amaths in Oregon i n 
d icate th at eugeosync l i na l  condi ti ons preva i l ed i n  th at reg ion a t  the ti me and i n  the reg ion  to the north 
(Koch , 1 966) . 

The western marg i n  of the North Ameri can conti nen t and the adjacent ocean fl oor were i nvo lved 
i n  a vast up l i ft beg inn i ng i n  Cretaceous t ime . Portions of the present sh e l f  reg ion were ra i sed above sea 
level i n  successi ve archi ngs of the mant le  dur i ng the Terti ary per iod a l ong the East Pac i fi c  R i se (Menard,  
1 964) . 

Ter ti ary 

The i n l and seaway at  th e beg i nn i ng of Terti ary ti me covered western Oregon and Wash i ng ton from 
the K l amath Provi nce as far nor th as Vancouver I s l and , Bri t i sh Co l umbia; the eastern marg in of the sea 
was somewhere beneath the present Western Cascades (Snave ly  and Wagner , 1 963) . Duri ng ear I y and mid
d le  Eocene ti me su bmari ne l avas and brecc ia  were ex truded on to the sea f l oor . They now are exposed at 
the surface as pi l l ow basa l t  and zeo l i t ized f l ow brecc ia . The vast outpouri ngs of bas ic  lava are be l i eved 
to be rel ated to a north -trending frac ture system separati ng the Cascades and the coasta l p l ai n  (Wi l l iams,  
1 942) . Except for scattered vo l can ic  i s l ands in  the area now occupied by the Coast Range , most of west
ern Oregon was be l ow sea level un ti l m idd le  Terti ary time (fi gure 4) . Transgress ion of  the sea reached 
i ts max imum exten t in ear ly  Eocene ti me (Snave ly and Wag ner , 1 963) . The presence of  probable offshore 
depos i ts deep w i th i n  the K l amath Mountai ns i n d icates that the northwestern port ion of the K l amaths was 
a l so submerged duri ng the l ower Eocene epoch (Ba l dw in , 1 965; Dot t ,  1 966) . 

Weaver ( 1 945) consi dered that  the Eocene paleogeography consi sted of an e l ongate i n l and Arago
Cow l i tz gu l f  i n  western Oregon and Wash i ngton , wi th pen insu l as extend ing from Vancouver I s l a nd to a 
l ocation west of Coos Bay . H i s  theory is no t su bstant iated by la ter studies (Do tt , 1 966 , p .  377 and 407) . 
Snave l y  and Wagner ( 1 963) show that the Terti ary embayment was more open,  w i th shor t extens ions of the 
head l ands and a submerged si l l  just west of the present shore l i ne .  Dott ( 1 966) be l i eves sediment data i n
dicate the Terti ary sea formed an open shel f adjacent to a broad , low coas tal p l a i n ,  wi th severa l vo lcan ic  
i s l ands l yi ng offshore but w i th no  westward l and mass except for the i s l ands . Past geo log ic  studies i nd i
cate th at the major ph ases of  Terti ary di astroph ism occurred i n  ea r ly  Eocene , l ate m idd l e  Eocene , l a te 
midd le  Miocene ,  and l ate P l i ocene ti me i n  nor thwestern Oregon (Weaver , 1 937; Snave ly  and Wagner , 
1 963; Ba l dw i n ,  1 965) . 
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Eocene Epoch: I n  th e ear ly  part of the Eocene Epoch extens i ve vo lcan ic  cen ters formed i n  the eu
geosync l i ne i n  northwestern Oregon and western Wash i ngton . Copi ous quanti ties of basa l t i c  lavas poured 
out on the ocean f l oor to form the Si l etz Ri ver and Cresc ent vo l canics (figure 5) . More than 60, 000 cu
bic m i les o f  mater ia l  accumu lated , a vo l ume greater than the more pub l i c i zed Miocene p l ateau l avas . I n  
some areas the l avas pi l ed h i gh enough to protrude as  i s lands above sea l evel as evi denced by th e deve lop
ment of soi l  zones at the tops of many f lows (Weaver , 1 945; Snave ly  and Wagner , 1 963; Snave ly and 
others , 1 969) . Vo l canic roc ks and i n terfi ngeri ng tuffaceous sedi ments accumu lated to great th i c knesses . 
Nor th of lat i tude 45° th e l ower Eocene roc ks i n  Oregon are mai n l y  vo lcan i cs; south of lat i tude 45° they 
are sed i mentary and vol cani c .  The greatest th i ckness of lavas is around vo l can i c  ce nters . Away from 
these accumu lati ons the l avas i n tertongue l ateral l y  w i th tuffac eous mar i ne sed i ments . Up l i ft and eros ion 
in sou thwestern Oregon ear l y  in Eocene ti me have been confi rmed by Ba l dw i n ( 1 965) , whi l e  mar i ne condi 
tions prevai l ed to the nor th i n  the geosync l i ne .  Crustal  subsi dence i s  esti mated to have reached not l ess 
than 6000 to 8000 fee t i n  ear l y  and m idd l e  Eocene ti me i n  northwestern Oregon and sou thwestern Wash i ng
ton; and dur i ng late Eocene 8000 feet  of mos t ly  mar i ne sedi ments , w i th subordi nate amou n ts of vo l can i cs ,  
were deposi ted on  the o lder vo l canics (Warren and others , 1 945; Henri c ksen, 1 956 , p .  1 1 2) .  Measured 
sec tions of roc ks in nor thwes tern Oregon to ta l 24, 000 feet of mar i ne  sed iments and 1 0, 000 to 1 5 , 000 feet 
of m idd le  to l ower Eocene vo lcani cs (You ngqu is t, 1 96 1 ) ,  w i th as much as 20, 000 feet of vol cani cs near 
former vents or condu i ts (Snave ly and Wagner , 1 964) . 

Ear ly  Eocene u p l i ft i n  th e K l amath Mou ntains resu l ted i n  rap id  erosion of th e h i gh l and areas and 
l owered the reg ion to a moderate re l ie f .  Tremendous quant i t ies of arkosic , vo lcan ic , and l i th i c  debri s 
from the K lamath h i gh l ands to the sou th and from the vo l canoes to the east of the geosync l i ne accumu lated 
to form the Tyee Formati on . The abu ndance of mica,  strai ned quartz c rysta l s ,  and fragments of metamor
ph i c  mi nera l s  in th e Tyee Formation substan tiates a source i n  the K l amaths (Ba ldw i n ,  1 964b) . Andesi t ic  
debris in  the Tyee confirms an eastern sedi ment source as we l l  (Snave l y ,  Wagner , and Macleod , 1 964) . 
Turb id i ty currents carr ied th e sediments northward i n to the eugeosync l i ne to accumu late as graded sand 
stone and si l tstone . The nature and gradation of the depos i ts suggest that  the deeper portion of the sea 
was north i n  the Coast Range i n  m idd l e  Eocene t ime (Ba ldw i n ,  1 964b; Vokes and others , 1 954) . Vo l 
can i c  acti vi ty i n  Oregon was confi ned mai n l y to the northwestern por tion of the s tate dur i ng mi ddl e Eocene 
time where mar i ne si l tstones i n tertongue wi th bas ic  l avas and pyroc l asti cs (Snave ly  and Wagner,  1 963) . 
The ancestral Cascades began to form by th e end of m idd le  Eocene ti me (H oover ,  1 95 1 ; Wi l l iams , 1 957) .  
Post-Tyee up l i ft i n  the central Coast Range was accompan ied by consi derab l e  erosio n ,  so that when th e 
area was submerged agai n in late Eoc ene ti me these you nger sediments were deposi ted i n  p lac e on l ower 
Eoc ene vo l cani cs (Ba ldw i n ,  1 964b) . Local unconformi t ies devel oped near vo l cani c accum u lations . Up
warps and vo l cani c accumu l ations gave r i se to the formation of several separate basi ns of deposi t ion in 
western Oregon by late Eoc ene ti me (Snave l y  and Wagner , 1 964) . 

The sea w i thdrew to the nor thwes t in late Eocene ti me . Mar ine i nundation was l ess extensi ve be
cause vol can i sm had raised the area sou theas t of the eugeosync l i ne and upwarping occu rred to the north 
west i n  the areas of the Ti l lamook and Wi l lapa H i l l s volcan i c  centers . Vo l can i c  roc ks accumu l ated al ong 
th e landward marg i n  of the sea i n  the reg ion now occupi ed by th e Western Cascades (p late 7) . I n  add i tion , 
Gob le  Vo l cani cs i ssued forth i n to the lower Co l umbia Ri ver downwarp ,  wh i l e f lows of the same age were 
extruded in the vi c i n i ty of Heceta H ead on the coast and a long th e eastern edge of the Da l las quadrang le 
in  the Wi l l amette Val l ey (Bal dwi n ,  1 964b) . F l ows and pyroc l ast ics of  Gob le  were i n terbedded w i th sedi 
men ts of the Cow l i tz Formation , cons ist ing of mar i ne brac ki sh water and conti nenta l  debr i s  wh ich co l l ec ted 
i n  the lower Co l u mbi a Ri ver downwarp . 

Conti nued e l evation of the K l amath Mountains and borderi ng Tyee deposi ts i n  late Eocene t ime re
su l ted in further wi thdrawal of the sea, and much of the Tyee was eroded and redeposi ted northward as the 
Spencer Formation . I n  northwestern Oregon the upper Eocene Nestucca Formation , composed of sandstone 
i nterbedded wi th s i l tstone,  was derived from Tyee sed iments and m idd le- lower Eocene vo lcan ic  roc ks 
(Snav e l y  and Wagner , 1 963; Vokes and others , 1 954) . Th e occurrence of nonmari ne sedi ments i n  roc ks 
of Spencer age equ iva l ent near Comstoc k i n  sou thwestern Oregon estab l i shed the location of the sou theast
ern shore l i ne in upper Eocene time (Vokes , Snavel y ,  and Meyers , 1 95 1 ) .  General l y ,  a reg ional uncon 
form i ty exists betw een upper Eocene and midd l e Eocene formations i n  th e Tert iary eugeosy nc l i ne , but there 
are locations wh ere the u nconform i ty appears s l i gh t .  Large gabbroic and a l ka l i c masses and si l l s i n truded 
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the sed imentary roc k of the central and northern Coast Range i n  l a te Eocene and m idd l e  Miocene orogenies 
(Snave l y  and Wagner , 1 964; Ba ldw i n ,  1 964b) . Some eros ion of l ate Eocene roc ks i n  northwestern Ore
gon and southwestern Washi ngton took p l ace before deposi t ion of O l i gocene mater ia l  (Snave l y  and Wagner, 
1 964; Henr i ksen ,  1 956) . Mi l d  regional  up l i f t  con ti nued in the sou thern part of the eugeosync l i ne,  caus
ing the sea to w i thdraw northward and westw ard . 

O l i gocene Epoch: Gradua l subsi dence of deformed and eroded Eocene strata accompanied O l i go
cene deposi tion in the Wi l l apa Hi l l s of southwest Washi ngton (Henri c ksen ,  1 956) . In the Astor i a-Neha l em 
basi n ,  fi ne-gra i ned c l asti c sediments of the Keasey Formation accumu l ated . Deposi tion probab ly  occu rred 
i n  rel ati ve ly  deep mari ne waters in ear l y  O l i gocene t ime as contrasted to sha l l ow -water condi tions later 
i n  the epoch . At the c l ose of Keasey t ime northwestern Oregon was e l evated above sea leve l , bu t the 
l and surface probab ly  did not stand very h igh . The l and subsi ded again i n  l ater O l i gocene ti me (Warren 
and Norbi srath , 1 946 ) .  

The sea ex tended i n to the Wi l l amette geosync l i ne as far south as the present si te of Cottage Grove 
i n  m idd le  O l i gocene t ime (fi gure 4) ,  then w i thdrew northward to approx imate l y  the present  si te of Sal em 
by la te O l i gocene ( Pac kard , 1 935) . I ncreased vo l canism in the area that i s  now the Western Cascades 
caused pyroc last ic and andesi t ic  debr i s  to pour i nto the recedi ng mar i ne basi n . Ash and tu ff i ssued forth 
i n  tremendous quan titi es ,  be i ng depos i ted as conti nenta l  and mar i ne tuffaceous sed imen t .  

Accumu l ati ons o f  tuffaceous mar i ne sedi ments i n  northwestern Oregon are represen ted by : 1 800 
feet of uppermost Eocene- lower O l i gocene Keasey Formation (Warren and others , 1 945); 850 feet of m id
d l e  O l i gocene P i t tsburg B luff Formation (Warren and  others , 1 945); 5000 fee t of m idd le  O l igocene Eugene 
Formation (Schenc k ,  1 927); and 1 500 feet of upper O l i gocene Scappoose Formation (Warren and Norb is
rath , 1 946) . 

Lowry ( 1 947) trac ed the shore l i ne of the O l i gocene sea a l ong the eas tern edge of the Wi l l amette 
Va l l ey on th e basi s of loca l i t ies where l eaf-bear ing beds i n terfi nger wi th mar i ne sedi ments . Vokes , Snave
l y ,  and Meyers ( 1 95 1 ) mapped the sou thward extent of  the O l i gocene Eugene Formation in the v i c i n i ty of 
Cottage Grove in a loca l i ty where mari ne and terrestr i a l  rocks over l ap .  

Further evidence marki ng the extent of th e O l i gocene sea was the discovery of ha l i te crysta l s  re
p laced by quartz in fossi I wood from the Sweet Home area of the Western Cascades (Stap l es ,  1 950) . Ma
r ine sed i ments 20 m i l es northeast of Sa lem were desc r i bed as l a te O l i gocene-ear l y  Miocene age (Du rham,  
Harper , and Wi lder ,  1 942, p .  1 20) . Tuffaceous mar i ne sed iments and terrestr i a l  coa l -bearing beds of the 
Pittsburg B l u ff and Scappoose Formations were deposi ted i n  the Astor i a  and Neha lem bas ins  duri ng l a te O l i 
gocene ti me . Scappoose conti nued to be depos i ted i n  ear l y  Miocene t ime . 

Port ions of the Coast Range i n  Oregon were above sea l evel  duri ng th e  O l i gocene Epoch . Erosion 
of lower O l i gocene mari ne sed iments from the crest of the Coast Range makes i t  di fficu l t  to project the 
area that the sea covered at that t ime w i th any certa i nty . Erosion , wh ich began i n  the O l igocene,  con
tinued through  mi dd l e  Miocene in the south -central Coast Range (Ba l dw i n ,  1 964b) . 

Miocene Epoch : Reg i onal e l evation of western Oregon and Washi ngton occurred at th e beg i nn i ng 
of Mi ocene t ime ,  and the sea retreated from the conti nent except for a few coastal embayments . The re
g ion was e l evated long enough for consi derab le  eros ion to occur before deposi tion again took p lace (Warren 
and Norbi srath , 1 946 ) .  

The l ower Col umbia  River area was downwarped agai n  dur i ng mi dd l e  Miocene t ime ,  c aus ing th e 
l ast encroach ment of the sea upon the conti nent (fi gure 4) . Midd l e  Miocene mari ne sed iments are found 
at the west end of the Co lumbia-Wi l l ame tte seaway (We l l s  and Peck ,  1 96 1 ) ,  and in the sma l l coastal em
bayments at T i l l amook and Newport . In m idd l e  and l a te Miocene time f loods of basa l ti c  l ava poured from 
fissure vents i n  northwestern and north-central Oregon . Th i s  eruptive cyc l e  conti nued through ear l y  P l io
cene (Snave l y ,  Wagner, and Macleod , 1 96 9) .  Some f lows  were extruded from vents i n  the Astori a  and 
Ti l l amook areas at the same time (Warren and others , 1 945) . Sheets of l ava poured sou thward i n to the 
Wi l l amette Val ley and westward down the Co l umbi a Ri ver va l l ey .  The l avas th i n  westward and over lap 
formations rang i ng i n  age from Gob le  to Astor i a  (Warren and others , 1 945) . Near Astoria they are no 
l onger we l l -defi ned f lows bu t are a l tered and brecc ia ted as a resu l t  of extrusion beneath the sea . Mar i ne 
beds over ly i ng  f l ows j ust eas t of Astori a  testi fy to mi nor f l uc tuations of the sea near the c l ose of the Mi ocene 
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(Lowry and Bal dw i n ,  1 952) . Mi neral assemblage of near -shore mar ine and lagoonal depos i ts of late Mio
cene age in the Astor ia area indicate that th e Co l umbia Ri ver f lowed near i ts present course in late Mi o
cene ti me and was contr ibu t i ng sed iments to the mari ne embaymen t (Dodds , 1 963) . Mi dd le Miocene lavas 
are at l east 1 000 feet th i c k  i n  th e Neha l em Va l l ey of no rthwestern Oregon 0Narren and Norbi srath , 1 946) 
and 2500 feet th i c k  i n  th e Col umbia Ri ver Gorge 35 mi l es east of Port land (Wi l l iams , 1 91 6) .  The or ig i nal  
extent  of the Co lu mbia  R i ver lava has been l i tt l e  changed by eros ion in the Cascade Moun tai ns so that i ts 
presen t  d i s tr i bu tion i ndi cates di stance from source vents . North of l at i tude 45° the Co l umbia Ri ver lava 
probab l y  extends beneath some of the younger un i ts i n  th e Cascades and is con ti nuous w i th f lows of the 
same age i n  eas tern O regon ( Peck and others , 1 964) . The Miocene lavas reached th e sou thern por tion of 
the Wi l lamette Va l l ey dur ing  the magmatic  ou tpouri ng (We l l s  and Pec k,  1 961 ) .  

Midd l e  to l ate Miocene time was a per iod of up l i ft again i n  northwestern Oregon and western Wash
i ngton (Snavely ,  Wagner ,  and Mac Leod , 1 969) . Compressi ve forces formed northwest-trendi ng fo lds i n  
the eugeosync l i ne from th e O l ympic Mou ntai ns south to the Co l umbia R iver downwarp and northeaster l y  
and norther ly  trendi ng warps i n  the Oregon Coast Range (Weaver , 1 945; Snavely and Vokes , 1 949) . 
Erosion removed sediments from the crests of fo lds i n  the Coast Range and cut  deep ly  i n to the under l yi ng 
lavas (Weaver,  1 945) . 

Northeast-trendi ng struc tures of the Western Cascades probab ly developed i n termi tten t ly  between 
late Eocene and late Miocene ti me ( Pec k and others , 1 964) . Andesi te was extruded al ternate ly  wi th erup
tive mater ia l  from strato-vol canoes in th e Cascades . Th e eruptive debr i s  was carried i n  part by w ind and 
water to the ad jacent low l ands , someti mes as mudflows . Smal l l akes often fo rmed when damming gave rise 
to a short lacustri ne record (Snave l y  and Wagner,  1 963) . 

P l i ocene Epoch :  There i s  very l i tt l e  mar ine P l i oc ene record i n  nor thwestern Orego n ,  i nd icating 
that duri ng th i s  geo logic i nterval the region was above sea level  and undergoi ng erosion (Warren and Nor 
bi srath , 1 946; Lowry and Baldw i n ,  1 952) . By P l iocene ti me the sea had w i thdrawn to approximate l y  i ts 
presen t locati on , except for a shal low embayment  in the Coos Bay area of sou thwestern Oregon .  

Conti nental  grave ls  o f  the Troutda le Formation o f  P l iocene age were deposi ted i n  the l ower Co lum
b ia  Va l l ey from the gorge westward to the present si te of Rai n i er . An esti mated 400 feet to 1 000 feet of 
these Troutda le sed i ments were deposi ted i n  the Port land area (Tr i mbl e ,  1 963) . Con temporaneous grave l s ,  
si l ts ,  and muds tones accumu lated along the l ower reaches o f  th e Sandy , C lac kamas , and Mo l a l l a  R i vers 
and i n  the northern Wi l l ame tte Val ley . Farth er south , borderi ng the east s ide of th e Wi l l ame tte Va l l ey 
i n  the Salem and S tayton areas, P l i ocene deposi ts consist of deep l y  weathered tuff and vo l can ic l ast ic roc ks 
wh i ch were deri ved from th e North San ti am Ri ver drai nage ( Lowry and Ba ldw i n ,  1 952) . 

Andes i t i c  and basal t ic  f l ows were extruded i n  the H i gh Cascades duri ng late P l iocene ti me . Roc ks 
of  the Western Cascades are o lder ,  consi sti ng  of Miocene and O l i gocene vol can ics (We l l s  and Pec k,  1 96 1 ) .  
Vo l canism i n  the H i gh Cascades i n  late P l i ocene was re l ated to crustal disturbances wh i ch fo l ded the Coast 
Range i n to a broad , north er l y  trendi ng an ti c l i nori um (Souza, 1 927) wh i l e  the area to th e east was dow n 
warped a long a paral l e l  axis  (Weaver , 1 945; Hoover , 1 95 1 ) .  

Late Pl i ocene deformation i n  western Oregon may h ave been re lated to up l i ft a l ong the East Pac i 
fie R i se . Miocene-P l iocene bathyal si l tstones c rop out o n  th e banks a l ong  th e cen tral Oregon con t inen ta l 
she l f  (Ma loney, 1 965) . Ben th i c  forami ni fera i n  these sedi ments suggest that the she l f  was up l i f ted as much 
as 1 km by th e end of Pl e i stocene t ime (Byrne ,  Fow ler ,  and Maloney , 1 966) . 

Quaternary 

Four  wor ld-w ide stages of g lac iation have been recorded by depos i ts of ti l l  and a lso by mari ne ter 
races cut  du r i ng th e i n terglacial  r ise of sea l eve l . Such wave -cut  terraces can be seen a long th e Oregon 
coast ,  rangi ng i n  e l evation from 225 fee t to more than 1 500 feet . Al l uviated estuar i es g ive testi mony to 
ti mes of submergence (Ba ldw i n ,  1 964c; Snave ly  and Vokes , 1 949) . Changes in sea level  du r i ng th e P l eis
tocene caused al ternate downcu tting and deposi t ion by the Co l u mbia Ri ver and i ts tri bu tar ies ,  formi ng al 
luv ia l  terraces at d i fferent l eve l s .  Maxi mum sea- level change due to mel ti ng of conti nen tal  g lac i ers i s  
esti mated to have been between 420 and 460 feet (Russe l l ,  1 957; Byrne , 1 964) . 

Regional up l i ft i n  late P le i stocene ti me a l so con tri buted to the formation of terraces . Up l i f t at 
the c lose of P le i stocene t ime is esti mated to have been more than 2700 fee t i n  th e H igh Cascades . Cor
responding up l i ft i n  the Coast Range appears to have been 1 1 00 feet (Lowry and Baldw i n ,  1 952) . 
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S t r u c t u r a l  D e v e l o p m e n t  

The structure of the pre-Tertiary rock in western Oregon is not known outside of the Klamath Moun
tains, because rock older than Tertiary is not exposed west of the Cascade Mountains in Oregon except in 
the Klamaths. The dominant northeast structural trends in the Klamath Mountains upland developed dur
ing the Late Jurassic Nevadan orogeny. Late Cretaceous and early Eocene eugeosynclinal deposits were 
compressed into northeast-trending folds in the northern Klamath Mountains at the close of the middle
lower Eocene (Baldwin, 1965). 

In northwestern Oregon a major stratigraphic break is recorded between middle and late Eocene 
rocks (Baldwin, 1964b; Snavely and Wagner, 1964). Most of the geologic studies made thus far indicate 
that no other major unconformities developed within the western marine basin until middle to late Miocene; 
however, McWilliams ( 1968) suggests five significant unconformities in the Tertiary rocks of western Ore
gon. 

After the end of middle Miocene time, compressive forces caused folding of marine rock in west
ern Oregon and Washington. Large northwest-striking folds formed in Washington north of the Columbia 
River downwarp. South of the downwarp, in Oregon, the trends were mainly north to northeast (Weaver, 
1945). Smaller secondary folds developed on the flanks of the larger warps, and normal and high-angle 
thrust fau I ti ng accompanied formation of these secondary flexures (Snavely and Vokes, 1949; Snavely and 

Wagner, 1964). Compressive forces lessened toward the Western Cascades, as shown by the shallow, broad 
northeast-trending folds. Minor normal faulting and diorite intrusions occurred in the Western Cascades 
during the Miocene diastrophism (Thayer, 1936). 

Diastrophism in late Pliocene to early Pleistocene time resulted in uplift along the entire western 
margin of the North American continent (Weaver, 1945). The present main topographic and structural 
features of western Oregon were determined in this upheaval. They include: the north-to-south align
ment of the Coast Range, the similar trend of the Cascade Mountains to the east, and the intervening Wil
lamette lowland. The Coast Range formed as a northward-plunging anticlinorium (Snavely and Wagner, 
1964). During this period of diastrophism, north-trending warps were superimposed on the older structures, 
in some instances partially obscuring them (Weaver, 1945; Hoover, 1951). 

Major faults in northwestern Oregon strike northeast, northwest, and east (Wells and Peck, 1961). 
Principal faults mapped thus far in this region are high-angle normal and reverse. Displacements range 
from a few tens of feet to several thousand feet (Snavely and Wagner, 1964). Faulting is believed to have 
played a small role in structural development of the lower Columbia River downwarp. Landsliding and 
slumping in northwest Oregon give anomalous attitudes and complicate structural interpretation (Henriksen, 
1956; Deacon, 1953; Dodds, 1 963) . 

Northeast-striking faults include the Corvallis shear zone, Kings Valley normal fault (Vokes and 
others, 1951; Baldwin, 1956), and several large faults just south of the Tillamook Highland (Wells and 

Peck, 1961). 
Large northwesterly striking faults have been mapped along the west front of the Chehalem Moun

tains in T. 2 S., R. 3W., and along Gales Creek in T. 2 N., R. 4W., and in T. 3 N., R. 5W. These 
two faults probably join to form a break approximately 30 miles long (Wells and Peck, 1961). West-to
northwest faulting commonly exhibits strike-slip movement (Snavely and Wagner, 1964). Schlicker and 
others ( 1964) believe a northwest-trending fault of considerable magnitude forms the steep east face of the 

Tualatin Mountains (Portland Hi lis) and that it may extend from Scappoose Creek, which is 15 miles north
west of Portland, to the Clackamas River channel some 40 miles to the southeast. Seismic studies of the 
1962 Portland earthquake (Dehlinger and others, 1963) substantiate the existence of a fault along the east 
front of the Tualatin Mountains and suggest an easterly dip. 

Several transverse fractures cut the general northerly structural terrane of the Coast Range in Ore
gon. Large east-striking faults have been mapped in the Yamhill Valley 15 miles west of Salem and gen
erally have the same trend as the downwarped valley (Baldwin and others, 1955; Baldwin and Roberts, 
1952). Movement along the Yamhill fault is thought to have been at least 1000 feet, with the north side 
down. A similar fault 4 miles to the south is believed to have an equally large displacement. Intrusions 
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of gabbro and diorite sil l s  appear to have been emplaced at th e time of fau l ting (Ba ldwin , 1 964a) . A 
large east-stri king fau l t  is postu lated by Snave l y  and Wagner ( 1 964) between Corva l l is and the coas t ,  w here 
both ends have been mapped . In the intervening area, where the exposures are poor , fo l d  axes have been 
offset on either s ide of th e proj ected fau l t  trac e .  

Large norther ly  trending frac tures have been i ndicated in recent studies . The steepness and I i near 
trend of the gravity gradient bordering th e western edge of the Wil l amette Val ley suggest the occurrence 
of major fau l ting associated with th e Coast Rrmge up l ift, w i th the region to th e east downthrown (Bromery 
and Snave l y ,  1 964) . A large nor th -trending frac ture system may be i ndicated by the l inearity of the con
tac t between roc k of the Western Cascades and that of the you nger High Cascades and th e north -sou th 
a l ignment of vo l canic vents of the High Cascades (Wi l l iams , 1 942) . However , mapping th us far has not 
"substan tiated fau l ting on this scal e ( Pec k and others , 1 964) . 

S t r a t i g r a p h y o f  S u b s u r f a c e  S e c t i o n s  

Subsurface i nformation for the lower Co l umbia-Wil l amette region is arranged according to th e fo l 
lowing five areas: Astor ia  basin , Neha lem basin , Tualatin basin , centra l Wi l l amette Val ley ,  and sou th 
ern Wi l lamette Va l l ey .  Each area is i l l ustrated by one or more subsurface sec tions (pl ates I th rough VI i n  
poc ke t) , and locati ons o f  the sec tions are show n o n  the map i n  the pocket ( p l ate VII ) .  Deep-we l l cor
re lations and general stratigraphy for the five areas are d iscussed in the fo l l owing paragraphs . 

Genera I stratig raphy 

ASTO RIA BASIN AREA 
( PI ate I ) 

The Til l amook Vo l canics (in part Crescent Formation; Un i t B vo lcanics [?] , Wo l fe and Mc Kee , 
1 968) are represen ted by an estimated 1 0 , 000 to 20, 000 feet  of basa l ti c  lavas and tu ffs in nor thwestern 
Oregon and sou thwestern Washing ton . Ti l l amook Vo lcanics have not been mapped in detai l i n  northwest
ern Oregon and may inc l ude f l ows of late Eocene age (Snave ly and Wagner , 1 964) . Thus f lows and re 
l ated pyroc l astics of l ower to midd le  Eocene age are herein referred to as Sil etz River Volcan i cs or Crescent 
Formation , its equiva l en t  in sou thwestern Wash i ngton (Rau , 1 966) . The predomi nan t rock  type is a dark,  
greenish -gray , aphanitic -to-porphyritic basal t wh ich is common ly  amygdal oidal . Both pil low structure 
and co l u mnar j o i n ting are common . The series inc l udes a consi derab l e  amount  of f l ow breccia and zeo lite
cemen ted extru s ive brecc ia; these are frequent ly  cut by ca l c i te and zeo lite vein lets (Snave ly  and Wag ner , 
1 964) . 

The lavas in terfinger with tuffaceous marine c laystone and sha l es wh ich have been iden tified as 
midd l e-ear l y  Eocene age by scattered , poor l y  preserved foss i l s . Apparent l y sedimen ts accumu lated in the 
Astoria trough under shal low-water conditions during ear ly Eocene time , and the trough deepened in later 
Tertiary time (H enri ksen , 1 956) . A general ized stratigraphic co l umn is shown i n  figure 6 .  

U nits A and B mapped by Wol fe and Mc Kee ( 1 968) in the Grays Ri ver area of Washington are cor
relatives of the Cow l itz Formation . The Cow l itz of northwestern Oregon contains abou t 1 20 spec ies of 
megafossi I s  (Warren and others , 1 945) . 

The Cow litz Format ion is composed of green i sh -gray tuffaceous sha l e ,  gray massive g l aucon i tic 
sandstone , gray sandy sha l e ,  and micaceous sandstone w i th a l esser amount of tuff . Cow litz beds may be 
as much as 2000 feet thic k i n  th e Astoria area (pl ate 1). 

Late Eocene vol canics ,  predominan t l y  basa l tic f lows and f low breccias , are i n terbedded wi th tuf
faceous mar i ne and con tinenta l  sed i ments of Cow l itz age in the l ower Co l u mbia River val l ey .  

Upper Eocene-lower O l igocene Keasey sediments appear to conformab ly  over lie the Cow litz (War
ren and others, 1 945) and i n terbedded vo l can i cs . Total th i c kness of th e Keasey is estimated to be 1 800 
fee t in the Astoria area from the log of Standard "Hoag l and 1 . " Studies by H enriksen ( 1 956) in the Wil l a
pa H i l l s j ust nor th of the Astor ia-N ehal em downwarp suggest that O l igocene sed i ments were deposi ted i n  
re lative ly  deep water , we l l off shore . I n  th e western ha l f  o f  C latsop and T i l lamook Counti es ,  dark Keasey 
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Pl iocene-Pl e istocene . Terrace depos i ts cons i sti ng of basa l t i c  grave l s  
and sandstone w i th consi derab le  carbonaceous mater ia l . 

Co l umbia Ri ver Basal t .  Basa l t  f lows,  agg lomerates , and som e  pi l l ow 
basal t .  Terrestria l  fl ows , often vesicu lar . 

Astor ia Formation . Fel dspath i c ,  mi caceous sandstone and si l tstone and 
i n terca lated submari ne f lows . Dark gray i ndurated si l tstone ,  tuffa
ceous sha ly sandstone . Some beds of coarse mi caceous , quartzose 
sandstone and i ndurated g lauconi tic  si l tstone . 

Scappoose , B lake ley ,  and Pi ttsburg B l uff Formati ons . Li ght  gray , f ine
to medi um-grai ned sandstone ,  some tuff layers , abundant woody 
mater ia l . 
Keasey Formation. Dark gray , massive si I tstone ,  weathers to tan unc 
tuous c lay , layers of cal careous concreti ons , occasional ash beds . 

Gob le  Vo l cani cs . Porphyr i t i c  o l i v i ne basa l t  wi th fi l l i ngs of zeo l i te 
and cal c i te .  Some i n terbedded sed iments and pyroc last ics . 

Cow l i tz Formati on . Greeni sh gray , tuffaceous sha l e ,  gray massi ve 
g lauconi t ic  sandstone , gray sandy sha l e  and m icaceous sandstone . 
Some tuff beds . I n tercal ated basa l ti c  fl ows and f low brecc i a .  

Crescent Formation (i n part T i l l amook Vo lcan ics ,  S i l etz Ri ver Vo l canics .) 
Dark greenish gray , aphani t i c  to porphyr i ti c  basa l t,  common l y  amygda
loidal . Pi l l ow structure and co l umnar jo i nti ng common . Series i nc l udes 
f low brecc ias w h i ch are cemented w i th zeo l i te and cal c i te ,  and i nter
bedded mari ne s i l ts tone . 

Fi gure 6 .  Genera l i zed geo l og ic  co l umn for the Astoria basi n .  
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sha l es (cl aystones) are not readi l y  d i s ti ngui shab le  from Cow l i tz sedi ments . Approxi mate ly  1 00 speci es of 
mo l l usks and other megafoss i l s  have been found i n  the Keasey beds . The Keasey sha l e  i s  d isconformab ly  
over l a i n  by  the Pi ttsbu rg B l uff Formation i n  nor thwestern Oregon (Warren and  Norbi srath, 1 946) , but  the 
Keasey and Pi t tsburg B l u ff Formations have not been d i fferent ia ted as yet  i n  the Astori a  area . 

The Pi ttsburg B l u ff Formation is l i tho logica l ly s im i l ar to the over ly i ng Scappoose except that i t  is 
l ess tuffaceous .  At  l eas t 70 speci es of mol l usks have been descri bed from the Pi ttsburg B l uff sed i ments . 
The formation i s  represented by approxi mate l y  850 fee t  of near-shore bracki sh and mar ine beds (Warren 
and others , 1 945) . The Pi ttsburg B l u ff i s  di sconformab ly  over l a i n  by the Scappoose Format ion in the Ne
hal em basi n .  

The Scappoose Forma tion of la te O l igocene to ear ly Miocene age i s  made up of l i ght gray , poor l y  
bedded , f ine-to-medi um-gra i ned mi caceous sandstone whi ch con tai ns a great dea l o f  woody materi a l . 
Tuffaceous sha l y  sandstone and l ayers of tuffs are i n terbedded i n  sandstone . The Scappoose Formation i s  
esti mated to be  1 500 fee t thick i n  the Ti l l amook area . Mapping done by  Wo l fe and McKee ( 1 968) i n  the 
Grays River l oca l i ty of southwestern Washi ngton i mp l i es that the L i nco l n  Creek Formation i nc l udes l ate 
Keasey , Pittsburg B l uff, and ear ly Scappoose Formations of nor thw estern Oregon (Snavely , Brown,  Rob
erts ,  and Rau ,  1 958) . 

Miocene Astor i a  sediments unconformab l y (?) over l i e o l der rocks i n  the northern Coast Range 
(Warren and others, 1 945) . H owe ( 1 926) d i vi ded the Astoria beds near the mou th of the Col u mbia Ri ver 
i nto a l ower sandstone, midd l e  sha l e ,  and upper sandstone . The upper sandstone member is i n terbedded 
w i th breccia be l ieved to be late Miocene age . Dodds ( 1 963) descr i bes the Astori a  Formation in the 
Svensen area as predomi nant ly  gray mar ine si I tstone w i th I ayers of carbonaceous sandstone . G l auconi te 
pe l l ets are common ly  found i n  the s i l tstone a long the K l askan i ne River in Ts . 6 and 7 N . ,  R .  8 W .  Dodds 
be l i eves that the contact between the si l tstone and the over l y i ng fe l dspathic, mi caceous sandstone in the 
Svensen area is no t conformab l e  and he descri bes the upper uni t separate ly  as the post-Astor ia  sandstone . 
Howe ' s  m i dd l e  and lower members �of the Astori a  Formation appear to be m i ssi ng 1 6  mi l es east of Astor ia  
near C l i fton (Lowry and  Bal dwi n ,  1 952) . 

I n  the T i l l amook area the Astoria  Forma ti on i s  mai n l y  a fi ne-grai ned , tuffaceous ,  sha l y  sandstone 
wi th some l ayers of coarse , mi caceous ,  quartzose sandstone (Warren and others ,  1 945) . Thickness of the 
Astori a Formation near Astor i a  is at l east 3500 feet (see p l ate 1). I n trusive d i kes and si l l s  of basa l t occur 
i n  the Astor ia  and Svensen areas . Dodds ( 1 963) found that porphyri t ic basa l ts were probab ly  i n  part feed
ers to some Co l u mbia  River f l ow s .  Mi ocene Co l umbi a River Basa l t  may be conformab le upon As tori a beds 
in the vicin i ty of Astor ia ,  but farther east the l avas rest unconformab ly  on an o l d  su rface of moderate re
I i ef (Warren and others , 1 945) . 

Co l u mbi a River l avas occur as a seri es of basa l t  f lows,  basa l tic pi l l ow l avas , and f low breccias in  
the Svensen quadrang le  east of  Astor ia . The p i l l ows are often surrounded by g l assy f low -brecci a which i s  
sta i ned red b y  i ron ox ide .  A thick series o f  mari ne f low breccias over l i es the pi l l ow l avas . Thick l ayers 
of terrestr i a l  f lows whi ch are vesicu l ar near the tops are a l so found in the Svensen area 6 m i l es east of 
Astori a .  Thi ckness of the Mi ocene l avas ranges from tens of feet to as much as 1 000 fee t .  

Mass ive fri ab le  sandstone ,  bedded carbonaceous sandstone , and  sandy sha l e  are exposed 20  mi l es 
east of Astor ia a t  the town of C l i fton and appear to conformab ly  over l i e  the Col umbi a River Basa l t .  The 
sandstone i s ,  i n  turn,  unconformab l y  over l a i n  by hor izontal  P l iocene-P l eistocene beds , ind icati ng  that 
the C l i fton beds are corre lat ive w i th the upper port ion of the Astori a  Formation (Lowry and Ba ldw i n ,  1 952) . 
Dodds ( 1 963) d id  not fi nd Miocene sed i ments above the Co l umbia River Basa l t in the Svensen area west of 
C l i fton , suggesti ng that the Svensen area was topographi ca l l y  hi gher i n  l ate Miocene t i me than the C l i f
ton area . 

Hori zon tal l y  bedded Pl i ocene-P le i stocene depos i ts over l i e  the Col umbia  River Basa l t  wi th s l i ght 
u nconformi ty in the Svensen quadrang l e  (Dodds , 1 963) . P l i ocene strata in the l ower Co l u mb i a  River va l 
l ey ,  w hi ch tentative ly  corre l ate w i th the Trou tda l e  Formation near Por t l and ,  are represented by terrestr ia l  
massive crossbedded sandstone and  sha l e .  These rocks conta in  a considerab l e  amount of  carbonaceous ma
ter i a l  ( Lowry and Ba l dw i n ,  1 952) . The terrace deposi ts near Svensen conta in  basa l tic  gravel and fe l d
spathic sandstone . Maxi mum thickness of the P l i ocene i s  esti mated to  be  a few hundred feet (Warren and 
others , 1 945) . Quaternary a l l uv ium deposi ts are from 300 to 600 feet  thick in the l ower Co lumb i a River 
val l ey (Lowry and Ba l dw i n ,  1 952) . 
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Corre l ation of deep w e l l s  

Mi dd l e  Miocene roc ks are exposed a t  the surface where one deep dri l l i ng has revealed th at marine 
sed iments are probably more than 1 0 , 000 feet th i c k  in the sync l i nal areas . The Richf ie l d  "Weyerh aeuser 1 "  
dri l l ed on th e north s ide of the ri ver near Meg ler ,  Wash . ,  i n  1 955 i s  be l i eved to have encou ntered approx
i mate ly  4000 feet of Miocene, 2750 feet of O l i gocene, and 2350 feet of upper Eoc ene roc k .  Th e ho l e 
was apparen t ly  l ocated i n  th e center of a northwest-trending downwarp . Un ion Oi l Co . ' s " Mc Gowan 1 , "  
l ocated approximate ly  7 mi l es west of th e Ri chfi e l d  "Weyerhaeuser 1 , "  was dri l i ed on a northwest-trendi ng 
vo l can i c  h i gh  w i th mi dd l e  to upper Eocene vo l canics exposed at the surface (Hun tt ing and others, 1 96 1 ) .  
The Union ho le  was dr i l l ed enti re l y  i n  vo lcan ic  rock (tota l depth , 4385 feet) . The Standard "Hoag l and 
1 , "  wh ich was dri l i ed in Oregon 1 4  mi les southwest of the Ri chfi e l d  "Weyerhaeuser 1 , "  tested the same 
northwest-trendi ng h igh  tha t  was dri l l ed by Un ion ,  but at th i s  locati on sedi ments equ iva lent i n  age to the 
Keasey Formation are exposed at th e surface (We l l s  and Pec k, 1 96 1 ) .  Upper Eocene rock i s  marine sedi 
mentary i n  th e Standard "Hoag l and 1 , "  but 1 5  mi l es to the east in th e Rich fi e l d  "Weyerhaeuser 1 "  roc k of 
the same age i s  i n terbedded w i th vol can i cs and i n truded by Miocene si l l s (Rich fi e l d  Oi l Corp . ,  1 955; 
Wo l fe and Mc Kee, 1 968) . On ly mi nor amounts of sandstone were found i n  the R ichf i e l d  h o l e  and i t  was 
of low permeabi I i ty . Sedi ments encountered were predomi nant ly si I tstones and mudstones . Shows of oi I 
and gas were reported i n  the lower Co l umbi a " Brown 1 "  at As tori a (see tab l e  1 ) ,  bu t i ncomp l ete we l l rec
ords prevent any eva l uati on of the sandstones conta i n i ng hydrocarbons . The sed imentary rock dr i l l ed i n  
S tandard ' s  test was a l so f i ne grai ned and l ac ked th e sec ti ons o f  permeab le  sands wh ich  are necessary for 
stor i ng oi l and gas . 

Genera l stratigraph y 

N EH ALEM BAS I N AREA 
(Pl ate I I ) 

Ana l ysi s of gravi ty data and deep-wel l records i n  th e Astor ia-Neha lem basins suggests that the re l 
ative ly  dense , l ower- to midd l e-Eocene vo l canics may be under l a i n  by l ess dense Cretaceous (? ) roc ks 
(Bromery and Snave ly ,  1 964) . 

Th ickness of th e Eocene Ti l l amook Vo l cani cs i n  northwestern Oregon i s  c a l c u l ated from aeromag 
netic and gravity stud ies to be as much as 20, 000 fee t (Bromery and Snave l y ,  1 964) . Sou thwestw ard a l ong 
the Wi l son Ri ver H i ghway (Oregon State H i ghway 6) poor ly  preserved fossi l s  of Eocene age have been 
fou nd in tuffaceous sediments i n ter bedded w i th the Ti l l amook Vo lcan i cs (Warren and others , 1 945) . Cow
l i tz sediments over l i e  Crescent(? ) Vo l canics ( lower T i l l amook Vo l cani cs and S i l e tz Ri ver Vo l canics eq ui 
va l ent) unconformab l y  i n  the Neha lem basi n (Warren and others, 1 945) (fi gure 7) . Mari ne sed i ments of 
Cow l i tz age are in terbedded wi th basa l tic  l avas and pyroc l asti cs named the Gob le  Vo lc an i cs . These vo l 
canics measure more than 5000 feet i n  th ickness i n  the Kel so-Longview area o f  southwestern Washi ngton . 
F l ows are common l y  vesi c u l ar and the vesi c l es fi l l ed w i th ca l c i te and zeo l i te .  Midd l e- l ate Eocene ba
sa l ts are typ i ca l l y  porphyri ti c w i th e longate p l agioc l ase ph enocrysts . Compos i t ion of the basa l t  ranges 
from andes i t ic  to o l iv i ne basa l t  (H enri kse n,  1 956) . The Gob le  may be i n  part equ i va lent  to Keasey age 
sed i ments (W i l ki nson and oth ers , 1 946 ) .  

The Cow l i tz Formation (age equ iva l ent of Gob le )  consi sts of basal t ic bou l der cong lomera te; dark, 
loca l l y  g l auconi ti c  sh a l e; basa l tic  sandstone; mi caceous,  quartzose sandstone; tuffaceous c l aystone; 
and si l tstone (Warren and others, 1 945) . Approxi mate ly  5600 feet of Cow l i tz Forma tion was encou ntered 
i n  the Texaco " C  & W 1 . " Pyroc l asti cs , brec c i a ,  agg lomerate, and l api l l i tuff are i n term ixed wi th low
e r  Cow l i tz sed iments a long the banks o f  the Cheh a l i s  Ri ver i n  Wash i ngton (Henri ksen , 1 956) , and th e vo l 
can i cs i n  the Texc ao we l l s  may be rel ated to th ese ex trusi ves . 

Northeast of the Wi l l apa H i l l s u p l i f t near the town of Ryderwood in sou thwestern Wash ington , 
8000 feet of mar i ne brac kish water and terrestr i a l sedi ments w i th a su bordinate amou nt of vo l can i c  roc k 
have been mapped as Cow l i tz by Henri ksen ( 1 956) . A study of fauna from the Wi l l apa area i ndi cates a 
rel ati ve ly  qui et,  deep-water envi ron ment dur ing l ate Eocene t i me (Moore and Vokes , 1 953) . 
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Troutda le  Formation - Terrace Grave l s . 
Co l umbi a  Ri ver Basal t .  

Scappoose and P i ttsburg B l uff Format ions . Tuffaceous sandstone . 

Keasey Formation . Tu ffaceous sandstone,  cong lomerate , and si I tstone . 
S im i  l or to over l y i ng sedi ments . Gr ies Ranch beds equ iva l ent  to l ower 
Keasey . 

Cow l i tz Formation and Gob l e  Vo l canics . Basa l tic cong l omerate , 
g l auconit ic sha l e ,  basa l t i c  sandstone , m icaceous , quartzose sandstone,  
tuffaceous c l aystone and si l ts tone . Some breccia and pyroc last ics; 
however, vo l canics are predomi nant ly  basa l ts .  

Crescent Formation (i n  part T i l l amook Vo lcanics ,  Si l etz River Vo l canics) . 

F igu re 7 .  Genera l i zed geo log ic  co l umn for the Neha lem basi n. 
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Mass ive tu ffaceous si l tstone of the Keasey Formation of lower O l igocene age over l i es Gob le  Vo l 
canics and Cow l i tz sed iments i n  the Neha lem basi n .  The s i l ts tone i s  1 800 feet thick i n  the v ici n i ty of the 
Su nset Tunne l 1  T .  3 N .  1 R.  5 W. (Warren and others 1 1 945) . Southwest of C la tskani e 1  cong lomerate and 
massive sandstone con tai n ing fossi l s  un l i ke those in the Keasey Formation but apparent l y  s l ight ly ol der than 
the Pi ttsburg B l u ff fauna are s im i l ar to the lower O l i gocene Gries Ranch Formation of southwestern Wash
i ngton (Warren and Norbi srath 1 1 946) . Beddi ng  pi ones i n  the Keasey are marked by layers of ca l careous 
concretions and occasi ona l ash beds . Presence of wood fragments and l eaves and the coarse texture of 
Keasey sedi ments sugges t  that they were near-shore1 brackish and mar ine1  sha l low to moderate l y  deep
water depos i ts (Wi l ki nson  and o thers 1 1 946; Warren and Norbisrath1  1 946) .  

Pi ttsburg B l uff strata di sconformab ly  over l i e  Keasey beds i n  the Neha lem bas i n (Warren and others1  
1 945) . I n  the St .  He l ens area the Pi ttsburg B l u ff and Scappoose Formations were mapped as one u n i t 1  s i nce 
l i tho l ogical l y  the two formations are very s im i l ar 1  as descri bed by Warren and Norbisrath ( 1 946) . Prob
ab l y  most of the O l i gocene sedi ments in the St . He l ens area are Pi ttsburg B l uff age and on ly  a m i nor amount 
are of Scappoose age (Wi l ki nson and others 1 1 946) . O l i gocene sedi ments are composed of massive1 med
i u m - to fi ne -gra i ned tuffaceous sandstone and some gr i tty cong lomerate . Sedi ments are gray bu t weather 
to a buff or ye l l ow i sh-brown co lor . The sandstone conta ins fe l dspar 1 quartz1 vo l canic g l ass1  basic rock 
fragments 1 m ica 1  and hornbl ende . Some of the deposi ts are of the near-shore type1 as i nd icated by the 
abu ndance of wood fragments and carbonaceous mater ia l . Two coa l  beds1 the larger one 6 feet thick1  
occu r at  the sou th end of Deer I s l and (Wi l ki nson and others1  1 946) .  Pi t tsburg B l u ff and Scappoose sed i 
ments are esti mated t o  be 2300 feet thick i n  the N ehal em basi n (Warren and others1 1 945) . 

Miocene Co lumbi a River Basa l t  rests unconformab l y  on strata rangi ng i n  age from upper Eocene 
(Cow l i tz Formation ) to O l i gocene and lower Miocene (Keasey 1 Pi ttsburg B l u ff 1  and Scappoose Formations) . 
Miocene basa l t  rests on Gob l e  Vo lcani cs north and east of the cross section (p la te I I ) .  A cong lomerate of 
Miocene age under l ies the Col u mb ia  River Basa l t  in the C la tskan i e  River va l l ey (see p la te I I ) .  Miocene 
basa l t  covers a l arge area in northwestern Oregon 1 having f lowed i n to a low l and reg ion which had been 
a seaway in l ate O l i gocene t ime . The basa l t  i s  gray where it i s  ves icu l ar and b l ack where mass ive and 
fine grai ned . L i moni te common ly  coa ts fractured surfaces in the basa l t .  The basa l t i s  approx i ma te l y  700 
feet thi ck i n  the S t .  H e l ens area (Wi l ki nson and o thers 1 1 946) .  

Trou tda l e  grave l s  of Pl iocene age ( Lowry and Ba ldw i n 1  1 952) over l i e the Co l umbi a River Basa l t  
w i th s l i ght unconformi ty i n  the lower Co l umbia Ri ver va l l ey . The grave l s  are made up of quar tzi te and 
vo lcanic c lasts .  A consi derable amou nt of s i l t  and sandstone is i n termixed w i th the coarse mater ia l . Trou t
da l e  sed iments w ere derived from Col u mbia River dra i nage . The u pper portion of the beds i s  predominan t l y  
s i l t .  A mass ive vo lcanic brecci a i s  i n terbedded w i th Troutda le  grave l s  near Wood land,  Wash . (Wi l ki nson 
and others , 1 946) .  

P l ei stocene terrace gravel s  and sands mark changes of sea l evel  and record conti nu i ng up l i ft of the 
conti nent duri ng l a te Cenozoic time . The terrace depos i ts i n  the Neha l em area are at an el evation of 300 
feet  above sea l eve l . Thickness of the P le i stocene sedi men ts ranges from approx ima te ly  1 00 fee t near S t .  
He l ens to 500 feet at Por t land (Wi l kinson a n d  o thers , 1 946; Lowry and Ba l dw i n ,  1 952) . 

Correl at ion of deep we l l s 

Texaco, I nc . ,  dri l i ed i ts fi rs t  tes t  ho l e ,  " C l atskani e 1 , "  i n  the Neha l em bas in  toward the center 
of the downwarp . Many c l ayey sandstone beds were dri l l ed i n  the " C l atskan i e  1 "  bu t no good shows of 
oi l or gas were fou nd . The sands appeared to be "wet, " so no tests were ru n .  Texaco 's  second ho l e  in the 
basi n ,  " C l ark & Wi lson 1 , "  was dri l i ed on a northwest-trend i ng an ticl i ne located u pd i p  and sou th from 
the first ho l e .  " C l ark  & Wi I son 1 "  i s  be l i eved to have reached the Crescent(? ) Vo l canics at 8400 fee t .  
Sands i n  the Cow l i tz(? ) w ere tested and fou nd to be fi l l ed w i th sa l t  water . Resu l ts o f  the test ing showed 
that the sands had fai r to good permeabi l i ti es (see tab le  1 ) .  
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Genera l s trati graphy 

TUA LATI N BAS I N  - N O RTH ERN W I  L LAMETTE VALLEY 
(Pl ate I l l ) 

I n  the Tual a ti n  basi n area no rocks o lder th an Scappoose age (B l ake ley equ iva l ent) are exposed . 
Hence , th e character of o lder rocks must be deduced from exposures to the northwest i n  th e Neha lem ba
sin (Warren and oth ers , 1 945) . Rocks l y i ng be low th e Scappoose Formation are descr ibed i n  we l l samp l es 
from Texaco 's "C l ark & Wi l son 1 "  and " C latskanie  1 "  (see tab l e  2) . Scappoose (B l ake l ey )  beds l i e di s
conformab ly on o l der rocks west of  the Tua l at in basi n (Warren and others, 1 952) (fi gure 8) . 

Late O l i gocene to ear ly Eocene strata of the Scappoose Formation are made up predominant ly  of 
tuffaceous sha l e  and sandstone wi th some cong l omerate . Th e strata are about 1 500 feet th ick in the north 
ern Tua l atin bas i n  (Tri mb l e ,  1 963) . Some basa l t  f lows are l oca l l y  i n terca l a ted w i th Scappoose sedi ments . 
Under th e mi croscope th e sandstones were found to be composed of fe l dspar , q uartz, mica ,  and g lass sh ards 
a long wi th carboni zed wood fragments . Sh a l e  and sh a ly  sandstone make up th e bu l k  of th e rocks . A con 
g lomerate cons i sti ng of rounded pebb l es of chert, quartz , and basa l t  occurs w i th i n  th e u ni t .  Eas t of th e 
Tua l at in bas i n ,  Scappoose deposi ts grade i n to water- la id pyroc lastics (see p l ate I l l ) .  

The Co l u mbia River Basa l t  i n  northwestern Oregon i s  a part of th e extensi ve p l a teau -forming f l ows 
of cen tra l Oregon and Wash i ngton wh ich were ex truded from fi ssu res in Mi ocene ti me .  Th e basa l t  is hard 
and resi stant and forms promi nent r idges . I t  l i es u nconformab ly  on upper O l i gocene mar ine sedi ments i n  
wh i ch consi derab l e  re l i ef had been carved . The ser ies o f  f l ows i n  th e lower Co l umbia Ri ver val l ey i s  on 
the average 50 feet th i ck and often exh i bi t  pahoehoe crusts . Th i ckness of the basa l t  un i t  is approxi mate ly  
1 000 feet i n  the Tu al ati n bas in  area and a few m i l es east reaches a th ickness of  2000 feet i n  the Co l umbi a 
River Gorge (Lowry and Ba ldw i n ,  1 952) . Some i n ter -basa l t  l i moni t ic c l ays occu r in th e Tua l at in  basi n 
area . Co l umbi a Ri ver Basa l t  is genera l l y  dark gray to b lack,  f ine grained ,  and common ly  vesicu l ar ,  par 
ticu l ar l y  near th e top of f l ows . Weather i ng is deep and extensive where th e f l ows have been exposed to 
the atmosphere . The basa l t  conta i ns very l i tt le  o l i vi ne and ranges i n  texture from su boph i tic to hya lo
phi tic to  i n tergranu lar or i n terserta l . Augi te composes 30 to  40 percent of  th e groundmass (T r imb l e ,  1 963) . 

P l i ocene grave l s  and si l ts u nconformab l y  rest on the Co lumbi a River Basa l t  i n  the Tual ati n basin . 
Rocks of th i s  age in the Port l and area are named th e Tro •Jtda le  Formation and i nc l ude the Por t land H i l l s 
S i l t  and l ower quartzi te-bear ing grave ls  ( Lowry and Ba ldw i n ,  1 952) . Vo lcanic brecci a and basa l ti c  l ava 
(Bor ing Lava) are i n terca l ated w i th th e Trou tda l e  sedi ments . Troutda le  deposi ts i n  the Port land area reach 
a th ickness of 600 fee t .  I n  the Por t l and area a moderate l y  i ndurated mudstone ca l l ed th e Sandy Ri ver Mu d
stone occurs between the Troutdal e and the Co l umbi a Ri ver lava . Fossi l s  and l eaves in the mudstone date 
i t  as ear l y  P l iocene (Tri mbl e ,  1 963) . Maximum th ickness of the uni t  is 725 feet . 

Ho locene deposi ts i n  th e Tua l ati n basi n are composed of a l l uv ia l  grave l s ,  si l ts ,  and c l ays rang i ng 
i n  thi ckness from 1 00 to 200 fee t .  Late P le i stocene(? ) to Ho locene terrace grave l s  are found i n  the Es ta
cada area eas t of Por t land and a long the western border of the Tua l a tin Va l l ey (Tri mbl e ,  1 963; Sch l icker 
and Deacon,  1 967) . Th ese terraces are 40 to 1 1 0 feet above the present  r i ver l eve l and are composed 
mai n l y  of basa l t ic grave ls .  Lacustr ine beds equ iva lent i n  age to the Wi l l amette Si l t  occu r th roughout the 
Wi l l amette Val l ey up to an e levation of 250 feet . The l acustr i ne beds over l i e  Co l umb i a  Ri ver Basa l t  i n  
some areas and Trou tda le  sed iments at  other locati ons (Sch l i cker and Deacon,  1 967) . 

Corre l ation of deep we l l s  

Texaco , I nc . ' s " Cooper Mountai n 1 "  has been proj ected to the cross-section (p l ate I l l )  from a 
structura l l y  h i gher posi tion; so th e th i ckness of post-T i l l amook sed iments i n  th e cen ter of the Tua lat in  ba
sin may be consi derab l y  greater th an shown if they th i n  over a h i gh i n  th e T i l l amook Vo lcani cs(? ) in th e 
vici n i ty of the Cooper Moun tai n ho l e .  Th i s  present s tudy (p l ate I l l ) i nd icates that  l ower to m idd l e  Eocene 
vo lcanic rocks u nder l i e  the Tua l ati n basi n at depths of between 9000 and 1 0, 000 feet .  Rocks encou ntered 
in the Tua l at in  bas in  ho les were predominant ly  si l tstones wi th i nterca la ted vo l can ics . O n l y  mi nor amounts 
of sandstone were found . Formation tests on sands i n  the bottom of Texaco 's  " Cooper Mou ntain 1 "  y i e l ded 
f lows of sa l t  water w i th rates as h i gh as 700 barre l s  a day . These sands are be l ieved to be of m idd le  Eocene 

1 9  



. ..... 
0 0 

·- :::;) 
0::: 0 

0 

Q) 
c 
Q) 
u 

� 

? . 

1 0001 

2000' 

30001 

40001 

8000' 

10,000' 

Terrace Grave l s  . 

Troutda le Formation . 

Co l umbia River Basal t .  Dark gray to b lack, f ine-grai ned augi te basa l t .  
Ves i cu l ar a t  top o f  fl ows . 

Scappoose Formation (perhaps some Pi ttsburg B l uff Formation) . Sha le  
and sha l y  sandstone consi sti ng of fe ldspar , quartz mica , and g l ass shards . 

Keasey Formation . Cong lomerat ic si l tstone conta in ing pebb l es of ba
sa l t , fine sandy i ndurated s i l tstone , m icrom icaceous . 

Cow l i tz Formation , Nestucca Formati on , and Gob le Vo l canics . 
Gray tuffaceous si l tstone , c l aystone,  and fe l dspathi c sandstone . Some 
in terbedded pyrocl astics . I n terca l ated basa l t  f l ows . 

Tyee - Yamhi l l  Formations? Greeni sh-gray sandstone cons i sti ng of 
quartz and some basa l t  fragments . C l aystone, mi cromi caceous .  

T i l l amook Vo lcanics (? ) 

F i gure 8 .  Genera l i zed geo log ic co l umn for the Tua la ti n basi n - no rthern Wi l l ame tte Va l ley . 
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age (Departmen t fi l esi Thoms, 1 968) . Poros i ty and permeabi l i ty of the sands appear to be good . Midd le 
and lower Eocene mari ne beds may extend beneath the younger  volcanics as far east as 1 22° 30 '  (Snave ly 
and Wagner, 1 963) . 

Genera l  stratigraph y 

C E NTRAL WI LLAMETTE VALLEY 
( P l a tes I V  and V )  

Lower to m idd l e  Eocene Si l etz Ri ver Vo lcan ics  consi sti ng of basa l ti c  f l ows characteri zed by pi l l ow 
structure , brecc i as ,  tu ffs , and tuffaceous sha l es are exposed a t  the su rface 1 0  mi l es west of A l bany . Re
l a ti onsh i p  between the S i l etz R i ver Vo lcan ics and pre-Terti ary roc ks i s  not known because the base of th i s  
u n i t  i s  no t  exposed anywhere i n  northwes tern Oregon . The  lavas are dark gray to near l y  b l ac k ,  fi ne 
gra i ned , part ly  g l assy , and contai n zeo l i te and pa lagoni te as amygdo lo ida l  fi l l i ng or as fi l l i ng between 
f lows or p i l lows . They are a lso s l i gh t l y  a l tered to ch lor i te ,  epidote ,  and serpent i ne (Al l i son , 1 953) . 

The S i l e tz R iver Vol canics form the core of the Coast Range . West of Corva l l i s  they are over l a i n  
by mi ddl e Eocene Tyee sedi ments i n  p l aces w i th s l ight  angu l ar unconformi ty bu t genera l ly i n  a conformab l e  
rel ati onsh i p  (Snave l y  and oth ers , 1 964) . Yamh i l l  beds conformab ly  over l i e  o r  i nterfi nger w i th the Tyee 
Formation in northwestern Oregon and i n  p l aces over l ap Si l etz Ri ver Vo l canics u nconformab ly  (Ba l dw i n ,  
1 964b) (fi gure 9) . 

The Tyee Forma tion is composed of rhythm ica l ly bedded mar i ne si l ts tone and m icaceous sandstone 
wh ich contai ns abu ndant  p l ant remai ns . The sandstone is arkosic l i th i c  or fe l dspath i c  wac ke, less com 
mon ly  vo l can ic  wacke . S i l tstones are dark greenish gray,  tuffaceous ,  and conta in  wri n kl ed mica f l akes , 
most ly  muscovi te w i th some biot i te . C l ay mi nera l s  make up about 1 0  to 50 percent of the sandstone 
(Snave ly  and oth ers , 1 964) . Th e basa l portion of the sandstone beds i s  usu a l l y  med ium- to coarse-grai ned , 
h i gh l y  mi caceous, arkos ic  sandstone that grades upward i nto fi ner grai ned sandstone and si I ts tone . Tyee 
foss i l s  have been g i ven a midd l e  Eocene age (Vokes and oth ers , 1 954) . Fossi l s  are rare except in a s i l t 
stone member i n  the upper part (Snave ly  and o thers , 1 964) . Pa l eocurrent studi es and m i neral content o f  
the Tyee Format ion suggest a sou ther l y  source of the sed i ments (Snave l y ,  Wag ner , and Mac leod , 1 964i 
Dott,  1 966i and Baldw i n ,  1 964b) . Andes i t i c  debri s  is be l i eved to have come from th e Cascades sou th 
east of th e Terti ary eugeosync l i ne . 

Upper Eocene sedi ments i n  the A l bany area i nc l u de two fac ies: a l ower med ium-gra ined ,  l i gh t 
co lored , poor ly  cemented sandstone w h i c h  contai ns vo l can ic  g l ass , fe ldspar , quartz ,  a n d  muscov i te ,  and 
an upper fac ies wh i ch is mai n l y  vo l canic and is composed of basi c ash , lap i l l i ,  and fragments of other 
erupt ive roc k .  Th e two fac ies of upper Eocene sediments appear to have a l i tho log ic  sequence s imi l or to 
the Spencer and Fi sher Formations near Eugene (A l l i son , 1 953) . The Spencer Formation a l ong th e western 
marg i n  of the Wi l lamette Va l l ey consi sts of dark ,  greeni sh -gray , we l l - i ndu rated basa l t ic  and arkos i c ,  mi 
caceous sandstone . I t  l i es unconformably on Tyee beds near Corva l l i s .  The Spencer sandstone is very s im
i l or to the Tyee sandstone i n  compos i t ion ,  wh ich  suggests that the Spencer was deri ved l arge l y  from erosion 
of Tyee beds . The ma i n  d i fferences in th e two formations are in the s ize of the mica f l akesi they are 
sma l l er in th e Spencer sandstone, as wou l d  be expec ted , and the Tyee Formation is a rhyth mi ca l l y  bedded 
and better graded sandstone . The Spencer is equ iva len t  in age to th e upper Nestucca Formation wh i ch oc 
curs a l ong th e west  f lank of the Coas t Range i n  Oregon (Ba l dw i n ,  oral commun icat ion,  1 968) . 

S trati graph ic  re l ati onsh i ps a l ong the eastern border of the Wi l l amette sync l i ne are not we l l  defi ned 
because of th e l arge agg regation of vo l cani c materi a l  wh i ch lacks defi ni t ive u n i t  markers . U pper Eocene 
mari ne,  and O l i gocene mar i ne as we l l ,  i n terfi nger w i th or change fac ies to vo lcan ic  rocks a l ong the east
ern marg i n  of the downwarp . The lower por tion of the mar i ne Spencer Formation grades l a t eral l y  to vo l 
can i c  roc k a l ong th e front o f  th e Western Cascades (see p l a tes I V ,  V ,  and V I I ) .  Upper Eocene vo l canics  
of  the Western Cascades consi st  of andes i t ic  l api l l i  tuff and tuff brecc i a .  There i s  a l so a cons i derab l e  
amount  of basal t ic and rhyo l i t ic mater ia l  i nc l uded in  th e pyroc lastics . 

The contac t betw een O l i gocene and Eocene roc ks i n  the Western Cascades is thought to be u ncon 
formab le  by Thayer (1 939) . Farther west i n  th e Wi l l ame tte Va l l ey the contac t re l at ionsh i p  between l a te 
Eocene and ear l y  O l i gocene mari ne formati ons is obscured by Quaternary depos i ts . Pa l eonto log ic  evidence 

21  



? 

4001 

1 400' 

2200' 

34001 

54001 

10,5001 

Terrace Grovel s ,  Wi I I  amette Si I t  

Fern R idge Tuff .  Tuffaceous cong lomerate , vo lcan ic  brecc i a ,  water
l aid tuff . 

Co l umbia Ri ver Basa l t .  Grayi sh b lack ,  porphyr i ti c  to i n terserta l tex
ture , aug i te matr ix . 

Bu tte Creek Beds (Nye and Scappoose equ i va l ent) . Tu ffaceous mar i ne 
sandstone , impure l i mestone , th i n  coa l  beds . 
I n trusi ves . Dior i te-gabbro and basa l t .  

Mehama Vo lcan i cs (Keosey and Eugene equ iva l ent) . Andes i t ic  and 
basal t ic flows ,  rhyodaci t i c  tuff, water-la id tuff . I n terbeds of  fi ne 
mi caceous , arkos ic  mari ne sandstone and fi rm s i l ts tone . 

Spencer Formation (Nestucco equi val ent) . Green i sh gray , we i �-
i nduroted basa l t ic and mi caceous or kosi c sandstone . S imi  I or to under
l y ing Tyee beds . Some i nterbedded si l tstone . 

Yamhi l l - Tyee Formations . Rhythm ica l l y  bedded si l tstone and mica
ceous , arkosic sandstone , some basa l tic  sandstone . 

S i l e tz Ri ver Vo l canics and K i ngs Val l ey Si l tstone . Probab l y  under
l i es th e va l l ey at depth . Zeo l i t ic pi l l ow lava , basal t f lows, and f low 
brecc i a .  Some interbeds of fi ne tuffaceous si l tstone and occasiona l 
I ayers of tuff . 

F i gure 9 .  Genera l i zed geo log ic  co l umn for the centra l Wi l l ame tte Vo l l ey . 
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i ndi ca tes that th e i n l and sea cont inued to be warm and sha l l ow i n  th e cen tra l Wi l lamette l ow l and i n  l ate 
Eoc ene and ear l y  O l i gocene ti me (Steere,  1 958) . Keasey age sed i men ts ( l a te Eocene - ear ly  O l i gocene) 
occur i n  a tu ffaceous sandstone at O l i ver Bu tte 20 mi l es sou th of Corva l l i s .  Fossi l s  are scarce and th e 
outcrop area very l i mi ted (Vokes and others ,  1 954) .  Mi dd l e  O l i gocene Eugene Formation is w ide ly  ex
posed i n  the hi l i s a l ong th e sou thern and eastern edges of th e Wi l l amette Val l ey .  

An esti mated 1 5 , 000 feet o f  O l igocene and ear l y  Miocene roc ks cons i s ti ng o f  tuffs , wel ded tuff , 
ash , andes i t ic  cong lomera te , brec c i a ,  rhyo l i te ,  basa l t , and andes i te are exposed i n  th e Western Cascades . 
These vo l cani c rocks have been assi gned by severa l geo l og i s ts to d i fferent formati ona l  un i ts :  Mehama vo l 
can i c s ,  B rei tenbush tuff (Th ayer ,  1 939); and Li tt l e Bu tte Vo lcan ics  (Pec k and others , 1 964) . Vo lcani c 
roc ks of the Western Cascades are i n terca l ated w i th mar i ne sedi ments i n  the footh i l l s  a l ong th e west s ide 
of th e Wi l l amette Val l ey .  Mar i ne age equ iva l ents of the vo l can ic  roc ks i n  the Wi l l ame tte Va l l ey are tuf
faceou s ,  fossi l i ferous beds be longi ng to the Keasey,  Eugen e ,  Scappoose , and beds at Bu tte Creek (H arper , 
1 946 . 

O l i gocene-Miocene in trusi ves of gabbro ic  and basa l tic composi t ion cu t  across the o l der roc ks i n  
the centra l Coast Range and adj acent areas i n  th e sou thern Wi l l amette Val l ey .  The i ntrusi ons are i n  th e 
form of di kes , s i l l s ,  and pi pes . Most of the l arge i n trus ive bod ies are d i abase porph yr ies w i th ph enocrysts 
of l abradori te and pyroxene . Some of th e i n trusions show we l l -deve loped co l u mnar j o i n ti ng (Vokes and 
others , 1 95 1 ) .  

O l i gocene roc ks i n  the Sa l em area are unconformab l y  over l a i n  by Stayton Lavas of mi dd l e  Miocene 
age (Thayer , 1 939) . These basa l t  f lows are conti nuous w i th th e Co l u mbia  River Basa l t  and are be l i eved to 
be con temporaneous ex trusi ons (Sch l i c ker,  1 954) .  The l avas f l owed ou t on gent l y d i pp i ng O l igocene ma
r ine and nonmari ne sed iments . Max imum th ickness of th e Miocene basa l t  f lows i n  th e Sa lem area is abou t 
400 feet (Thayer , 1 939) . The l avas are basa l t i c ,  med i um  to gray i sh b lac k ,  and of porphyri tic  to i n terser ta l 
tex ture w i th g l ass form ing as much as 70 percent of th e roc k .  Aug i te is th e predomi nant mafic mi neral 
(Ba l dw i n  and oth ers , 1 955) . 

P l i ocene tuff and tu ffac eous grave l s  of the Fern R idge Tuff were deposi ted i n  th e eastern Wi l lamette 
Val l ey north of Eugene . These sedi ments , i n  par t ,  fe l l  as eru ptive mater ia l  i n  th e Sant iam Ri ver va l l ey ,  
whi l e  the oth er port ion accumu l ated as  debr i s  from abras ion of  exi st ing  parent roc k and th rough th e rework
i ng by  th e r i ver of  eru ptive materi a l . Nodu l es of later i zed Co l u mbi a Ri ver Basa l t  w i th i n  the forma tion 
estab l i sh the unconform i ty between the Fern R idge Tuff and the under l y i ng basal t .  Fern R idge beds consi st 
of severa l terrace l eve l s  ( Lowry and Ba l dwi n ,  1 952) . Th ayer ( 1 939) esti mates th e tu ffs to be 1 500 feet 
th i c k .  

P l e i stoc ene terraces composed of weathered grave l s  occur a long th e borders of the W i  l l amette Va l 
l ey a t  fai r l y  h igh e l evat ions . I n  the l ower reaches o f  th e val l ey ,  younger lacustr i ne and f l u v iat i l e  de
posi ts over l i e  o l der rocks . Wi l l ame tte S i l t ,  whi ch was carri ed i n to th e val l ey by many l arge Co l u mbi a 
River f l oods , was deposi ted u nder ponded condit i ons dur i ng P le istocene t ime . Th e si I t  rests conformab ly  
on l oca l l y  deri ved f l uv i a l  and  l acustr i ne sed iments and  conformab ly  over l i es g l ac io-f l uv ia l  outwash i n  th e 
centra l va l l ey .  A l ong th e val l ey margi ns th e si l t  unconformab ly over l i es weathered Terti ary bedroc k and 
o l der g l ac i a l  ou twash (G l enn , 1 965) . The Quaternary cover in the Wi l l amette Va l l ey ranges i n  th ic kness 
from I ess than 1 00 feet to 200 feet (Pi per ,  1 942) . 

Corre l ation of deep we l l s  - P l ate I V  

The H umb le  "Wi c ks 1 "  was dri l l ed o n  th e east l i mb o f  a l arge no rth east-trend ing  an ti c l i n e (Pec k 
and others , 1 964) (fi gure 1 0) .  Mi ocene sedi men tary roc k i n  th e top por tion of "Wi c ks 1 "  contai ns a thi ck  
sec tion o f  tuffaceous, m icaceous mari ne sandstone wh ich d id  not g ive any i nd ications o f  o i  I or  gas whi l e  
be ing  dri l l ed . Th i n  O l i gocene(? ) sand stri ngers were found at 1 1 70 to 1 230 feet and 3290 to 3450 feet, 
but th ey , too , gave no i nd ication of hydrocarbons . Sha l e ,  mudstone , and pyroc lasti cs domi nated th e sed 
i men ts found in th i s  ho le . F i ne ,  porous sands of O l i gocene-Eocene age were found i n  th e Reserve Oi l & 
Gas Co . " Bruer 1 . "  Tests on th e sands proved th at th ey contai ned gas and sa l t  water . Th e gas was of 
su i tab le qua l i ty and i f  found under favorab le  struc tu ra l  cond i t ions wou l d  undoubted l y  be commerc ia l . The 
structure at the "B ruer 1 "  si te is not known . 
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Correlation of deep we l l s  - plate V 

F igure 1 0 .  Humble "Wicks 1 , "  1 962 . 
Montgomery Dri I I i  ng Co . , con
tractor, using Notional 1 30 r i g .  

The Humble "Mi l l er 1 "  apparent ly bottomed i n  upper Eocene volcanics,  so i t  i s  possi b le that low
er and middle Eocene marine beds under l i e  these extrusi ves (Snavely and Wagner, 1 963) . Formation tests 
were made on upper Eocene Spencer sands i n  "Mi l ler 1 "  at 2374 to 2425 fee t .  A 2200-foot rise of sa l t  
water was obtained on dri l l -stem test, i nd icat ing that the sands hod good porosi ty and permeabi l i ty .  
Studies by Sch l i c ker ( 1 962) revealed the Spencer sandstone has excel lent permeabi l i ty .  At the other end 
of the cross section, the Oregon O i l  & Gas Co . " Roberts 1 "  disc loses the relationship between the Wi l 
l omette downwarp and the coast u p l i f t .  Four dr i l l -stem tests of lower Eocene sands in  "Roberts 1 "  recov
ered h i gh rises of gassy sa l t  water . The two structural regions shown on pl ate V, the Coast Range and the 
Wi l lamette trough,  ore separated by a major foul t system (Pec k ,  1 96 1 ;  Bromery and Snavely, 1 964) . 

General stratigraphy 

SOUTHERN WI LLAMETTE VALLEY 
( Pl ate VI ) 

West of Corva l l i s  the Tyee Formation rests w i th angular unconformity on Ki ngs Vo l ley si l tstone , 
which i s  a marine facies of the S i l etz R iver Volcanics . These rocks do not crop out in  the Lebanon area 
on the east side of the vo l ley,  but ore be l i eved to under l ie  the area at depth (figure 1 1 ) . The Tyee prob
ably has on unconformable relationsh i p  w i th the S i letz River in the center of the Wi l l omette Val l ey as wel l .  
Approximately 5000 feet of Tyee sediments were deposited i n  the Eugene end of the Tertiary geosync l i ne .  
Yamh i l l  beds may be inc luded i n  this section i n  the southern W i l l omette Vol l ey,  but they hove not been 
differentiated as yet i n  surface mopping . Tyee sediments consist of rhythmical ly bedded sandstones and 

24 



Q) 
c 
Q) 
u 
0 

UJ 
? 

2001 

goo• 

59001 

9ooo• 

Quaternary Deposi ts . 

Co l umbi a Ri ver Basa l t . Porphyr i ti c ,  tho l ei t ic basa l t. 

Eugene - Mehama vo lcan i c s . F i ne- to coarse-gra i ned fe l dspath i c ,  
arkosi c ,  m icaceous sandstone . Some sha l e  and l igh t-co lored vo l can
ic  ash . Mehama volcanics  consist of pyroc l asti cs and i n terca lated 
basa l t i c  f l ows . 

F i sher and Cal apooya Formations . Tuff, basal t ic  agg lomerate , 
andesi t ic  tuff, and a l tered zeo l i t i c  basa l t .  

Spencer Formati on . Arkosic ,  m icaceous mari ne sandstone and h i gh l y  
tuffaceous sands wi th a persi stent basa l sha l e  member . 

Yamhi l l  and Tyee Formations . Rhythmica l l y  bedded sandstone and 
si l tstone,  medi um- to coarse-grai ned ,  mi caceous arkos ic  sandstone . 

S i l etz Ri ver Vo l canics . Basa l ti c  f l ow brecc ias and i n terbedded tuff 
probab ly under I i e the va l l ey at dep th . 

F i gu re 1 1 .  Genera l ized geo l ogi c co lumn for the sou thern Wi l l amette Va l l ey . 
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mudstones 3 to 8 feet th i c k .  A t  the basa l porti on o f  each bed i s  a medi um- to coarse-gra i ned , h i gh ly  mi 
caceous ,  arkos i c  sandstone . Th i s  sandstone grades upward to si l tstone and mudstone at the top of each 
member . The rocks are composed mai n l y  of angu lar quartz ,  fe ldspar , l esser amounts of vo l canic debr i s ,  
and wri nk l ed f lakes of muscovi te and bi ot i te . Sandstones are often parti a l l y  cemen ted w i th l i me .  P lant  
fragments are common in  the Tyee beds , espec i a l l y  i n  the mudstones (Vokes and others , 1 951 ) .  Th e up
per si l tstone member i s  ca l l ed th e Lorane Sha le  (Ba ldw i n ,  1 964c ) .  

Upper Eocene mar ine st rata o f  l i tho logy s i mi l ar to the Tyee are not exposed i n  the Lebanon area 
but are be l i eved to over l i e  the forma tion unconformab ly . These beds are named the Spencer Format ion . 
Spencer sed iments are a sequence of arkosi c ,  micaceous,  and tuffaceous sandstones w i th a th i n ,  bu t ex
tensive , basa l sh a l e  and mu dstone member . The th i c kness of Spencer beds was est imated to be 3400 feet,  
i nc l udi ng approx imate l y  600 feet of Lorane Sha le  (Vokes and others , 1 951 ) .  

An esti mated 7000 feet of pyroc l asti cs composed of andes i t ic  lapi l l i  tuff, vo l can ic  brecc ia ,  and 
basa l t i c  and rhyo l i t ic  debri s  rest unconformab ly  on the Spencer Formation i n  the sou thern Wi l l amette Val 
ley .  Th i s  sec t ion of pyroc last ics i s  named the Fi sher Formation i n  the Eugene area and th e Ca lapooya For 
mation i n  th e v i c i n i ty o f  Roseburg . I t  appears to be o f  nonmarine or i g in . Leaves found i n  the F i sher 
Formation i nd icate the age of th e roc ks is upper Eocene . Deposi t ion of these conti nental sedi ments poss i 
b ly  con ti nued th rou gh lower O l i gocene t ime and the forma tion is i n  part equi va lent  to the Keasey Forma
tion (Vokes and others , 1 95 1 ) .  

The Eugene Formation , wh i ch l i es conformab ly  on the F i sher near the c i ty of Eugene, is  composed 
of coarse - to fi ne-gra ined fe ldspath i c ,  arkos ic , mi caceous sandstone conta i ni ng pyroxene and biot i te . 
Sha l e  and l i gh t-gray to w h i te vo lcan ic  ash are i n terbedded w i th the sandstone . Approx imate l y  8000 feet 
of Eugene (Li tt l e  Bu tte Vo lcanics  equ iva l ent )  sed iments are exposed i n the h i l

.
l s  border ing th e sou thern Wi l 

lamette Val l ey and i n  the v ic i n i ty of Coburg H i l l s  north of Eugene th e beds may be as much as 1 5 , 000 feet 
th i c k .  

Midd l e  Miocene basa l t  f lows tota l i ng 500 fee t i n  th i ckness rest u nconformab ly  o n  Eugene sedi men ts 
i n  the Lebanon area (Hauck ,  1 962) .  The f lows,  referred to as the S tay ton Lavas in th i s  reg ion,  are com
posed of porphyri t ic , tho l e i i t i c  basa l t  (H auc k ,  1 962) . Younger l avas be l i eved to be of u pper Miocene 
age are exposed sou th of the town of Lebanon and cover an extensive area (Peck ,  1 96 1 ) .  

Perch ed remnants of terrace grave l s  occur a l ong the va l l ey borders . These weathered grave l s  con
s is t  of Cascade-derived vo l canic cong lomerate wh ich  has many carboni zed wood fragmen ts (Anderson , 
1 963) . Th e age of the terraces is be l i eved to be l ower m idd le  P l e i s tocene (Al l ison,  1 953) . Later Qua
ternary depos i ts i n  the Lebanon area are much th e same as descri bed for the A l bany and Sa lem secti ons . 
Wi l l amette si l ts cover the l ow l and area and th e bu ttes of o l der roc k pro jec t  above the val l ey fi l l  i n  sev
era l p l aces . The val l ey fi l l  averages 80 feet in th i ckness in the centra l part of the val l ey .  A long the 
east s ide of the val l ey Quaternary sedi ments th i n  and di sappear aga ins t  the bu ttress of O l i gocene and 
Miocene vo l can ics forming the footh i l l s of the Western Cascades . 

Corre l a ti on of deep we l l s 

Corre lat ion between th e G u l f  " Porter 1 "  and Reserve O i l  & Gas " Esmond 1 "  i s  tentat ive because 
of the di fficu l ty i n  recogn iz ing age u n i ts in vo l can i c  roc ks . Tyee and Yamhi l l  sed iments are shown on 
p la te VI di pping beneath th e vo lcanics  of th e Wes tern Cascades, bu t m idd l e  Eocene re l ati onsh i ps i n  th i s  
reg ion are not yet understood s o  th i s  may not be th e case . Porous sands were encou n tered i n  the Reserve 
" Esmond 1 "  betw een 2700 and 4000 feet (fi gure 1 2) .  Good gas shows were l ogged wh i l e  th is  i nterva l  was 
bei ng dri l l ed , but formation tests d i sc losed that  on ly  sma l l  f lows  of gas cou l d  be obtai ned (see tab le  1 ) .  
I t  i s  poss i b l e  th at fresh -water mud caused permeabi l i ty b l oc k i n  the sands, s ince they are tuffaceous and 
suscepti b l e  to swe l l i ng . Abnorma l l y  h i gh pressures were encountered w h i l e  vo lcan ics  were being dri l l ed 
at 7060 feet i n  the " Esmond 1 . " A forma tion test on th i s  h i gh -pressure zone f lowed frothy sa l t  water at a 
2000-barre l -a-day rate . Formation pressure was recorded to be 5475 ps i  (g radi ent of . 76 psi per foot) . 
A si mi lar h igh-pressure ,  gassy sal twater zone was pene trated i n  the Gu l f  Oi l Corp . " Porter 1 "  a t  5080 
feet,  but i t  was not tested . Th e fau l t  shown between " Esmond 1 "  and Li nn County Oi l Deve l opmen t 
" Barr 1 "  i s  suggested i n  the aeromagnetic i n terpretat i ons by Bromery ( 1 962) . " Barr 1 "  encountered oi l 
and gas shows i n  what is be l i eved to be Eugene equ iva l ent . Tests made in " Barr 1 "  showed on l y  a sma l l  
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amount of gas; no oi l was recovered . Mechanical  problems experienced whi le running and cementing 
casing may hove contri buted to conditions which resu l ted in o negative tes t .  

Figure 1 2 .  Reserve 1 1  Esmond 1 ,  1 1  1 962. Montgomery Dri I I i ng  Co . ,  
contrac tor , using Notionol 75 r ig .  

D i s c u s s r o n o f  P r o s p e c t s  

Moore ( 1 969) describes several parameters affecting the generation and emplacement of petroleum; 
these i nc l ude the need for fine carbonaceous source beds, coarse reservoir fac ies ond rapid basin subs i
dence . Most of  the oi I found i n  the wor l d  thus for occurs i n  centers of  th ick and rapid sedimentation . 
Sha l low-water, coarse sedi mentary rock i s  usua l l y  the host of o i l  and gas deposits, whi le  deep-water, 
fine-grained sedimentary rock deposited i n  a reducing environmentacts as source material for the hydro
carbons. I t  is  bel i eved that o i l  is  flushed from the source rock early in deposi tional history due to com
pressive loading os deposits bui l d  up  in the basin area. In terstit ial  f lu ids squeezed out of the source beds 
move through porous zones by hydrodynamic processes u n ti l  they reach a point of equ i l i br ium.  There is 
also evidence that o i l  con be indigenous to coarse sediments (Levarsen, 1 954) . Structures that pre-date 
movement of the formation f lu ids ore the ones most I i kely to contain petroleum . 

Major diastrophisms ore be l i eved to hove occurred i n  middle-late Eocene, middle to late Miocene, 
and late PI iocene time . Structures formed during periods of crustal movement in northwestern Oregon 
cou ld provide c l osures which contain hydrocarbons i n  rocks of Yamh i l l ,  Cow l i tz ,  and Astori a age. U n 
conformable relationships and i nterfingering of marine and vol canic rock a l so offer poss ibi l ity o f  strati 
graphic type reser 110i r s .  

Moore (1 969) states that " N o  other trap con be more timely than one associated w i th o n  uncon
formity where the source of oi l is  from the over lap . I ni tia l  compaction phases of the overlapping beds 
wi l l  force oi l i n to the angu lar ly exposed reservoi r beds i mmediately below the p l ane of unconformity 
and/or along the porous/permeable unconformity zone . 1 1  The three regional unconformi ties mentioned in 
northwestern Oregon provide possi bi l i ties of over lap . The lower middle Miocene unconformity does not 
inc lude the Astori o oreo, since O l i gocene-Miocene formations appear to hove o conformable relationship 
i n  that area 0Norren and others, 1 945) . 
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Lower Co l u mbi a Ri ver val ley 

Unconformi ties betw een mi dd l e  and upper Eocene sedimen tary roc ks i n  nor thwestern Oregon and 
on l app ing of sediments around h i ghs in the lower-m idd l e  Eocene vo lcanics  provi de the e lements for stra
tigraph ic  traps . O l igocene sed imentary roc ks over lap upper Eocene beds in th e same region and in oth er 
i nstances unconformab l y  over l i e  lower Eocene vo lcan i cs (Snave ly  and Wagner , 1 963) . East of th e As tori a 
area Miocene vo l canics  unconformab l y  over l i e  fo rmations rang i ng in age from la te Eoc ene to l ower Mio
cene (Warren and others , 1 945) . The geo log ic  section in the northwest corner of the state conta i ns ma 
ri ne rocks rang i ng i n  age from Miocene through m idd l e  Eoc ene and measures an esti mated 1 0, 000 feet i n  
th i c kness (see p l ate 1). 

Geo log i c  mapp ing done to date in th i s  area has been on a reconnaissance bas i s  on l y ,  bu t even so 
many l arge struc tures have been recog ni zed (We l l s  and Pec k ,  1 96 1 ) .  Fau l ts are present  but genera l l y  
not on a major sca l e  (Warren and others , 1 945; Dodds , 1 963; Deacon , 1 953) . A comb ination o f  strat i 
graph i c  and s tructu ra l  e lements in th i s  area provi des a 20- by 40-mi l e  arcuate str i p  of mar i ne sediments 
wh ich may conta in  commerc i a l  amounts of petro l eu m .  

The Eocene vo lcan ic  "h igh " on the Wash i ngton s ide near th e mouth o f  the Col umbi a  Ri ver (see 
p l a te VI I )  was tested by Union Oi I Co . i n  1 930 to a depth of 4385 feet . The ho l e  was dri l i ed enti re ly  i n  
vo l can ic  roc k .  Standard Oi l Co . tested the sou thern end o f  th is struc ture i n  1 955, di scover ing  that  th e 
vo l can i cs were over l a i n  by 5000 feet of fi ne-gra ined mar ine  sediments .  Good reservoi r sands were not 
fou nd i n  the Standard ho l e .  East of Astori a  in the Neha lem Ri ver va l ley a ser ies of fo l ds form a 30-mi le  
l i neament ex tendi ng from th e mou ntai ns surrounding the va l l ey to th e east end of  the Tua l i ty Mou ntains 
(We l l s and Pec k ,  1 96 1 ) .  Four deep ho les pu t down on th i s  seri es of fo l ds encoun tered sa l twater sands . 

Tua l at in Val ley 

The Tua l ati n Va l l ey ,  j ust west of Port l and ,  appears to be a separate downwarp w i th i n  the Terti ary 
eugeosync l i ne .  Th ickness of sedi ments w i th i n  the Tua l a tin basi n is esti mated from th i s  su bsurface data 
to be 9000 or 1 0, 000 feet at th e Texaco " Cooper Mountai n 1 "  l ocation and poss i b l y  more than th i s  in th e 
central  part of the dow nwarp (Bromery and Snave l y ,  1 964) . " Cooper Mounta i n  1 "  was located on an an
tic l i ne in th e southern part of the Tua lati n basi n (Hart and Newcomb, 1 965) . Sands encou ntered in " Coop
er Mountai n 1 "  were fou nd to be satu rated w i th sa l t  water (see p l ate I l l ) . The Cheha lem Mou ntains sou th 
of the Texaco " Cooper Moun tai n 1 "  appear to be struc tura l ly h i gher and separated by major fau l ti ng  from 
th e Cooper Mou nta in  s truc ture (Sch l i c ker and Deacon , 1 967) . Therefore, i t  may be poss i b l e  that  sands 
dri l l ed in the " Cooper Mou ntai n 1 "  cou l d  be tested at a h i gher  struc tural  posi t ion where h ydrocarbons 
cou l d  have col l ected dur i ng late Terti ary di astroph ism . A large normal fau l t  wh ich trends in a northwest
er l y  di rec tion borders the west side of the Tual ati n basi n (Sch l i c ker and Deacon , 1 967; Bromery and 
Snave l y ,  1 964; We l l s  and Pec k,  1 96 1 ) .  Levorsen ( 1 954 , p .  1 71 )  re l ates tha t ,  in addi tion to fo l d  stru c 
tures , oi l accumu la tions can be en trapped b y  norma l fau l ti ng,  and that such deposi ts genera l l y  occur  o n  
the upth rown side o f  th e fau l t .  Usi ng th i s  as a cri terion , th e location  west of the fau l t  border ing the Che
ha lem Mou ntai ns and extend i ng 20 mi les northwester l y  to Ga les Creek shou l d  be i nvest igated to see if 
c losure i s  present .  Upper Eocene sands wh ich have exce l l ent reservoi r  charac ter ist ics  were mapped on the 
surface a few mi l es west of the fau l t  (Sch l i c ker ,  1 962) . 

Wi l l amette Val l ey 

Shal low gas prospec ts may be good i n  th e v i c i ni ty of th e Reserve Oi l & Gas Co . " Bruer 1 "  nor th 
west of Sa lem,  prov ided that  s truc tural c losure can be found . Upper Eocene sands (Spencer Formation) 
in " Bruer 1 "  produced a fa i r  gas f low on test bu t were found  to be saturated w i th sa l t  water . On the east 
s ide of th e va l l ey ,  oppos i te " Bruer 1 , " mar i ne beds i nterfi nger w i th vo l canics (pl ates IV and VI I ) .  Th e 
eastern marg i n  of th e Wi l l amette dow nwarp offers many possi bi l i t i es for stratigraph i c  traps , a l though a t  
presen t the eastern shore l i nes have not been defi ned . Midd l e  Terti ary mar i ne sed iments i n terfinger w i th 
vo l c an i cs of equ iva lent  age and are over l apped by Late Terti ary vo l can ics a long the border of the Western 
Cascades . I n  si tuations such as these where reservoi r  roc ks , if present,  tend to be l enticu lar and vari ab l e ,  
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any mi nor loca l  deformation may provide su i tab le  c l osure (Levorsen , 1 954) . The presence of vo l canics  
shou ld not be d i scouragi ng when they are assoc i ated w i th mar i ne sed iments . Cenozoic rhyo l i ti c  tuff over
l yi ng  Mississi ppian mari ne sedi ments in southeastern Nevada produce oi l (Oi l and Gas Journa l ,  p .  243-
251 , Apr i l 1 ,  1 957) , as does a syeni te s i l l  i ntruded i nto mar ine beds of Pennsy lvani an  age in Ari zona 
(Wor l d  O i l ,  p .  8 1 -83 , J u l y 1 967) . O i l  poo ls  have a l so been found in basa l t i c  i n trus ives in the i nterior 
coasta l p l ai n  of Texas . The basa l ts were i n truded i nto Cretaceous sedi ments (Levorsen , 1 954, p .  2 1 0) .  
Oi l has been fou nd beneath l avas a t  the Tejon Ranch F i e l d  and at Oxnard P la i ns i n  sou thern Ca l i forni a .  
There are oth er examp l es of oi l -produc i ng hori zons assoc iated w i th i gneous roc ks throughout the wor ld . 

P l ate V shows condi ti ons i n  the central part of th e Wi l l amette sync l i ne . The H umb le  Oi l & Re
f in i ng Co . ' s "Mi l l er 1 "  was reported ly  dri l i ed on a l arge anti c l i na l  structure wh i ch may be an extens i on 
of a drag fo ld  (Logsden Ri dge anti c l i ne) adj acent to the Corva l l i s  fau l t  zone, wh i ch was mapped by Vokes 
and others in 1 954 . " Mi l l er 1 "  is shown on the east l imb  of the struc ture i n  p l ate V .  Porous sands were 
found in u pper Eoc ene beds (Spencer Formation) in " Mi l l er 1 . " A test of the sands i ndi cated that th ey 
were saturated w i th sa l t  water at th is l ocation . I t  is unfortu nate that dri l l i ng on " Mi l l er 1 "  was not con
tinued for another few hundred feet ,  s i nce the ho l e  apparent ly  bottomed in upper Eocene vo lcan i cs and 
other Tert iary mar i ne beds may under l i e  them . Spencer age sedi ments are exposed on the surface sou th 
west and up struc tu re(? ) from " Mi l l er 1 , " so i t  i s  poss i b l e  that no c l osu re exi s ts for the sands found i n  the 
ho l e .  Vokes and others ( 1 954) fou nd evidence of post-Eocene movement a long th e Corva l l i s fau l t, and 
the fac t that the fau l t  zone para l l e l s  the reg ional  structural trend imp l ies that movement took p l ace a l ong 
th i s  fractu re zone duri ng most of the Tertiary when fo l di ng occurred . Fau l ts mapped in  Miocene basa l t  at 
Sa l em H i l l s (Pec k, 1 96 1 ) a l so trend i n  the d i recti on of the gross reg iona l  struc ture and appear to a l i gn 
w i th th e Corva l l i s fau l t  zone to the south . I f  th i s  maj or frac ture system conti nues northward , then the area 
a l ong the fau l t  between Sa lem and Corva l l i s  may be a l i ke l y  p l ace  to exp l ore . Movement on the Corva l 
l i s fau l t  has been desc r ibed as bei ng of reverse type by Vokes and others ( 1 954 ) .  I f  th i s  i s  so , then both 
sides of th e frac ture system are worth i nvest igat ing (Levorsen , 1 954, p .  1 71 ) .  Antic l i na l struc tures i n  
the Wi l l amette basi n may a l so be good prospec ts . 

At th e sou th end of the Wi l l amette Val l ey (p l ate VI ) th e Gu l f  O i l  Corp . ' s " Porter 1 "  was dri l l ed 
to S i l etz R i ver Vo l c ani cs(? ) .  Sands encou ntered in G u l f ' s  hole were tuffaceous and genera l l y  of low 
permeabi I i ty . Gas shows were l ogged from 3800 feet to 5200 feet and very strong shows w ere  recorded at 
5085 to 5 1 1 0  feet, 5 1 80, and 5 1 85 feet . Formation test ing on the sands i nd icated that th ey were fi l l ed 
wi th sa l t  water . " Porter 1 "  was dri l l ed on a structure l ocated by se i sm i c  s tud ies . At the other  end of the 
cross-sec tion poten t ia l  reservoi r sands were fou nd i n  Eugene age rocks of th e Reserve O i l  & Gas Co . " Es
mond 1 "  between 2780 and 3990 feet . Good gas shows were logged in  th i s  i n terva l and oi l  f l uorescence 
noted . Formation tests y i e l ded on ly  a sma l l  f l ow of gas and no f l u i ds .  The sands were tuffaceous and 
contai ned a consi derabl e amou nt of vo lcan i c  ash in  the matrix . I t  is poss i b l e  that the water -base mu d 
used i n  dri l l i ng caused b locki ng of pore spaces i n  the sand , resu l t i ng i n a  negat ive tes t .  A " ki c k " of 1 000 
uni ts of gas was recorded on the l oggi ng chart in the i nterva l s  3980 fee t and 4000 feet , bu t on ly  a sma l l  
gas f low was obta ined on test of th is i nterva l (see tab l e  l ) .  A formati on test was made a t  7060 feet  i n  
" Esmond 1 "  as a resu l t  of logg ing gas shows . Roc ks a t  th i s  l eve l were vo l can ic  and apparen t ly  i mpermeab l e ,  
but th e test f lowed very gassy sa l t  water a t  a rate o f  2000 barre ls  per day . I f  detai l ed structural studies 
i n  th i s  area shou l d  i ndi cate a favorab l e  location ,  i t  appears worth wh i l e  to do more test ing . The L inn 
County Oi I Deve lopment Co . dr i l l ed a 4500-foot ho le  on the Barr ranch approx ima te l y  2 m i l es north of 
the " Esmond 1 "  l ocation . Th is  wi l dcat  is be l i eved to have been respons ib l e  for generating the 1 962 Wi l 
lamette Va l l ey acti vi ty .  Shows o f  gas and oi l were obta i ned i n  the Li nn Cou nty Oi l Deve lopment Co . 
"Barr 1 "  at 4300 feet, but produc tion tests were disappo in t i ng ;  on ly  a sma l l  amount of gas was recovered . 
The e lec tr ic  log was the most prom i si ng survey recorded thus far i n  Oregon oi l exp lorat ion . The " Barr " 
sands are be l i eved to belong to th e Eugene Format ion (p l ate V I ) .  Gas shows were a l so logged i n  the Me 
hama Vol canics (Li tt l e  Bu tte Vo lcan ics) at 2250 feet , bu t they too proved noncommerc ia l  i n  tes t ing . A l 
though structural i n formation i s  sc arce ,  i t  i s  b e  I i eved that the " Barr 1 "  i s  l ower than the " Esmond 1 . " 
Sands i n  the bottom of th e " Barr 1 "  contai ned brac ki sh mar i ne water and traces of hydroc arbons . 

No doubt th ere are oth er prospec ts i n  th e Wi l l amette and l ower Co l umbi a Ri ver va l l eys . Th e i r  lo
cat ions  w i  I I  depend upon fu r ther studies and new i nterpretations of subsurface condi ti ons . The d i scovery 
of oi l and gas i n  Oregon u l ti ma tely depends upon the dri l l i ng of many more deep ho l es .  
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PALEONTO LOG ICAL EXAMI NAT I O N  O F  FOU R D E E P  W E L LS 
I N  N O RTHW ESTER N  O REGON 

By  Ri chard E .  Thoms* 

I n t r o d u c t i o n  

The stage termi no logy used i n  th i s  report fo l l ows usage of most modern biostratigraphers . References wh ich  
defi ne such usage i nc l ude Mal l ory , 1 959, " Lower Terti ary biostra tigraphy of the Ca l i forni a Coast Ranges , " 
and K l ei npe l l and Weaver , 1 963, "O l i gocene biostrati graphy of the Santa Barbara Embaymen t ,  Ca l i forni a . "  
Samp les studi ed i n  thi s  proj ect  came from the fo l lowi ng we l l s :  

Standard 
Texaco 
Texaco 
Texaco 

H oag l and N o .  
C l atskan ie  No . 1 
C l ark and Wi l son No . 6- 1  
Cooper Mounta i n  No . 1 

The fau nal  d i agnoses for samp les from each we l l are gi ven i n  descendi ng strati graph i c  order (see 
fi gure 1 3) .  

A g e  o f  t h e S a m p l e s 

Standard - H oag land No . 1 

No samp les o l der than Refug ian were observed . Samp les 200 and 220 are of probab l e  Refugian age ,  
Samp le  580 i s  defi n i te l y  Refugi an ,  the l ast defi ni te Refu gi an samp le  i s  3900-4000, and the l ast  d iagnosti c 
samp le  i n  the we l l i s  4920, which i s  probab l y  Refugi an . The determ i nation of Refug ian age i s  based upon 
the assoc iation of P lanu l i na haydoni , C ib i c ides hodge i , and Uviger i na  atwi l l i ,  wh ich  seem to be res tr i cted 
to th i s  i n terva l  in the Ca l i forn ia  Terti ary; as wel l as severa l forms wh ich range upward i n to the Refugian 
from the subjacent Nar iz ian . 

Texaco - C la tskani e  No . 1 

Probab l y  no o lder than Nar i z ian . Questionab l e  N ar iz ian age samples beg i n  at 628 and continue to 
652 . Probab le  Nar iz ian age sampl es beg i n  a t  1 227-37 and conti nue to 1 684 . The l owest di agnosti c samp le 
in the ho l e  (56 1 5-21 ) is  agai n of questi onab l e  Nari z i an age .  The determi nati on of Nariz ian age is  based 
upon the assoc ia tion of Narizi an-Refug ian  forms such as Qu inque loc u l i na  i mperi a l i s ,  P l ec tof rondicu lar ia 
pac kardi , Ci bi c i des nat land i ;  and ? V i rgu l i na ca l i forni ensis  w i th U l ati si an-Nari z ian forms such as Cyc lam
mi na saman ica ,  Pseudoglandu l i na ovata , Eponi des umbonata , Eponi des mexicana , and Robu l us pseudovortex . 

* Assi stant Professor of Geo logy , Por t land S tate Uni versi ty . 
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Corre l ation of S tandard West Coast Ti me-Rock Uni ts 
w i th Northwestern Oregon Formations 

Seri es La im ing ' s  West Coast ( 1 ) West Coast (2) NW Ore!=JOn Formations 
Zones Foram . Stages Mo l l uscan Staaes Warren et a l . I 1 945(2) 

Q) San Joaq u i n  Port l and H i l l s S i l t  c 

Q) Boring Lavas u Etchegoi n 0 

c:::: Jaca l  i tas I� Del montion Nero ly  
" C l i fton Beds " Q) Ci erbo c Mohn ian Q) 

u Luis ian Briones Co l .  R iver Basa l t  0 

� Rel i zi a n  
Temb l or Astor i a  Fm . 

Sauces ian Vaqueros -

- - -

B l akel ey Scappoose Fm . 

Q) Zemor ian c 

Q) 
u 
0 Pi ttsburg B I uff Ol L inco ln  · -

Fm . -

0 

r-- - - Refug ian Keasey Keasey Fm . 

A-1  

r. 
r-- Tejon Cow l i tz 

Q) Nar iz ian c A-3 Fm . Q) 
u 
0 w ? 

A-2 

"Trans i tion  Beds" Yamh i l l  Fm . 
B- l A Domengi ne 

B- 1 - B-4 U l atis ian 

Capay Si l etz R i ver 
c Pen uti  an Vol s .  

Q) ? 
c D Bu l i ti an  Mega nos 

I Q) 
0 u 

0 E Ynezi an  Marti nez a.. Q) 

Cre taceous 

1 .  K l e inpel l ,  1 938; Schenck and K l ei npe l l ,  1 936; Mal lory , 1 959; Rau , 1 966 . 
2 .  Weaver , 1 944; Lowry and Ba ldwi n ,  1 952 . 
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Texaco - C lark and Wi l son No . 6- 1  

Probab l y  no o lder than upper U l a t is ian . Questionab l e  upper U l at i s ian samp les begi n at  705 and 
con ti nue to 8 1 40 .  The fi rst appearance of a form (Vag i nu l i nopsis mexicana) known to range no h igher 
than the U l ati s i an in the Ca l i forn i a  Terti ary is at 1 332 . The l ast di agnosti c samp l e  i s  8 1 40 .  The upper 
U l atis i an age is based upon the assoc i ation of U lat is ian-Nari z ian forms, such as Qu i nque locu l i na i mperi 
a l i s ,  P l ec tofrondicu l aria pac kardi , Eponi des mexi cana , and Gyro id ina  p l anata; w i th forms no younger than 
U l atisi an , such as Vagi n u l i nops i s  ca l i forn i ca ,  Tri far i na  advena c a l i forn i ca ,  C ibi c i des sandi egens i s ,  and 
Uviger i na lodoensi s  m i ri amae . 

Texaco - Cooper Mountai n No . 

Probab l y  no o lder than upper U l at i s ian . A probab l e  upper U l atis i an fauna first occurs at 1 980, a 
defi n i te ly  upper U l at is ian fauna fi rst occ urs at 4730 and con ti nues to 4948 . Probab le  upper U l ati si an 
faunas again  show up at 7282 and 78 1 2, w i th the lowest  di agnosti c samp le (8598 ) ,  wh ich  is a l so the low
est  samp le  in  the ho le,  bei ng a l so probab ly  upper U l ati s i an i n  age . The probab le upper U l at i s ian age for 
samp les i n  th i s  we l l is based upon th e data g iven above for the C l ark and Wi l son we l l .  Defi n i te upper 
U l atisi an identi fications are based upon the fur ther occu rrence of Amph i morph i na ca l i forn i ca wh i ch seems 
to be restric ted to the upper zone of that stage in the Ca l i forn i a  Terti ary . 

Reserve Oi I & Gas - Esmond No . 1 

O n l y  one samp l e  (2875) yi e l ded forami n i fera, and these were not suffi c ient l y preserved to be 
identi fi ab l e .  

50 -
200 

220 

1 60 -
260 -
380 -
480 -
580 

600 
6 1 8 

1 60 

260 
340 
480 
580 

580 - 680 
760 

680 - 780 
71 9 - 734 

(core) 

D i a g n o s e s  o f  S a m p l e s 

Not di agnosti c 
Probab l y  Refugi an 

Epi ni des k le inpe l l i  
Probab ly  Refugi an 

Uvi ger i na atwi l l i  
Not d i agnostic 
Not di agnostic 
Not d iagnostic 
Not di agnostic 
Refugi an 

Uvi geri na atwi l l i  
Ci bici des hodgei 
Planul i n a  h aydoni 
Plec tofrondi c u l ar ia  packardi 

Same fauna as above 
Same fau na as above 
Not d i agnostic 
Probabl y  Refugian 

Uvi gerina atwi l l i  
Not di agnosti c 
Probab l y  Refugian 

P lec tofrondicu l ar i a  packardi 
Eponides u mbonata 
Gyroi d ina  condoni 
Cassidu l i n a  g lobosa 
? Eponi des keenani 
Bol iv ina  ma-;:gr;;atCl 
BuTf'iii'fii'e I I  a curta 

Standard - H oag l and No . 1 

41  

780 - 880 

880 - 980 

980 - 1 080 

988 - 1 000 
(core) 

1 080 - 1 1 80 

1 083 - 1 1 00 
(core) 

1 1 80 - 1 280 

Probab ly  Refugian 
Nodogeneri na wegemann i 
Eponides u mbonata 
�a condoni 
? Cib ic ides hodgei 

Probably  Refugi an 
Eponi des u mbonata 
�ina pac if ica 
? Bul i mi n a  decurtata 

? Nari z ian -Refugi an 
Haplaphragmoides obl iqui cameratus 
? Cibi cides sp . 
Bul im ina  sp . 

Not di agnosti c 

Probab ly Refugian 
Cibic i des hodgei 
Eponi des mexi can a 
? Uvigerina atwil l i  
? Uvi geri na garzaensi s 

Not di agnostic 

? Narizi an -Refugian 
Eponides u mbonata 
? Cibi ci des hodgei 
Gyroi d ina p l anata 
G l obiger i na tri l oc u l i noi des 
? Uvi geri na atwi l l i  



1 200 

1 220 

1 240 

1 280 - 1 380 

1 297 - 1 307 
(core) 

1 380 - 1 480 

1 480 - 1 580 

1 51 2 - 1 522 
(core) 

1 580 - 1 700 

1 727 - 1 737 
(core) 

628 

631 

637 

? Norizian-Refugian 
Uvi ger ina garzaensis 

? Narizi an-Refugi an 
Plectofrondicu lar ia packardi 

? Narizi an -Refugian 
Uvi gerina garzaensis 

Refugi an 
? Uvigerina garzaensis  
Pseudogl andu l i na ovate 
Cibicides hodgei 
Planu l ina haydoni 

Refugi an 
Nodogeneri no wegemanni 
Gyroi dina condoni 
Plectofrondicularia packardi 
P lanul i na haydoni 
Cibi di ces hodgei 
Eponides lodoensis marti ni 
Bul i mi na sp . 

Refugian 
Planu l i na haydoni 
Gyroi dina condoni 
Globi gerina trilocul i noi des 
? Uvigeri na atwilli  

1 700 - 1 800 

1 800 - 1 900 
1 900 - 2000 
1 971 - 1 980 

(core) 
2000 - 21 00 
21 00 - 2200 
2 1 88 - 21 98 

(core) 
2200 - 2300 
2300 - 2400 
2408 - 241 8  

(core) 
2408 - 2500 
2500 - 2600 
2600 - 2700 
2653 - 2663 

(core ? )  
2700 - 2800 
2800 - 2900 

Haplophragmoi des obi i qui cameratus 3300 - 3393 
Eponi des umbonata 
Nonien pompi loides 

Refugian 
Planu l i na haydoni 
Cibici des hodgei 
Plectofrondi cularia packardi 
Gyroi dina condoni 
Globobul i mina pac i fica 
Cyc lammi na pac ifica 
? Uvi gerina atwilli 
Eponides lodoensis marti n i  
Eponides umbonata 

Refugian 
Nodogeneri no wegemann i 
Plectofrondi cu lari a packardi 
Planu l i na haydoni 
Gyroi dina condoni 
Eponides umbonata 

Refugian 
Eponi des lodoensis marti ni 
Cibici des hodgei 
Gyroi dina condoni 
? Uviger ina atwilli 

Refugi an 
P lanu l i na haydoni 
Eponi des mexicana ? 
Valvul inoria tumeyensis 

? Upper Narizian 
? Virgu l i na cal i forniensis 

? Upper Nari zian 
? Virgu l i n a  c a l i forni ensis 

? Upper Narizian 
? Virgul i na cal i forniensis 
Robulus sp . 

3393 - 3400 
(core) 

3420 - 3540 
3500 - 3609 
3608 - 3700 
3700 - 3880 
3800 - 3900 
3900 - 4000 
4000 - 41 00 

41 00 - 4200 
4200 - 4300 
4338 - 4348 

(core) 
4300 - 4400 
4400 - 4500 
4500 - 4600 
4600 - 4700 
4700 

4700 - 4800 
4800 - 4900 
4920 

5500 - 5520 
5520 - 5540 

Texaco - Cla tskanie No . 1 

646 

652 

1 220 - 1 227 

42 

Refugian 
Cibic ides hodgei 
Uvigeri na atwill i  
Globigerina sp. 
Cyc lammi na pac ifica 

Not di agnosti c 
Not diagnostic 
Not di agnostic 

Not diagnostic 
Not diagnostic 
Not di agnostic 

Not di agnostic 
Not diagnostic 
Not diagnostic 

Not d i agnostic 
Not diagnostic 
Not diagnostic 
Not di agnostic 

Not diagnostic 
Not d iagnostic 
Not di agnostic 
Not diagnostic 

Not diagnostic 
Not d iagnosti c 
Not diagnostic 
Not di agnosti c 
Not d iagnostic 
Not d iagnostic 
Probab l y  Refugi an 

Uvigerina atwi l l i 
Not diagnostic 
Not d i agnostic 
Not diagnostic 

Not di agnostic 
Not d iagnostic 
Not d iagnostic 
Not d i agnostic 
Probab l y  Refugian 

P lanu l ina haydoni 
Not d i agnostic 
Not d i agnostic 
Probab ly Refugian 

Cibic ides hodgei 
Not di agnostic 
Not d i agnostic 

? Upper Narizian 
? Virgu l i na ca l i forni ensis 
Robulus sp . 

? Upper Narizian 
? Virgu l i na cal i forni ensis 
Robulus sp .  

Not  diagnostic 



1 227 - 1 237 

1 237 - 1 247 

1 250 

1 253 

1 253 

1 259 

1 262 
1 265 

1 270� 

1 275 

1 277 

1 280 

705 

91 5 

91 9 

Probably Narizian 
Plectofrondicu l ari a packardi 
Pseudoglandu l i na ovata 
Qui nqueloculina im peri a l i s  
Robulus sp . 
Eponi des sp . 
Cyclammina samanica 
Cibici des natlandi 

Probably Nariz ian 
Quinquelocu l ina imperi a l is 
Cibicides natlandi 
Cyclammi �ica 
Eponides umbonata 

Probably Narizian 
Quinquelocu l ina imperia l is 

Probably Narizian 
Same fauna as above 

Probably Narizian 
Same fauna as above 

Probably Narizian 
Same fau na as above 
Haplophragmoi des obi iqui cameratus 

Not d i agnosti c 
Probably Narizi an 

Same fau na as 1 227- 1 237 
Probab ly Narizian 

Some fauna as 1 227-1 237 
Probab ly Narizian 

Same fauna as 1 227-1 237 
Eponi des mexicana 

Pro bably Narizian 
Same fauna as 1 227-1 237 
Eponi des mexicana 

Probably Narizi an 
Same fauna as 1 227-1 237 
Eponides mexicana 

1 283 through 
1 355 

1 358 

1 36 1  through 
1 394 

1 370 

1 374 through 
1 394 

1 397 

1 400 through 
1 583 

1 684 

1 687 through 
5608 

561 5 - 5621 

5621 through 
5644-5650 

Texaco - C lark & Wi lson No . 6-1  

? Upper Ul ati sian 
Trifarina advena ca l i fornica 
Bol ivina sp:--
Lagena conscri pta 
Quinqueloculina sp . 
Cibi ci des fortunatus ? 

? Upper U latis ian 
Ci bi ci des nat Iandi 
Globobu l imi na pac ifica 
Cassidu l i na g lobose 
Plec tofrondi CUlCiiTO garzaensi s 
Robu lus  sp . 
spirfTTf no sp . 

? Upper U l atisian 
Cibici des natl andi 
CCiS"SfClulT n a g I obosa 
Robu lus  sp . 
GiObobul i m i na pac i fica  
Plectofrondiculari a garzaensi s  

920 

925 

1 1 04 

1 1 1 0  
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Probabl y  Narizian 
Same fauna as 1 227-1 237 
Eponi des mexicana 

ProbCiblY"Narizian 
Same fauna as above, bu t fewer bugs 
Eponi des mexicana 
Spiri l l ina 

Probably Narizian 
Same fau na as 1 227-1 237 

Probably  Narizian 
Robu l us pseudovortex 
Robulus  sp . 
Pseudogl andu l i na ovata 
Oui nquelocu l i na imperi a l i s  
Plec tofrondicu lari a packardi 
Bathysi phon sp . 

Probably Narizian 
Same fauna as 1 227-1 237 

Probably Narizian 
Same fauna as 1 227-1 237 
Cibicides susanaensis 

Probably Nari zian 
Same fauna as 1 227-1 237 

Probabl y  Narizian 
Ouinquelocu l ina imperia l is 
Robulus pseudovortex ? 
Robulus sp . 
Plectofrondicu lar ia packardi 
? Cibic ides susanaensis 
Nonien sp . 
Nonionel l a sp .  
Eponides mexicana 
Eponi des sp . 

Not i dentifi abl e ,  poor I y preserved 

? Narizi an 
Cyc lammi na pac ifi ca 

Not i denti fiab le,  poor ly preserved 

Qui nquel ocu I i no sp . 
Globi geri na sp.  
Bul imina ovata 
NOri""fOr1e I I  a s p  . 

? Upper U l atisian 
Same fau na as 91 9 
Cibici des sandiegensis 

? Upper Ulatisian 
Same fauna as 9 1 5 ,  9 1 9 

? Upper U l ati sian 
Same fauna as 91 5,  91 9, but fewer 

bugs 
? Upper U l ati sian 

Same fauna as 9 1 5 ,  9 1 9 
Trifarina advena ca l i fornica 
OVTgeriria garzaensi's 
Bolivina pisc i formis ? 
Lagena h exagona 
GyrOfdina planata 
Cibici des sandiegensis 



1 332 

1 335 

1 549 

1 556 - 1 557 

1 808 

1 8 1 3  

2079 
2081 
2347 ::: 

2362 

2408 :!: 

3002 

301 1 

3691 through 
4077 

46 1 2  

46 1 6  

6020 :!: 
6 1 75 

(di tch) 

6245 
(ditch) 

6255 
(di tch) 

? Upper U lati sian 
Same fau no as 91 5, 91 9 
Vaginu l i nopsis mexi cana 
Plectofrondi cu laria packardi ? 
Qui nqueloculina i mperialis 

? Upper Ulatis ian 
Same as above 

? Upper U l ati sian 
Same as above 

? Upper U l atisian 
Same as 1 332 

? Upper U latisian 
Same as 1 332 

? Upper U l ati sian 
Same as 1 332 

Poorly preserved 
Poor I y preserved 
? 

? 

? 

? 

? 

Upper U latis ian 
Same fauna as 9 1 5 ,  91 9 
Bul i mi na garzaensis 
Upper U la ti s ian 
Same fauna as 9 15,  9 1 9 
Haplophragmoi des sp . 
Bulimina garzaensis 
Upper U l atis ian 
Same fauna as 9 15 ,  91 9 
Bu l i mina garzaensis 
Uvigerina lodoensis mi ri amae 
Upper Ulatisian 
Same fauna as 9 1 5 ,  91 9 
Vaginu l i nopsis mexicana 
Upper U latis ian 
Sparse 91 5 ,  91 9 fauna 
Vagi nu l i nopsis mexi cana 

Not d iagnostic 

? Upper U l ati sian 
Poor I y preserved 91 5 ,  91 9 fauna 

? Upper U l ati sian 
Poorly preserved 91 5, 91 9 fauna 
Verneu i l i na triangulate 

Not diagnostic 
? Upper U l atisian 

91 5,  9 1 9  fauna 
Vaginu l i nopsis mexicana 
Bul i mi na garzaensis 

? Upper U latis ian 
9 15 ,  9 1 9  fauna 
Vag inu l i nopsis mexicana 
Epon i des mex i c ana 
Uvigerina churchi demi costata 

? Upper U I ati s ian 
9 1 5 ,  9 1 9  fauna 
Vaginu l i nopsis mexi cana 
Vaginu l i nopsis saundersi 
Quinquelocu l i na imperi a l i s  

6360 
(di tch) 

6370 
(di tch) 

6470 - 6475 
(ditch) 

6690 - 6700 
(ditch) 

7025 
7040 

7055 

71 75 
71 90 
7675 - 7695 

(di tch) 

7730 ::: through 
8060 

8080 

8 1 1 0  

8 1 40 

8207 through 
831 8 

8335 

8343 

8380 

8392 

8395 

8400 

8408 

8425 through 
8451 
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? 

? 

? 

? 

Upper U l ati sian 
91 5,  9 1 9 fauna 
Vaginu l i nopsis mexicana 
Robu lus pseudovortex 
Bul i mi na garzaensis  
Quinquelocul i na  i mper ia l is 
Upper Ulatis ian 
Same as above 
Upper U l ati sian 
Same as above 
Upper U l ati sian 
Same as above 
Uvigeri�a churchi demicostata 

Not di ognosti c 
? Upper U latisian 

Vaginu l i nopsis mexicana 
? Upper Ul ati sian 

Same as 6360 
Not d iagnostic 
Not di agnostic 
? Upper U l ati sian 

9 1 5 ,  91 9 fauna 
Eponi des mexicana 
Uvi gerina churchi demi costata 
Not di agnostic 

? Upper U lati sian 
9 1 5 ,  9 1 9  fauna 
Bul i mi na garzaensis  

? Upper Ul ati s ian 
9 1 5 ,  9 19  fauna 

? Upper U l atisian 
9 15 ,  919 fauna 

Not di agnosti c 

? 

? 

? 

? 

? 

? 

? 

Eggere l l a sp . 
Cyclammina sp . 
Various aggluti nated forms 

As above 
Bu l i mi na garzaensis  

Same as 8335 

Same as 8335 

Same as 8335 
Globobu l i mina pac i fica  
Bu I i mi no garzaensi s 

Same as 8335 

Same as 8335 
Not diagnostic 



1 082 - 1 092 
1 098 
1 1 1 0  
1 1 1 4 
1 1 25 :!:  
1 1 27 
1 367 

1 369 
1 371 
1 373 
1 375 
1 381  through 

1 440 
1 980 

1 984 

1 986 through 
2000 

2 1 92 - 2204 

2206 

2435 
2439 
2443 

2745 through 
4283 

4287 
4290 
4404 - 441 1 

Texaco - Cooper Mounta in  No . 1 

Poorly preserved 
Poorly preserved 
Not d iagnostic 
Poor ly· preserved 
Not diagnostic 
Poor ly preserved 
Poorly preserved 

? Anoma l i na sp.  
? Anomalina sp . 
Quinqueloculina imper ia l i s ? 

Poorly preserved 
Gastropods 
Not diagnostic 

Upper U l ati si an 
Bu l i m i na sp . 
CaSsiduTi na g lobose 
Cibici des natlandi 
Eponi des mei<fCOnO 
GTObObu l i mi na pacifica 
Nonien pompi loides 
Nonionella sp .  
Plec tofrondicu laria packardi 
Robulus sp . 
?GUiiibel ina cubensis 
Uvi gerina lodoensis miriamae 

Upper U l ati sian 
Same as above 
Cibic ides sandiegensis 
ve;:ne;:;ITina triangu late 

Upper Ulatis ian 
Same as above 

Upper U l a ti s ian 
Some of the 1 980 fauna is 

recogni zab I e 
Upper U latis ian 

Some of the 1 980 fauna is  
recogni zab le  

Cibici des susanaensis 
Poor ly preserved 

Cibici des susanaensis 
Eponides mexicana 

Poorly preserved 

Not di agnostic 
Poor l y  preserved 
Upper U l atis ian 

Bu l i mi na sp . 
CfbTCfdes natlandi 
C. susanaensi s 
Eponi des mexicana 
CyC!CiiTiini no pacifi co 
Gyroi dina planata 
Verneu i l i na triangulate 
Nodosaria latejugata 
Nonien pumpi loi des 
Ouinquelocu l i na i mper ia l is 
Robulus sp . 
AriOriiOTi no sp . 
Marginulina sp. 

45 

441 1 - 441 4  

4490 

4492 

4494 

4498 through 
4506 

451 1 

4720 

4724 

4730 

4732 

4734 

4736 

4738 

4740 

4742 through 
4948 

5087 - 5099 
5279 
5285 ± 
5293 - 5300 

5300 

5754 
5759 
5763 

5768 through 
7258 

Upper U l ati sian 
Same as above . 

Upper U latis ian 
Same as above 

Upper U lati si an 
Same as above 

Upper U latisian 
Same as above 
Vaginu l i nopsis mexicana 

Upper U l ati sian 
Same as 4404 - 441 1 

Upper U l ati sian 
Same as 4404 - 441 1 
Robulus  pseudovortex 

Upper U latisian 
Same as 4404 - 441 1 

Upper U l atis ian 
Same as 4404 - 441 1 

Upper U lati sian 
Same as 4404 - 441 1 
Vaginu l i nopsi s mexicana 
Pseudoglandul ina ovata 
Amphi morph i na caTiTcl"riiica 
? Va lvu l ineria wi l coxensis 

Upper U latisi an 
Same as above 
Robu lus pseudovor tex 

Upper U latisian 
Same as 4732 

Upper U l atisian 
Same as 4732 

Upper U l atisi an 
Same as 4732 

Upper U l ati sian 
Same as 4732 
G l obobu l i mi na pac i fica 

Upper U l ati sian 
Same as 4732 
Bathysi phon sp . 
Cyclammina sp . 
Cyclammina sp . 

? Upper Ulatisian 
Bathysi phon sp . 
Cyclammina paci fica  
HaplophragmOlCieSCibl iqui cameratus 
Verneuli na triangulate 

? Upper U l ati sian 
Cyc l ammina pac ifica 
HaplophragmOlCieSCibl iqu i cameratus 
Verneui l i na triangulate 

Poorly preserved 
Poorly preserved 
? Upper U l atisian 

Ci bicides sandiegensis 
Gyroi dina pl anata 
Verneulina tr iangulate 
Robulus sp . 

Not di agnostic 



7282 

78 1 2  

78 1 6  
7820 

? Upper U latisian 
Bathysi phon sp o 
Dental i na sp o 
Robul us sp o 
�eloc u l ina imper ia l is 
Bu l i mi na sp o 
?VCiginuli nopsis mexicana 

Upper U latis ian 
Bathysi phon sp o 
Pseudogl andu l i na ovata 
Robu lus pseudovortex 
NodOsOria latej ugata 
Eponides mexi cana 

Poorly preserved 
Upper U l atisi an 

Same as 781 2  

46 

7952 

7954 
7957 through 

796 1 
8596 

8598 

Upper U l ati sian 
Same as 78 1 2  

Poor ly preserved 
Upper U l atisi an 

Same as 781 2 
Upper U latis ian 

Bul i mina sp o 
Eponi des mexicana 
vc;gT;iUTinopsis mexicana 
Pseu dog I andu I in  a ova Ia 
Cyc Iammi na sp o 
Bol i vina spo  

Upper Ulatisian 
Same as above 
Robu lus sp o 



Company 

A l exander 

Bi rdseye 
Cannery 

Cast le  Rock 
O & GCo . 

V .  Ern tson 

Fai rvi ew ,  
Ci ty of 

G u l f  O i l  
Corp . 

H i l l eke, 
Lou i s  

Humb le  O i l  & 
Refi n ing Co . 

H umb le  O i l  & 
Refi n ing Co . 

Joh nson 
Lumber Co . 

T A B L E  1 .  D R I L L I N G  A N D  T E S T  I N F O R M A T I O N 

We l l  
Name Location 

Year Tota l 
Dri l l ed Depth We l l  Data 

? Sec . 1 4 , T 75 ,  1 931 
R5W . , Pol k 
County 

Water we l l S E� Sec . 36 , 1 929 
T l  N ,  R3W .  
Wash i ngton Co . 

Qu ig l ey 1 Center Sec . 1 8 ,  1 925 
T9N , R2W . 
Cow l i tz County , Wn . 

Schermacher N E� Sec . 27, 1 958 
No . 1 T95 , R2W .  

1 440' Gas in sal t wa ter sand (see gas ana I y
si s Tab l e  N o . 3 . ) 

1 6 1 9 ' Top Co l u mbia Ri ver Basa l t  1 480 ' . 
U . S .  G .  S .  Water Supp ly  Paper 1 697, 
p .  1 33 

2893' Traces of oi I reported . 

2426 ' Probab ly  mari ne sedi ments be l ow 1 650' . 
No oi I or gas shows . 

Water 
we l l  

Mar ion Cou nty 
SW� Sec . 27, 
Tl N, R3E  . 

1 956 1 060' Top of Col umb ia  R iver Basa l t  at 800 ' , 
penetrated 260' of Eag l e  Creek Forma
tion (? ) (U . S . G . S .  WS P 1 793, p .  63) 
Gas shows in mud; 401 0-4025 , 441 0-
4780 , 5080-5 1 20 ,  51 76 -51 84 (1 20 uni ts) . 

Porter 1 

Water 
we l l  

Mi l l er 1 

Wi c ks 1 

Wa ter 
we l l  

Mu l tnomah Co . 
N E� Sec . 27, 
T l 3S .  I R4W . 
L inn  Coun ty 

1 963- 8470' 
1 964 

N E� Sec . 1 9, 1 950 
T l S ,  R2W .  
Wash i ngton Co . 
S E� Sec . 1 0 , 1 962 
T l OS ,  R3W . 
L inn  County 

N E� Sec . 1 1 ,  1 962 
T7S , R l  E .  
Mar ion Cou n ty 

N E� Sec . 1 8 ,  1 948 
T l l S , R l OW 
Li nco l n  County 

47 

Wel l began f l owing  whi l e  dri l l i ng at 
5080 ' . Mud contami na ted w i th gassy 
sa l t  water . 
FT (381 1 -3877) 
Test 1 h r .  1 5  mi ns . Recovered 3250 ' 
r ise of gassy sa l t  water , 1 9 , 228 ppm 
NaC I . 

903' Top of Col umbia Ri ver Basa l t  at 8 1 8 ' . 
(U . S . G . S . WSP  1 697, p .  1 37) . 

4951 ' Gas shows i n  mud; 670-680' , 1 200-
1 300' I 2040-2060 '  I 2560-2600' I and 
2665-2690 ' . 
FT (2374-2425) 
Test 90 mi nutes . Recovered 2200 ' of 
sa l t  water, 1 2 , 1 00 ppm NaCI . I H H  
1 200 psi , F H H  1 1 00 psi , I 5 1  P 1 000 psi , 
FS I P 900 psi , I F P 300 psi , F F P 800 psi . 
(See Water Anal ysis Tab le No . 4) 

7797' Mar ine  sedi ments to 2936 ' , be low th i s  
depth predomi nan t ly  vo l can ics . No oi I 
shows . Traces of gas , 4780-5540' i n  
vo lcani cs . 

1 900' S trong gas show at 1 330' . 



Company 

tadd 

Laki n ,  D i ck 

Lease Ho I  d ing 
Syndi cate 

L inn County 
Oi l Deve l . 
Company 

Lower Co lumbi a 
O i l  & Gas,Co . 

A .  L .  Mc Kee 

Mi r iam 
Oi l Co . 

Mi r iam 
Oi l Co . 

Mi ri am 
Oi l Co . 

Wel l 
Name 

Water 
wel l 

No . 2 

Du tch 
Canyon 
we l l 

Barr 1 

Brown 1 

Water 
we l l  

B l i ven 1 

B l i ven 3 

E l l i ott 1 

Tabl e 1 .  Dri l l i ng and Test I nforma tion , cont inued 

Location 

N E:k Sec . 36, 
T l N ,  R 1 E .  
Mul tnomah Co . 
NW:k Sec . 31 , 
T 1  OS . ,  RN/ . 
Benton Cou nty 
NW:k Sec . 1 7, 
T3N,  R2W .  
Co lumb ia  Co . 

NW:k Sec . 32, 
T l 1 S , R 1 W .  
Li nn County 

NW:k Sec . 25 , 
T8 N ,  R 1 0W .  
C l atsop Co . 

NW:k Sec . 6 
T6S , R4W . 
Po l k  County 
SW:k Sec . 1 1 ,  
T8S,  R5W . 
Po l k  Cou n ty 
SE:k Sec . 1 0 , 
T8S, R5W . 
Po l k  County 
SW:k Sec . 9, 
T8S , R5W . 
Po l k  Cou nty 

Year Tota l 
Dri l l ed Depth 

1 885 1 700' 

1 93 1  700 '  

1 925- 4426' 
1 927 

We l l  Data 

Top Col umbia Ri ver Basa l t  1 300' . 
(U . S . G . S .  WS P 1 793, p .  6 1 ) 

Derr ick  reported l y  destroyed by gas 
b l ow -ou t .  (See Gas Ana l ys i s  Tab l e  
No . 3 , gas from Wel l No . 1 . ) 
Sa l t  wafer i n  b lac k  sand a t  1 740- 1 780' . 
Gas sand at 1 850- 1 8  72' reported I y 
b l ew mud and water 20' above the 
derr i c k  floor . A few traces of oi l were 
reported . (See Gas Ana lysis Tab l e  3 . )  

1 958 4529' O i l  shows reported i n  mud wh i l e dri l -

1 92 1 - 4808' 
1 922 

1 922 2985'  

1 957 1 300' 

1 957 1 801 ' 

1 955- 1 835' 
1 958 
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l i ng at 4320-4500 ' .  
5�" cas i ng cemen ted at 4422 ' . 
DST (4298-432 1 )  No . 1 
Test 1 h r . ,  5 m i n . Recovered 620' net 
r i se; 440'  of gas cu t  mud and 1 80 '  of 
fresh water (operator spotted fresh water 
before perforat ing the casi ng) . 
Ac id i zed perforat ions 4298-4321 ' .  
DST (4298-4321 ' ) 
Test 1 h r . recovered 620' net ri se; 
440' of mud and 1 80' of mud aci d .  
DST (2233-2267') 
Test 38 mi n .  Recovered 78 ' r i se of mud . 
Swab test (2233-2267 ' )  
Ran  2! " tubi ng . Swabbed unti l f lu i d 
l eve l stood at 4300' i nsi de 5�" cas i ng . 
On ly  a sma l l  amount of gas bubb led 
through the fl u i d .  (See Gas Ana l ys i s  
Tab l e  No.  3 . )  
Gas shows a t  2380-3690 ' .  O i  I sands 
reported at  3723' , 3796 ' , and between 
3854 ' and 3877' . 

F l ows 500 ppm s l i gh t l y  gassy sal t water . 
(State Engi neer 's Ground-water Report 
No.  7) 
Some sa l t  water encoun tered be low 400' . 
No oi I or gas shows . 

Traces of oi I reported . 

5� " cas i ng  dri ven to 1 256 ' . 2�" tubing 
was run i n to the ho le  and a packer set 
in open ho l e  at 1 700 ' . 



Company 

Mi riam 
Oi l Co 

R . Mi tche l l 
& Associates 

Oregon O i l  
& Gas Co . 

Port l and Gas 
& Coke Co . 

Port l and Gas 
& Coke Co . 

Prescott, 
Ci ty of 

Tab l e  1 .  Dri I l i ng and Test I n formation , con ti nued 

Wel l 
N ame Location 

E l l iot t  1 (cont . )  

B l i ven 1 

Roberts 1 

S teiwer 1 

NW* Sec . 1 5 , 
T8S ,  R5W . 
Po l k  County 
N E* Sec . 25 , 
T .  l OS ,  R8W . 
L i nco l n  County 

NW* Sec . 1 4 , 
T9S , R3W .  
Marion County 

Wi edeh ker 1 NW� Sec . 24 , 
T9S ,  R3W . 

Water 
we l l 

Mar ion Cou nty 

SW* Sec . 25, 
T 7N ,  R2W .  
Co lumbi a Co . 

Year Tota l 
Dr i l l ed Depth We l l  Data 

Swab Test ( 1 700' - 1 835' ) 
Swabbed sal t water . F l ui d  level  was 
960' before the test . The ho l e  fi l i ed 
s l ow l y  after being "swabbed-down " ,  
i nd icat ing a t ight formation . A few 
rainbows of oi I cou l d  be seen i n  the 
sa l t  water , no gas . 

1 959 1 347' Smal l f l ow of gas encou ntered (see 
Gas Ana lys i s  Tab l e  No . 3) 

1 958 2630' Smal l gas shows on d i tch wh i l e  dr i l l i ng 

1 933- 2845' 
1 935 

1 935- 36 1 7' 
1 936 

at 1 5 1 5- 1 520' and 1 670-1 700 ' . Sa l t  
water contami nat ion of  mud whi  I e dr i  1 -
l i ng at 2405-2425 ' .  
Tw isted off left bi t and two dri l l -co l lars 
i n  the ho le at 2562-2630' . 
FT (2389-2569 ' )  
Test 1 hr . 1 0  m in . Recovered 81 0 '  r i se 
of gassy , muddy sal t water , 9 1 50ppm 
N aC I . I F P 1 90 psi , F F P 380 psi , FHH  
1 300 psi . 
FT (21 58-21 78 ' )  
Test 1 h r . 30 min . Recovered 1 880' r i se 
of s l i gh t l y  gassy, muddy sa l t  water , 
1 3, 1 00 ppm NaCI . I F P  21 0 psi , F F P  
985 psi , FH H 1 200 psi . 
FT ( 1 739- 1 8 1 7' )  
Test 3 h r . 3 0  m in . Recovered 1 495 ' net  
r i se; 995' mud and 500 ' of gassy sa l t  
water , sal i ni ty not tested . 
FT ( 1 1 52-1 232 ' )  
Test 4 5  mi n .  Gas surfaced i n  1 2  m i n . ,  
dead after 30 m in . Recovered 1 025 ' 
r i se of muddy sa l t  wate r ,  5050 ppm 
N aC I . I F P 225 psi , F F P 5 1 0 psi , F H H  
685 psi . (See Gas Ana l ys i s  Tab le  No . 3) 
Reported ly  encountered oi I and gas 
shows i n  sa l t  water sand at 2535-2845' .  

Gas shows reported i n  sands betw een 
487- 1 678 '  (sands wet be low 830' - sa l t  
water) . L ight oi l reported i n  a wet 
sand at 1 000- 1 040 ' . Wel l bottomed 
i n  basa l t? 

1 925 1 008 ' Top of basa l t  at 1 5 ' ,  bottom at 972' (? ) .  

49 



Company 

Reserve O i l  
& Gas Co . 

Reserve O i l  
& Gas Co . 

Wel l 
Name 

Bruer 1 

Esmond 1 

Tab le 1 .  Dri I l i ng and Test I nformation , con ti nued 

Location 

N E;k Sec . 3 1 , 
T6S, R4W . 
Po l k  Cou nty 

SW;k Sec . 7, 
T l 2S ,  R 1 W .  
L i nn County 

Year Tota l 
Dr i l l ed Depth We l l  Data 

1 960 5549' Gas shows in mud 680-880 ' , 1 1 50-
1 585' . Strong show (70 un i ts) at 
1 570- 1 580 . 
FT ( 1 550-1 586) 
Test 22 mi ns . Gas surfaced i n  5 mi n . ,  
w eak b low .  Recovered 358 ' of gassy , 
muddy sa l t  water , 1 6 , 1  OOppm NaCI . 
I H H  800 psi , I S I P  500ps i , I F P  1 25psi , 
F F P  1 25psi , F S I P  250ps i , FHH  750psi . 

1 962 8603' FT (2891 -2941 ) 

50 

Test 4 1  mi n .  Recovered 1 44 '  r i se of 
watery mud , sa l i n i ty 7000 ppm N aC I . 
I H H  1 625psi , I S I P 1 00 ps i , I F P  1 00psi , 
F F P  1 25psi , FHH  1 625psi . 
FT (3974-401 O) 
Test 50 mi ns . Gas su rfaced i n  7 mi n . ,  
weak b low .  Recovered 70 ' of s l i gh t l y  
gas-cut mud . I H H  2500psi , I S l  440psi , 
I F P  72ps i , F F P  1 22psi , FHH  2500ps i . 
(See Gas Ana l ys i s  Tab l e  3) 
FT (4790-4875) 
Test 50 mi n .  No water cushi on . Gas 
surfaced in 4 m in . ,  medi um to fa i r ,  
decreasi ng b l ow .  Recovered 377' ne t  
r i se; 60 '  watery mud ,  60 '  of gas-cu t  
m u d  and 257' o f  very gassy mud .  I H H  
3 1 50psi , I S I P 1 652ps i , I F P 1 78psi , 
FF P 1 1 8psi , FH H 31 46psi . (See Gas 
Anal ysi s Tab l e  3) 
FT (7055-71 06) 
Test 1 h r . 1 6  m i n . Used a 2000' water 
cush ion . Wel l f low ed very g assy sa l t  
water a t  a 2000 B/D rate, 47, 500 ppm 
NaC I . I HH 5779psi , I S I P  5475psi , I F P  
3863psi , F F P4482psi , F S I P  5332psi , 
FH H 5680ps i . 
FT (8027-8045) 
Test 1 h r . 1 6  m i n .  Used 2000' of water 
cush i ons . Gas surfaced i n  4 1  m i n . ,  
med i um gas b l ow .  Recovered 839' net 
r i se; 455' of gassy, muddy sa l t  water, 
385' of c l ear sa l t  water , 42, OOOppm 
NaC I . I H H  656 1 psi , I S I P  3939psi , 
I F P  1 237psi , F F P  1 338psi , FS I P 236 1 
psi , FHH 6557psi . (See Gas Ana lysis 
Tab l e  3) 



Company 

R ichfi e l d  Oi I 
Corp . 

R ichfi e l d  Oi I 
Corp . 

J .  Romig 

Standard 
Oi l Co . 

Sunray Mid-
Conti nent Oi  I 
Company 
Texaco , I nc .  

Texaco,  I nc .  

Tab le  1 .  Dr i l l i ng and Test I nformation,  conti nued 

We l l  
Name 

Barber 1 

Weyerhauser 
No . 1 

Water 
we l l  

Hoag l a nd 
Uni t 1 

Kappl er 1 

Benson -
C l atskani e  
No . 1 

C l ark  & 
Wi l son 

Loc ation 

S E� Sec . 23, 
T l N ,  R l W .  
Mul  tnomah Co . 
SW� Sec . 3 1 , 
T 1  ON , R8W 
Wah kiakum 
County , Wn . 
S E� Sec . 1 7  
T6S ,  R4W . 
Po l k  County 

S E� Sec . 1 1 ,  
T 7N , R l  OW . 
C l atsop Co . 
NW� Sec . 1 2, 
T2N,  R2W .  
Mu I tnomah Co . 
N E� Sec . 36 , 
T7N , R4W . 
Columbi a Co . 

N E� Sec . 1 9, 
T6N ,  R4W . 
Co l umbi a 
County 

Year Tota l 
Dri l l ed Depth We l l  Data 

1 946 7885' No oi I or gas shows . 

1 955 9 1 1 0' Most ly  fi ne-grai ned sedi ments . Brown 
stai n i ng and ye l l ow f luorescence in  
cores (7577-7582 ' )  and (8288-8298 ' ) .  
N o  formation tests run .  

1 956 270' Brae kish water encountered . We l l  pro -
duced a sma l l amount of vo la ti l e  gas 
upon comp l etion . (State Eng i neer ' s  
Ground Water Report No . 7 . ) 

1 955 71 0 1 ' Spotty fl uorescence on frac tu re p l anes 
i n  sandstone core , 5464-5471 ' .  

1 957 1 666 ' No oi I or gas shows 

1 945 5650' O i l y odor in vo l can i c  brecci a 730-780 ' ,  

1 946- 8500' 
1 947 

51 

no cu t .  Gas and oi I show 1 394- 1 401 ' .  
Gas show 2 1 59-2 1 70' . L ight  ye l l ow 
ether cut  after several hou rs from sam p i e  
5 1 1 4-51 46 ' : Core had no  odor . 
No  formation tests run . Reamer stuck 
in  the ho le at 5640' . Ho le  had to  be 
abandoned . 
Gas shows: 2034-2042 ' ,  3064-3084 ' ,  
and 322 1 -324 1 ' (no f l uorescence noted , 
however , mud contami nated w i th oi I 
as a resu l t  of f ish i ng opera tions dur i ng 
dri l l i ng from 8 1 59-8500' . )  
FT (201 7-2076) Pac ker fai l ed .  
FT (2042-2076) Pac ker fai l ed .  
F T  (2036-2076) 
Test 45 mi n .  Recovered 85' r i se of mud . 
FT (3064-3094) 
Test 40 mi n .  Recovered 620' net r ise; 
1 00' of mud and 520' of brack i sh water , 
6000ppm NaC I . 
FT (321 4-3241 ) 
Test 45 mi n .  Recovered 1 250' net r i se; 
270' mud and 980' of brac kish water , 
5 1 40ppm NaC I . 
5�" cash ing cemented at 8 1  00' . 
WNSO 7835 - Squeezed . 
W NSO 7950 - Squeezed . 
wso 7833 . 
wso 7950 . 



Company 

Texaco,  I nc .  

Texaco,  I nc . 

Texaco,  I nc .  

Un ion Oi l 

Wi l l amette 
Va l l ey Petro l . 
Syndi cate 

Tab l e  1 .  Dri I l i ng and Test I n formation ,  cont inued 

We l l  
Name Location 

C l ark & Wi  I son (con t . ) 

Cooper 
Mt . 1 

S E� Sec . 25, 
T l S , R?N . 
Co lumb ia  Co . 

Potter 1 S E� Sec . 8 ,  
core ho le  T4N ,  R3W .  

Co l u mbi a Co . 
McGowan 1 S �  Sec . 22, 

T9N , R 1 0W .  
Pac i fi c  Co . ,  
Wash . 

? NW� Sec . 1 1 ,  
T l 2S .  I R5W . 
Benton County 

Year Tota l 
Dr i  l i ed Depth 

1 945- 9263' 
1 946 

We l l  Data 

DST (7965-8000) 
Test 7 hours . We l l  f l owed sa l t water at  
70 B/D rate , no trace of oi  I or  gas . 
Sa l i n i ty tested 1 2 , 200ppm NaCI . I F P  
600psi , F F P  3550psi , F S I P 3950psi . 
DST (7880-7900 and 7920-7937) 
Test 1 0  hours,  22 mi n .  F lu i d  surfaced 
in 4 hours, 53 mi n .  We l l  f lowed sa l t  
water  at a 68 B/D rate, s l i gh t  amount  
of f l ammab l e  gas , no  oi  I .  Sa l t  water 
tested 1 7, 500ppm NaCI . 
I F  P 500psi , FF P 3500psi , FS I  P 3900psi . 
Non-fl ammab l e  gas i n  sa l t  wa ter at 
7862-9263 ' .  
FT  (2793-2845) 

Test 20 mi n .  Recovered 35' r i se of mud . 
FT (3505-3534) 
Test 30 min . Recovered 3 1 2' r ise of 
muddy sa l t  water , 57, 400 ppm NaC I . 
7" casi ng cement at 7862' . 
DST (7862-9263) 
Test 8! hours . No water cush ion used . 
Mud surfaced i n  2 hours , 25 m i n . Sa l t 
water su rfaced in 5 hours . We l l  f lowed 
frothy sa l t  water at a 29 B/h r rate . 
Water temperature was 88 . 5° F .  Gas i n  
sa l t  water was non fl ammab l e . S a l i n i ty 
tested 80, 400ppm NaCI . FFP  3700psi . 

1 940 608' A sma l l  f low of gas was encountered . 
(See Gas Ana l ysis  Tab le  No . 3) 

1 929 4385' S l i gh t  gas show reported . Dri l i ed en-

1 932- 2 1 50' 
1 934 

52 

t i re ly  in Eocene vo l can i cs . 

Gas encoun tered i n  sa l t  water sand at  
1 20 '  and i n  a carbonaceous sand at 
1 560-1 565 ' . 



T A B L E  2 .  D E S C R I P T I O N S O F  D R I L L  C U T T I N G S  A N D  C O R E S . 

I n d e x 

Company Wel l Name Map Reference Text Page 

Cast le  Roc k Oi l & Gas Co . Qu ig ley 1 P l ate I I  (not shown)  54 
Commonwea l th ,  I nc .  Wa ter we l l  P l ate I l l  56 
Ernsto n ,  V .  V . ,  & Assoc . Schermacher 1 P l ate V 56 
Fai rvi ew ,  Ci ty of Water wel l  P l ate I l l  57  
Gu l f  Oi l Corp . Porter 1 P l ate V I  58 
H i  I I  eke, Lou i s  Water we l l P l ate I l l  6 0  
H u m b l e  O i l  & Ref . Co . Mi l l er 1 P l ate V 6 1  
H u m b l e  O i l  & Ref . Co . Wic ks 1 P l ate I V  62 
Ladd Estate Water we l l P l a te I l l  63 
Lease Ho l di ng Synd icate Du tch Canyon we l l P l ate I l l  (not shown )  64 
Li nn Coun ty Oi l Dev . Co . Barr 1 P la te V I  64 
Lower Col u mbi a Oi I Co . Brown 1 P l ate I 66 
Morr ison 1 3-Q - 1  Water we l l P l ate I l l  71 
Oregon Oi  I & Gas Co . Roberts 1 P l ate V 71 
Prescott,  C i ty of Water we l l P l ate I I  72 
Reserve Oi I & Gas Co . Bruer 1 P l ate I V  73 
Reserve Oi l & Gas Co . Esmond 1 P l ate V I  74 
R ichfi e l d  Oi I Corp . Barber 1 P l ate I l l  77 
R ichfi e l d  Oi l Corp . Weyerhaeuser 1 P l ate I 8 1  
S tandard Oi I Co . Ca l . Hoag l and 1 P l ate I 85  
Texaco ,  I nc .  C l ark & Wi l son 1 P l ate I I  89 
Texaco ,  I nc . C I atskani e 1 P l ate I I  1 01 
Texaco,  I nc • Cooper Mt . 1 P l ate I l l  1 08  
Union O i l Co . McGowan 1 P l ate I (not shown) 1 20 

53 



CASTLE ROCK 01 L & GAS CO . 

Quig l ey N o .  1 

Center Sec tion 1 8 , T .  9 N. , R .  2 W . , Cow l i tz Coun ty, Wash . 

to 1 0  Sandstone . 840 855 Sha le ,  b lue . 

1 0  24 Sha le ,  dark brown . 855 932 Sha le ,  sandy , traces coa l . 

24 82 Sha le ,  dark gray to brown . 932 937 Sand . 

82 88 Sand, dry . 937 995 Sha le ,  sandy , traces coal water . 

88 1 1 0 Sha le ,  gray, fossi I s .  995 1 0 1 4  Sand , water . 

1 1 0  1 28 Sand, soft, fossi l s .  1 01 4  1 023 Sha l e ,  sandy blue . 

1 28 1 54 Sand, gray, harder . 1 023 1 040 Sand . 

1 54 256 Sha le ,  sandy , gray to brown . 1 040 1 048 Broken , sand, pebb les ,  water . 
01 
� 256 295 Sand, gray . 1 048 1 060 Sand . 

295 356 Sandy , gray sha l e .  1 060 1 1 1 6 Sha le , brown , traces oi l .  

356 390 Sand, gray, trace oi l .  1 1 1 6 1 1 28 Sand, water . 

390 448 Sand, gray , soft . 1 1 28 1 305 Sha l e ,  brown,  some sandy and th in  sh e l l s .  

448 460 Sha l e .  1 305 1 3 72 Sha le , gray . 

460 520 Sand, water at 460 .  1 372 1 376 Lime, hard . 

520 678 Sha le ,  brown to l i ght gray . 1 376 1 4 1 0  Sha le ,  gray, trace oi I .  

678 690 Sand, coarse gray, many fossi I s .  1 4 1 0  1 504 Sha l e ,  gray, most ly  sandy, show oi I .  

690 704 Sha le ,  sandy . 1 504 1 524 Sha le ,  gray . 

704 736 Sand, gray . 1 524 1 526 Sand, hard, coarse . 

736 765 Sha le ,  sandy . 1 526 1 606 Sha le ,  b lue wi th th in  l ime streaks . 

765 824 Sand, gray, fossi l s . 1 606 1 6 1 8  Sand . 

824 840 Sha le ,  brown . 1 6 1 8  1 620 Sha le ,  mud? 



Cast le Roc k Oi I & Gas Co . (cont . )  

1 620 1 640 Sand, water . 2335 2360 Sha le ,  brown . 

1 640 1 644 Sha l e .  2360 2380 Tuff w i th th i n  sh ales .  

1 644 1 71 5  Sand . 2380 2392 Sha le ,  gray . 

1 71 5  1 720 Sha le ,  soft . 2392 2442 Sha le ,  gray most ly ,  sandy . 

1 720 1 763 Sand, most ly very hard , dar k .  2442 2446 Lime, hard , b lack (a l tered basa l t? ) . 

1 763 1 770 Sha le ,  sandy . 2446 2476 Sha le ,  gray with l i me she l l s (al tered basa l t? ) .  

1 770 1 784 Sand . 2476 2488 Sand, water . 

1 784 1 789 Sha le ,  brown and b lue . 2488 251 5 Sha l e  w i th th in she l l s .  

1 789 1 795 Sand . 251 5 2635 Sand, brackish water at 2550 ' . 

1 795 1 840 Sha le ,  brown . 2635 2643 Sha l e .  

(JI 1 840 1 885 Sha le ,  gray , sandy . 2643 2647 Coa ly . (JI 

1 885 1 930 Sha le ,  brown . 2647 2724 Sha le ,  gray, sandy . 

1 930 2 1 1 5  Sha le ,  gray with l ime she l l s  (a l tered vo lcani cs? ) .  2724 2782 Sand, gray, water . 

21 1 5  2 1 25 Sha le ,  blac k .  2782 2808 Lime, sandy . 

21 25 2 1 65 Sha le ,  green . 2808 2852 Sand , water . 

2 165 2 1 95 Sha le ,  gray . 2852 2856 Sha le,  soft . 

21 95 2265 Sand, gray, sal t  water . 2856 2862 Sand, good show oi I .  

2265 2304 Tuff and ash . 2862 2885 Sand . 

2304 2320 Sha le ,  gray . 2885 2890 Sha le ,  b lue . 

2320 2335 Sand, very coarse , quartz . 2890 2893 Li me, hard, black (al tered basa l t? ) .  



Ul 
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COMMO NWEALTH , I NC . 
Water Wel l 

Sect ion 2, T .  1 S . ,  R .  1 W . ,  Wash ington County, Oregon . 

0- 9 '  

9- 27 
27.::. 36 
36-1 09 

1 09- 1 5 1 

1 5 1 -1 58 
1 58-2 14  
21 4-23 1 
23 1 -239 

239-253 
253-297 
297-304 
304-31 6  
3 1 6-329 
329-364 
364-493 
493-527 
527-593 
593-627 
627-673 

673-71 7 
71 7-770 
770-777 
777-854 
854-872 
872-875 

Soi I and mantle (undifferentiated): 
C lay and soi I 

Bor i ng lava (basal t): 
Rock ,  broken 
Roc k, gray , medium hard 
Rock ,  gray , hard 
Roc k, gray, hard (some broken crevices wi th 

brown seams) 
Roc k, gray , crevices 
Rock, gray, hard 
Roc k,  gray, very hard 
Rock, brown 

Troutda le  Formation: 
Conglomerate 
C lay ,  ye l l ow 
Clay, b lue 
C lay ,  yel low 
Clay, b lue 
Clay, yel low 
C lay, b lue 
Clay, red 
C lay, b lue 
C lay ,  red and yel l ow 
Conglomerate 

Columbia Ri ver Basa l t : 
Roc k,  decomposed 
Rock, brown and gray , hard 
Roc k,  brown,  hard , broken 
Rock,  gray and black 
Roc k, b lack, water bear ing 
Rock,  gray, hard 

V .  V .  ERNTSON & ASSOC IATES 
Schermacher No . 1 

Sec tion 22, T .  9 S . ,  R .  2 W . ,  Marion County, Oregon 

0- 1 90 
1 90- 240 
240- 725 

725- 920 

920-1 1 1 0 

1 1 1 0- 1 1 50 
1 1 50-1 430 

1 430-1 640 

1 655- 1 680 

1 680-1 71 0  
1 71 0-21 1 5  
21 1 5-21 80 
2 1 80-2350 

2350-2385 
2385-241 9 

Composi te Samp le  Descriptions 

Sand and grave l ;  fragments of vo lc anic roc ks , basal tic . 
Andesi te; medi urn greenish gray , hard . 
Basa lt; dark grayish b lack and pinkish b lack ,  hard, 
aphan i tic to microcrystal l i ne,  some zeol i te, weathered 
du l l  brownish green o l i vine(? ) .  
Sha le; grayi sh ,  pi nkish ,  very fi rm , si l ty ,  tuffaceous 
wi th th in i n terbeds of friab le,  medium to fi ne grained 
sandstone composed mai n l y  of subangu lar pi eces of 
basa l t .  
S i l tstone; medium grayish brown, very firm, sandy , 
tuffaceous . 
Sha le; medi um gray, firm,  si l ty .  
SfftStone; medi um gray and brownish gray , very firm, 
tuffaceous . 
Tuff; brownish gray , firm , fi ne, with smal l fragments 
of dark volcanic roc k .  
Mudstone; medium greenish gray , fi rm, wi th occasi onal 
pieces of basal t .  
Sandstone; dark gray , fi rm, fi ne grai ned , si l ty basa l tic . 
Si l tstone; medi um gray, firm , tuffaceous . 
Mudstone; brownish gray , fi rm , si l ty ,  tuffaceous . 
Sandstone; medium greenish gray , very firm,  medium 
to fine grained, composed of subangu lar basal t  fragments . 
Si I tstone; medium  greenish gray , hard , tuffaceous . 
Sandstone; medium greeni sh gray ,  hard, medium to 
fine grai ned, subangu lar fragments of basal t .  

*Core N o .  4 rec 'y 
241 9-2426 ' S i l tstone; medium gray, hard, composed of 

fine pieces of basa l t  and fel dspar grains . 
* Cores 1 ,  2, and 3 were not avai lab le  for descri ption . 



0- 5'  
5- 20 

20- 59 
59- 83 
83-1 05 

1 05-1 25 
1 25-1 40 
1 40-203 
203-265 
265-320 
320-345 
345-360 

Ul 
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360-380' 
380-420 
420-445 
445-495 
495-535 
535-540 
540-560 
560-575 
575-625 

625-626 
626-670 
670-690 

C ITY OF FAI RV I EW 
Water We l l  

Sec tion 27, T .  1 N . ,  R .  3 E . ,  Mul tnomah County ,  Oregon* 

Troutdale Formation: 
Clay 
Bou l ders and grave l 
Gravel 
Grave l ,  cemented 
C lay, b lue 
Si l t  
Grave l ,  sandy , water beari ng 
Grave l , c emented , bottom 1 2" casing at 1 82' . 
Si l t  
Grave l , c l ean 
Gravel , muddy 
Grave l ,  cemented , static water I eve I 1 1  0' . 

Sandy Ri ver Mudstone: 
C l ay,  ye l low ,  sandy 
Sand, fi ne,  heav ing 
Roc k (gravel ) ,  coarse 
Si l t ,  sandy 
Sand, heaving 
Sha le ,  b lue 
Sand, black 
Sand, some grave l  
Sand, fi ne,  wh i te ,  stati c water level dropped to 

1 20' at depth of 585' . 
Grave l ,  water bearing 
Sand, fi ne, whi te 
Sand, fi ne, and grave l 

Dri l l er"s Log* 

690-705 
705-71 5 
71 5-735 
735-745 
745-755 
755-800 

800-8 1 0' 
8 1 0-826 
826-827 
827-850 
850-875 
875-900 
900-91 5 
9 1 5-920 

Sandstone , hard , sharp (abrasi ve) 
Sha l e ,  b lue 
Sand, fine 
Grave l ,  smal l ,  sandy , cavi ng 
C lay ,  gray , sandy 
C lay,  ye l l ow ,  bottom of 1 0" casi ng at 800' 

Co lumbia River Basa l t :  
Rock ,  gray, hard 
Rock ,  broken 
C l ay 
Roc k, black ,  hard 
Roc k, hard, some blue c l ay 
Roc k ,  black 
Clay, b lue 
Roc k ,  gray 

O l der rocks: 
920-935' Clay, b lue,  static water l evel 90' 
935-937 She l l ,  hard 
937-950 C lay 
950-965 Sand rock (tuffaceous (? ) sandstone) 
965-967 Clay,  b lue 
967-975 Sandstone, gray , h ard , water bearing 
975-998 Rock ,  hard, black 
998-1 002 C lay,  red and p ink 
1 002-1 030 Rock ,  broken , h ard , dri l l ed muddy 
1 030-1 045 Roc k ,  broken , and blue c l ay 
1 045-1 060 T .  D .  Sand, gray and c I ay 

* U . S .  Geo logi cal Survey Water-Supply Paper 1 793, p .  63 . 



0- 80 

80- 1 30 

1 30- 1 75 

1 75- 220 

220- 370 

370- 500 

500- 51 5 
51 5- 570 

570- 680 

680- 890 

890-1 080 

1 080-1 1 50 

1 1 50-1 1 70 
1 1 70-1 220 

GULF O I L  CORP .  
Porter No . 1 

Section 27, T .  1 3  S . ,  R .  4 W . ,  Li nn County ,  Oregon 

Composi te Descri pti ons 

Grave l ;  mu l tico lored pebbles, predominant ly basa l t ,  
some volcanic c lastic sediments . 
S i l tstone; l i ght gray , c l ayey , soft to fr iabl e ,  some 
fine sandy si l tstone a l so .  
Sandstone; medium greeni sh gray , ben toni ti c ,  tuffa
ceous , fr i ab le ,  subangu lar ,  fine to coarse . Contains  
grayish b lack basa l t  pebb les and rounded pi eces of 
grayish -whi te pumi ce . Some i n terbedded l i ght  gray 
sha l e  and si l tstone . 
S i l tstone; l i ght to medium greeni sh gray , c l ayey , fri 
able ,  some th i n l y  in terbedded fine tuffaceous sandstone . 
Pebbly sand; medium gray , l oose , coarse , subrounded 
gra ins of basa l t  and pyroc lastic roc k  fragments . I n ter
bedded fi ne c l ayey sand conta in ing vo lcanic pebb les .  
Sands con tai n some l i gn i tic materi a l . 
Sandstone; l i gh t gray to green ish gray , fi ne to coarse , 
fri abl e ,  subrounded p ieces of mul t icolored basa l t ,  ben
ton i ti c  matrix , c l ear euhedral quartz . 
Sandstone; as above, fine grai ned . 
Sandstone; l i gh t greenish gray , friab le ,  poor ly  sorted , 
c l ayey , fine to medium grai ned , compose d of subangu lar 
and subrounded gra i ns of b lack basal t  and other mu l ti 
colored vo lcanic rocks . 
Si l tstone; l i gh t gray , c l ayey , fine to coarse sandy , 
fri able to loose , wi th coarse gra ins of basal t .  Some 
th i n ly i nterbedded c I aystone . 
Si I tstone; I i ght gray, c I ayey , fine sandy and medi um 
gray , firm , tuffaceous si I ty sandstone composed of sub
rounded pi eces of basa l t ,  fe l dspar , and quartz . A l so 
fragments of b l ack mi nera l . 
S i l tstone; medi um brownish gray, friabl e ,  c l ayey , 
fine sandy w i th scattered subrounded pi eces of basa l t .  
S i l tstone; above descr ibed and th i n  interbeds of friable , 
f ine-grai ned , si l ty ,  c l ayey , sandstone composed of 
b lack and green grains , some fe ldspar and quartz . 
L i th ic  tuff; medium gray , f i rm, fi ne .  
Sandstone; m icrocong lomeratic coarse , subrounded 
basa l t  fragments , subangu lar to angu l ar quartz and 
fel dspar in c l ayey matrix . 

1 220- 1 485 

1 485-1 725 

1 727- 1 755 

1 755- 1 820 

1 820- 1 860 

1 860-1 890 

1 890- 1 91 5 

1 9 1 5- 1 945 

1 945-1 980 

1 980-2005 

2005-2025 

2025-2045 

2045-21 90 

2200-221 0  

22 1 0-2300 

2300-2325 

2325-2480 

Si l tstone; medi um gray , dark gray and brownish gray , 
due to the color of the c l ay por tion , firm . Ca lc i te 
vei n ing at 1 290' - 1 350' , and 1 4 1 0-1 425' . Occasiona l 
disc -shaped foramin i fera . 
S i l tstone; medi um to dar k gray , fi rm,  c l ayey , tuffa
ceous , fi ne sandy , some mi cromicaceous . Occasional  
forami nifera . Some pyr i te . 
C layey si l tstone; medium to dark gray , fi rm , many 
forami n ifera . 
Si l tstone; medium to dark gray , fi rm , s l ight ly sandy , 
few forami n ifer a . 
S i l tstone; l i ght to medium gray , f irm, fi ne sandy , 
subangular to angu lar ,  dark green al tered basa l t  grains, 
fel dspar, and fragments of vo lcanic rocks . 
S i l tstone; l i gh t gray, fi rm to fr iab le ,  c l ayey, mi c ro
mi c ac eous, tuffaceous . Rare forami n i fera . 
Sandstone; l igh t gray , fi rm, si l ty ,  fi ne grained, micro
micaceous ,  tuffaceous,  contai ns fe ldspar and some 
quartz . 
Sandstone; l i ght gray , fi rm ,  tuffaceous , subangu lar 
feldspar and quartz , coarse grai ned . 
Sandstone; l i gh t gray , friab le ,  c l ayey, tuffaceous,  
poorly sorted , f ine to coarse grained . 
S i l tstone; medium gray, fi rm,  micromicaceous , tuf
faceous . 
Crysta l tu ff; whi ti sh ,  wi th benton i tic matrix . Some 
pieces of tuff brecci a ,  basa l t ,  and andes i te . 
Tuff brecc ia; wh i ti sh ,  ye l lowish brown , fi rm , w i th an
gular pi eces of basa l t  and andesi te . 
Sha l e; brownish gray , very fi rm,  tuffaceous, si l ty .  
I nterbedded firm c l ayey, pebbly s i  I tstone and sand
stone contai ning coarse , rounded gra ins of b lack ba
sal t .  Rare foramin i fera . 
Sandstone; medium to dark gray, fine to medi um 
gra ined, basa l t ic w i th c l ayey matrix, fi rm . 
S i l tstone; o l ive gray, fi rm,  tuffaceous . Rare foram
ini fera . Some coarse , rounded basal t  fragments . 
S i l tstone; dark brownish gray, firm to fr iab le ,  fi ne 
sandy, basa l tic . 
Sha l e  and si l tstone; dark brownish gray, firm; medium 
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Gu l f  Oi l Corp . Porter No . 1 (cont . )  

greenish gray , tuffaceous , and dark gray si I ty sha I e .  
Some i nterbeds o f  medium gray , tough , fi ne-grai ned , 
c layey , basa l tic sandstone . 
S i l tstone; medi um to l i ght gray , firm , c l ayey, tuffa
c eous , wi th scattered rounded basa l t  grains . Some 
mi I ky quartz veini ng and quartz -I i ned vugs . Some 
medium gray tough , fine-grained basa l tic c l ayey sand
stone . 
S i l tstone; dark gray, purp l i sh gray , very fi rm, fi ne 
sandy, tuffaceous, c l ayey . Pi eces of pumi ce and a l
tered greenish basa l t .  
Basa l t; grayish b lack,  fi ne crystal l i ne wi th few vei n l ets 
of zeo l i te .  
Sandstone; medium gray and l i gh t  gray, hard, fi ne, 
some coarse sec tions, si l ty ,  tuffac eous , some portions 
si l i c i fi ed . I n terbedded brownish gray , hard , fi ne sandy 
tuffaceous si I tstone . 
Basa l t; brownish b lack ,  fi ne crysta l l i ne ,  hard , s l i ght ly  
a l tered . 
Sandstone; tuffaceous,  tough - hard . 
S i l ic i fied tuff; l i ght gray , fine to g l assy , mi crocrysta ls 
of ferromagnesian minera ls ,  part ly a l tered , brownish 
and green i sh . 
Basa l t; medium and dark gray, hard, fi ne to micro
crystal l i ne augi te . 
Diorite(? ); med ium gray, hard , fi ne to coarse crysta l 
l ine . Feldspar and hornbl ende . 
Conglomerate; tuffaceous greenish and p inki sh gray , 
hard , composed of al tered subrounded basal t  fragments 
and other vo lcanic rocks .  Sandy to si l ty matrix, some 
zeo l i tic cementation . I n terbedded pinkish and greenish
gray tuffaceous si l tstone w i th some zeo l i te veining . 

4 '  Congl omerate; medium dark greenish gray, 
hard,  tuffac eous, composed of subrounded 
pebbl es of reddish and green i sh gray a l tered 
basa l t  and other pyroc l astic fragments . Matrix 
of coarse si I ty wac ke . Break general I y across 
pebb les . Somewhat ca lcareous . 

2 '  Sandstone; medium greenish gray , hard, very 
coarse to fine,  subrou nded , tuffac eous . Some
what ca lcareous . 

1 0' Conglomerate; as above . Shear p lane 20° . 
6 '  No recovery . 
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Conglomerate; as above , and in terbedded dark gray 
tuffaceous si I tstone and si I ty sha le  wi th some carbona
ceous mater ia l . 
Sandstone; medium greenish gray , hard to fi rm , fi ne 
s i l ty wac ke and interbedded brownish gray, sandy, tuf
faceous sh a le and si l tstone . Some greenish and pink
i sh vo l canic ash . 
Basa l t; grayish b lack,  microcrysta l l i ne ,  part ly a l tered, 
zeol i tic . 
S i l tstone; medium gray, firm to very fi rm , si l ty ,  tuf
faceous, and some in terbeds of b lack , firm sha l e .  Some 
layers of carbonaceous material  and cal c i te .  Some i n
terbedded medium gray , firm,  fi ne subrounded , si l ty ,  
basa lt ic sandstone .  
S i l tstone; dark to l ight gray, firm to fr iabl e ,  part ly 
very fine sandy , very tuffac eous , si l ty ,  some mica . 
F ine pi eces of subrounded basa l t .  Some zeo l i te fi l l i ng 
of mi nute openi ngs i n  the si l tstone . Corbonaceous 
mater ia l  51  00-51 20' . 
Crysta l  ash; medi um greenish gray , s l igh tly  al tered . 
S i l tstone; as above described . 
Crystal ash; l i gh t gray, firm to very fi rm , ca lcareous . 
Some por tions part ly a l tered . C l ayey . 
Basa l t; dark gray , hard , fine to medium grai ned , com
monly porphyri tic ,  fel dspar phenocrysts, augi te p l enti 
fu l ,  s l ight ly a l tered . Some zeo l i te .  
Crystal ash; l i ght gray , firm to friable, s l ight ly  a l tered , 
c l ayey . 
S i l tstone; l i ght to dark gray, fi rm , thi n l y  bedded(? ) ,  
micromi caceous . Some quartz grai ns , traces o f  pyri te . 
Sandstone; whi te,  fi ne, fri ab l e ,  wel l sorted , mi cro
mi caceous, ca lcareous . 
S i l tstone; dark gray, brownish b lack, carbonaceous, 
firm to friab le ,  some fi ne sandy , micromicaceous . 
Coa l  layer cut by cal c i te vein l ets ,  5840-5860' .  
Sandstone; l igh t gray , firm to friabl e ,  si l ty ,  s l igh t ly 
tuffaceous ,  ca lcareous . 
S i l tstone; medium gray, fi rm, c l ayey , tuffaceous , w i th 
very fi ne subangu lar pieces of quartz and basa l t .  
Sha le; med ium gray , fi rm, si I ty , calcareous, rare 
forami n ifera , disc shaped . Scattered medium grai ned , 
rounded b lac k  basa l t  partic l es, some grai ns of quartz 
and al tered fel dspar . 
Sandstone; l i ght gray, bentoni tic ,  si l ty ,  very fi ne to 
medium grai ned, ca lcareous,  trace to abundan t mica . 



Core No .  2 
6 1 65-6 168 I 1 '  

Gu l f  Oi I Corp . Porter No . 1 (cont . )  

S l ight ly tuffaceous , composed mai n ly  of quartz and 
fel dspar . I n terbedded medi um to l i gh t gray , firm cal 
careous si l tstone and sh al e .  Some carbonaceous mater ia l . 

S i l tstone; grayish b lack, firm to very fi rm, fi ne sandy, 
fai r ly calcareous . Poor bedding . Dip � 35° . 

2' No recovery . 
6 1 68-6370 
6370-6990 

6990-7085 

7085-71 26 

Core No . 3 

Sandstone and si l tstone; as described above . 
S i l tstone; medium to dark gray , f i rm, very firm , c l ayey , 
mi cromi caceous , s l i ght ly  tuffac eous . I n terbedded sandy 
si I tstone, some mi nute carbonaceous fragments ,  por tions 
s l i ght ly  ca lcareous . 
Cl aystone; dark gray , very firm to hard , s l ight ly si l ty ,  
some s l i ckensid ing . Some portions very mi cromica
ceous; i nterbedded fi ne sandy s i  I tstone .  
Basa l t; medi um to dark gray , some greenish gray , fine 
crysta l l i ne ,  zeo l i te and cal c i te vei n i ng ,  hard, part 
a l tered . 

71 26-71 46 ' 20' Basa l t; dark gray , pi nki sh gray , hard to crumbly,  a l -

71 46-7340 
7340-7380 

tered, sheared , wi th zeo l i te and calc i te vein ing . 
Probably a submar ine flow . 
Basa l t; as described i n  Core No . 3 .  
SITtStOne; medi um gray , c I ayey , fine sandy , tuffaceous, 
friable . 

7380-7460 Tuff; medium gray to reddish brownish gray , fi rm,  
composed of  f ine  angu l ar pi eces of  basa l t ,  occasiona l 
fragments of wh i te ash , l i gh t gray bentonit ic matr ix . 

7460-8091 Basa lt; grayish black ,  some pinkish gray , brownish blac k ,  
fine to medi um grai ned , abundant zeo l i te .  Some i nter
beds of brownish gray crysta l ash w i th zeol i te vein ing . 

Core No .  4 
8091 -8 1 1 3 ' 22' Basa l t; green i sh b lack,  fi ne to coarse grai ned , al tered, 

ch lorit ized, hard to crumbly ,  s l ight ly sheared . Prob
ably submar i ne f low . 

8 1 1 3-8380 Basa l t; as above desc ri bed but a l i tt l e  zeo l i te .  Some 
�terbeds of brownish gray basal t i c  si l tstone .  

8380-8460 Basa l t; b lack, greenish b lack,  hard to crumbly,  a l tered , 
ch lorit i zed , aphanit ic to coarse grai ned , zeo l i te 
vei n i ng . 

8460-8470 T . D .  Basa l t; grayish black ,  hard, s l i ght ly  a l tered , fi ne 
grai ned , wi th considerabl e  zeo l i te vei ni ng ,  some ca l 
cite ve in i ng . 

LOU IS  H I LLE KE 
Water Wel l 

Section 1 9 , T .  1 S . ,  R .  2 W . ,  Wash i ngton County ,  Oregon 

0- 1 5  
1 5- 25 
25- 60 
60- 90 
90-1 38 

1 38-1 43 
1 43-260 
260-267 
267-693 
693-761 
76 1 -792 
792-8 1 8  

V a I I  ey fi I I  : 
Cl ay, brown 
Clay, sandy 
Quicksand 
Mud ,  b lue 

Dri l l er 's Log* 

C lay and sand, b lue 
C lay and bou lders , b lue 
C lay,  wi th gravel , b lue and yel low 
Grave l and sand 
Clay, varico lored 
Clay, red 
C lay,  ye l low 
Cl ay, var icolored 

Columbia River Basa l t: 
8 1 8-832 Roc k, decomposed 
832-841 Sand, and c l ay ,  gray 
841 -864 Roc k, decomposed , red and brow n 
864-873 Roc k, gray 
873-903 T .  D .  Roc k, brown 

* U . S .  Geo log ical Survey Water -Suppl y Paper 1 697, p .  1 37 .  
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H UMBLE O I L  & REF I N I NG CO . 
Mi l l er No . 1 

Section 1 0, T .  1 0  S . ,  R .  3 W . ,  Linn Cou nty , Oregon 

Composi te Samp le  Descri ptions 

Grave l and sand; yel lowish brown and gray , composed 
of vo lcanic rocks; andesi te, basa l t ,  and tuff. Some 
carbonaceous material . 
Shal e; rust brown and dark brow n ,  wi th some scattered 
sma l l  mica f l akes, some carbonaceous mater ial . 
Sha l e; dark brownish gray , fi rm, tuffaceous and some 
i n terbeds of greenish gray , fine subangu lar ,  tuffaceous, 
mi caceous, sandstone . 
Basa l t; dark green ish gray and dark gray , hard , aph
ani tic -mi crocrysta l l i ne .  
S i l tstone; l i gh t gray, fi rm,  fi ne sandy . 
Sandstone; whi tish , firm to friab le ,  med ium grained, 
cal careous , mi caceous, fel dspath i c ,  somewhat tuffa
ceous, subangu l ar .  
S i l tstone; l i ght brown ,  firm , sandy , arg i l l aceous . 
Basalt; dark brownish gray , hard, mi crocrysta l l i n e .  
STTtStOrie; l i ght gray, b lack and tan , arg i l l aceous, 
carbonaceous , i nterbedded w i th whiti sh ,  fr iab l e ,  fi ne
gra ined ,  fe ldspath i c ,  mi caceous sandstone . Gas shows 
in cutti ngs , 50 un i ts .  
Sandstone; l igh t gray , fr iable to firm, med ium grained,  
mi caceous , composed of subangular grai ns of fe ldspar , 
quartz ,  and scattered mafic mi nera ls . Portions of the 
sandstone are calcareous . 
S i l tstone; l i ght brown,  f irm, s l ight ly cal careous, ar 
gi l l ac eous, sandy . 
Mudstone; brownish gray ,  w i th some she l l  fragments . 
S i l tstone; l i ght gray and greenish gray , fi rm, cal care
ous, fi ne sandy , some carbonaceous materia I . 
Sandstone; whi tish , fr iab l e ,  f ine grai ned, some fi ne 
mica, cal careous, composed of subangu lar fe ldspar , 
quartz ,  and scattered p ieces of basa l t .  Some i n ter
bedded dark gray sandy si l tstone . 
Sandstone; l i gh t gray , fi rm, fi ne to medium grai ned , 
mi caceous, cal careous , tuffaceous, composed of mai n
l y  fel dspar and quartz , l esser amou nt of vo lcanic frag 
men ts .  Some i n terbedded, grayish b lack, firm , si l ty 
sh a le  contai n ing thi n coa l  seams . 
Si l tstone; dark gray to grayish black,  firm, argi l l a
ceous, rare shel l fragments . I n terbedded grayish b lack 
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carbonaceous sha le  w i th th i n  coal seams . Gas i n  cut
tings, 25 uni ts . 
Sandstone; l i ght gray , fi rm, fi ne to coarse grained, 
calcareous ,  mi caceous , fe l dspathic . 
Si l tstone; l ight gray and greenish gray, fi rm,  fi ne 
sandy, tuffaceous . 
Sandstone; whi tish , fi rm to friab le ,  fine grained, mi 
caceous (most ly bi oti te) , fe l dspath ic . 
S i l tstone; brownish gray , fi rm,  fi ne sandy, wi th trace 
of coal and pyr i te .  
Sandstone; l i ght gray and brow ni sh gray , fi rm, fi ne to 
medium grai ned, mi caceous, s l i ght ly tuffaceous ,  sub
angu lar . 
S i l tstone; pale brown and brownish gray , argi l l aceous, 
few scattered shel l fragments (c lams? ) .  
Sandstone; whi tish , firm to fr i abl e ,  fi ne grai ned, su b
angu lar ,  fe ldspath i c ,  wi th scattered mafi c mi nera l s .  
I nterbedded I i gh t brow n and dark gray carbonaceous 
si l tstone and mudstone . 
Si l tstone; dark grayish brown ,  firm to very fi rm, 
tuffaceous . 
Lith ic tuff; medium greenish gray, very firm,  some red 
roc k fragmen ts i n termixed w i th vo lcanic debri s .  
S i l tstone; dark grayish brown,  fi rm to very fi rm, 
sandy, tuffac eous . 
S i l tstone; greenish gray and browni sh gray , fi rm, tuf
faceous,  few scattered she l l  fragments , some i n ter
bedded brown si l ty sha le . 
L i thic tuff; l i gh t greenish gray , very firm . 
S i l tstone; dark brownish gray and greenish gray , firm , 
tuffaceous, w i th some carbonaceous materia l  and th i n  
seams of sh aly coa l . Some interbedded brownish gray 
si l ty sha le . Also some i n terbeds of l igh t green ish gray , 
fine to very fi ne ,  very tu ffaceous , si l ty ,  mi caceous 
sandstone . 
Basa l t; grayish black to brown ish b lack, aphan i t ic -
microuystal l i ne ,  cal c i te vei n i ng near bottom, some 
ch lori ti zed portions . 
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HUMBLE 01 L & REFI N I N G  CO . 
Wicks No . 1 

Section 1 1 ,  T .  7 S . ,  R .  1 E . ,  Marion County , Oregon 

Composi te Sampl e Descri ptions 

Sha l e; tuffaceous and sh a ly sandstone . 
Shale; medium dark gray , fi rm, si l ty ,  tuffaceous . 
'i'Uff1>reccia; medi um gray, hard, w i th some interbedded 
tuffaceous shal e .  
Sha l e; medium gray to grayish black, fi rm, tuffaceous .  
Basa l t; medium to dark gray , hard , pumi ceous lava 
and du l l  b lack, parti a l ly al tered basa l t .  
Sandstone; med ium gray , firm - friab le ,  f ine to med i 
um grai ned, si l ty,  tuffaceous . 
Sha le; grayish brown ,  fi rm, si l ty ,  tuffac eous . 
Sci'riCiStone; whi tish gray, fi rm, medi um to coarse 
grained,  tuffaceous, composed of subangu l ar p ieces 
of volcanic roc k .  
Crystal ash; l i ght gray , fi rm, fine . 
Mudstone; reddish brown ,  fi rm, si l ty ,  tuffac eous . 
Lithic tuff; pinkish dark gray , greenish gray, and dark 
gray w i th some interbedded brownish mudstone . 
Lithic and l api l l i  tuff; grayish green and dark gray , 
firm to very fi rm,  some ca l c i te .  
Sha l e; dark. gray to grayish b lack,  fi rm, tuffaceous,  
s i l ty .  
Sandstone; greenish and brownish gray, fi rm, f ine, 
si I ty , tuffaceous . 
S i l tstone; l igh t gray and brownish gray, fi rm, tuffa
c eous, some l ayers of du l l  to sh i ny black coal . 
Sha le; grayish brown ,  fi rm, si I ty, tuffaceous, car
bonaceous . 
Sha l �; medium gray and reddish brown,  tuffaceous . 
Altered l ava; medium gray, very fi rm , zeo l i tic  and 
greenish gray and pinkish gray l i th ic  tuff . 
L i th ic  tuff; medium greenish gray and reddish brown,  
firm, s i l ty ,  some zeol i te .  
Basa l t; dark gray , hard , microcrysta l l i ne ,  porphyri ti c ,  
partia l ly a l tered . 
L i th ic  tuff; l ight green and pink, fi rm to hard, w i th 
scattered grains of fel dspar and basa l t  fragments . 
Al tered basa l t; du l l  b l ack ,  very fi rm, some ca l c i te 
veining, some ch l or i te . 
Lithic tuff; medi um greenish gray and ye l lowish brown,  
firm . 
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Sandstone; greenish gray , firm to very firm , fine to 
medium grai ned ,  subangu l or ,  tuffaceous . 
Basa l t; medium dark gray, hard, microcrystal l i ne . 
Iitfiic'tuff; dark greenish gray and pi nki sh gray , firm 
to very fi rm, wi th scattered basal t  fragments . 
Basa lt; dark greenish gray , hard , porphyriti c w i th ph e
nocrysts of whi ti sh feldspar . 
Sha l e; reddish brown,  tuffaceous . 
TiitiiCtuff; greenish gray, firm . Some i nterbedded 
green and pink tuffs . 
Al tered basa l t; greeni sh - grayish black, hard , porphy
r i ti c  (phenocrysts of whi te a l tered feldspar), occasion
al reddish al tered hornbl ende crysta l s ,  some zeol i te 
and cal c i te .  
L i th i c  tuff; mul tico lored, firm to very firm, some zeo-
1 i te , i n terbedded tuffaceous ,  carbonaceous mudstone . 
Mu dstone; dark greenish and gray , firm , tu ffaceous , 
i nternally sheared . 
Andesite; medi um greenish gray , hard , a l tered . 
Basalt; dark greenish gray , hard to fi rm, al tered, por
phyri tic , phenocrysts of a l tered fel dspar . 
Andesi te; medi um gray and reddish brown,  porphyri tic 
w i th phenocrysts of al tered wh i te fel dspar , some ch lo
r i te ,  some s l i ckensides . 
L ith ic  tuff and tuff brecc ia; greenish , pinkish and brown
i sh gray; firm to very firm . 
Tuffaceous sh a le  and si l i ceous tuff; pi nkish brown and 
greenish gray, hard . 
Andesite; greenish gray, hard, al tered, porphyritic 
w i th ph enocrysts of al tered fel dspar . 
Basa lt; gray i sh black, hard, porphyr i tic w i th pheno
crysts of feldspar . 
Basa lt; du l l  blac k,  fi rm, parti a l ly al tered . 
Shale; reddish brown,  firm to soft, crumb ly,  tuffaceous 
w i th ca lc i te vei ni ng . 
Andesite; greenish gray, hard, al tered, porphyri t ic . 
Li thic tuff; p inkish dark gray and grayish b lack,  some 
cal c i te vein l ets , some carbonaceous materia l  and coa l . 
Crystal tuff; dark greenish , pur pi i sh and pinki sh gray , 
hard , sil i ceous wi th ca lc i te and zeo l i te .  



o-
w 

5235-551 0  

551 0-5590 

5590-56 1 0  
561 0-5750 

5750-5805 

5805-5880 

5880-6000 

6000-6035 

6035-6050 
6050-6 1 55 

6 1 55-6390 

6390-7300 

7300-7635 
7635-7700 

7700-7790 

Humb le  O i l  & Refin i ng Co . Wicks No .  1 {cont . )  

Basa l t; greenish gray , hard , microcrystal l i ne,  part ly 
altered w i th some zeo l i te and calc i te vei ni ng . 
Tuff; reddish brown,  grayish brown ,  p ink,  and l ight 
green w i th vei n l ets of ca lc i te . 
Basa l t; dark green i sh gray, hard, microcrysta l l i ne .  
I'ithfC'tuff; pink, whi te and dark greenish gray wi th 
calcite veini ng . 
Basa l t; dark greenish gray, firm, parti al ly  a l tered w i th 
some calc i te vei n ing . 
Lith ic  tuff; brow n, p ink,  reddish brown and greenish 
gray , some cal c i te . Dark greenish gray f lows of ba
sa l t  at 58 1 0-5840' and 5845-5865 ' .  
L i th ic  tuff; as above, some i n terbedded grayish brown 
tuffaceous shal e .  
Sandstone; l ight gray , firm, fi ne to medium grai ned , 
carbonaceous, composed of subangu l ar grai ns of q uartz, 
fel dspar, and fragments of vo lcanics . 
L i th ic  tuff; as descri bed 5880-6000' . 
Sandstone; as descr ibed 6000-6035' ;  some i nterbeds of 
reddish brown and l i ght brown,  fi rm sha l e .  
Andesi te-basal t; medium gray, hard, mi crocrysta l l i ne, 
partia l ly  al tered; portions are porphyri tic dark gray 
basa lt ,  a l so some fi ne-grai ned basa l t  gabbro . 
Tuff breccia and cong lomerate; dark gray , pi n k  and 
green ,  some i nterbedded brownish fine-grai ned sand
stone and carbonaceous si l tstone, some ca lc i te,  some 
du l l blac k  pi eces of aspha l t (? ) ,  burned readi l y .  
L i th ic  tuff; dark gray and grayish brown ,  firm . 
Basalt; dark gray and pi n ki sh dark gray, firm, al tered, 
porphyriti c .  
Basa l t; du l l  b lack and dark greenish gray , fi rm, al tered 
porphyri t ic,  some ca lc i te vei n i ng .  

LAD D ESTATE 
Water We l l  

Section 36 , T .  1 N . ,  R .  1 E . ,  Mu I tnomah County,  Oregon 

0-1 00 ' 
1 00-1 20 

1 20-1 40' 
1 40- 1 80 
1 80-200 
200-220 
220-280 

280-330' 
330-360 
360-405 

405-720' 

720-730 
730-850 
850-1 000 

1 000-1 200 

1 200- 1 250 
1 250- 1 300 

1 300-1 700 
* u . s .  

Dri l l er ' s  Log* 

F luvio lacustr i ne Deposits: 
Sand and c I ay 
Sand, c I ay, and grave I 

Troutda le  (? ) Formation: 
Sand contai n i ng boulders 
Gravel containi ng bou l ders and layers of whi te sand 
Grave l ,  sandy 
Bou l ders and gri t  
Grave l containi ng l ayers of wh i te sand . 

Troutda le Formation: 
Conglomerate, sandy 
Sand, fi ne, and grave l 
C lay, sand, and gravel i n  a l ternating layers 

Sandy River Mudstone: 
Marl, ol ive colored, and sha le  wi th some basa l tic 

gri t and sand . Some foss i l i zed p lant remains . 
Sand, fi ne and gravel  
Marl and c l ay, some layers of f ine soft sandstone. 
Sha l e  and mar l , some layers of sand, and much fos-

s i l ized p lant debri s .  
Cong lomerate, fi ne, some sha l e  and  mar l ,  some 

fossi I p lants .  
Gravel and coarse gri t .  
Marl and c l ay,  some gravel and p lant fossi l s .  

Co l umbia River Basa l t : 
" Gran i te "  (basa l t? ) 

Geo logica l  Survey Water-Supp ly  Paper 1 798 , p .  6 1 . 



LEAS E H O LD I N G  SY ND ICATE 
Dutch Canyon wel l 

Section 1 7, T .  3 N . ,  R .  2 W . ,  Co lumbia  County ,  Oregon 
Dri l l er ' s  Log 

0- 1 6 '  
1 6-1 1 0  

1 1 0- 1 380 

1 380-1 760 

1 760-1 955 

1 955-2003 
2003-2605 
2605-2845 
2845-2948 
2948-2955 
2955-298 1 
2981 -3450 
3450-3527 
3527-3547 
3547-3555 ' 
3555-3569 
3569-3598 
3598-3626 
3626-3638 
3638-3647 
3647-3690 
3690-3725 
3725-3760 
3760-3802 
3802-3885 
3885-3900' 
3900-4028 
4028-4262 
4262-4426 
4426 T . D .  

Surface sand and bou lders . 
Gray sha le  and sandstone (Base of Scappoose Formation 

probab ly  at 1 1  0' . ) 
Hard b lue sh a le ,  some sandy sha le  (Base of Keasey 

Formation probably at 1 380' . ) 
B lack l i mestone (Probabl y a l tered vo lcanics . Top of 

upper Eocene approxi mate ly 1 380' . ) In terbedded 
w i th sha l e ,  dark brown mudstone .  

Basa l ti c  sandstone contai ning sa l t  water i n terbedded 
w i th sha l e .  H i t  gas at 1 850' . 

Sha le ,  some sand,  c l aystone . Water 5 g . p . m .  
Gray, red , and dark brown sha l e .  
Sha le  i s  more i ndurated . 
B l ue sh al e .  
B l u e  sha le and sand . 
Sand, gravel , hard sandstone, and congl omerate . 
B lac k, gray, b lue,  and brown sha le ,  some she l l s .  
Hard b lue sha l e . 
Sandy sha le ,  some water . 
Brown sha I e .  
Agg lo�erate? 
B lue sh al e .  
Gray sand and sha l e .  
Brown mudstone . 
Sandy sha l e .  
Gray sandy l i me, showing trace o f  oi l and gas . 
Hard gray sand, oi I show i ng .  
Hard brown sand . 
B lue,  brown,  and gray sha le . 
Hard gray sandstone .  
Sandy gray sh al e .  
H ard gray sand, showing oi l .  
Hard gray sand and l i me ,  traces of oi l .  
Gray sha l e .  
Hard basa l t? 

LI N N  COU NTY O I L  D EV E LO PMEN:r CO . 
Barr No . 1 

Section 3 1 , T .  1 1  S . ,  R .  1 W . ,  Li nn Cou nty, Oregon 

0-1 455' 
1 455-1 690 

1 690-1 820 

1 820- 1 9 1 5  

1 9 1 5-1 945 
1 945-1 995 

1 995-2040 
2040-2090 

2090-21 20 

21 20-221 5 

221 5-2235 

2235-2270 

Composi te Descriptions 

Tuff, and tuffaceous sh al e .  
S'Oi1dstone; medium gray, medi um to coarse grained, 
tuffaceous ,  contai ning subrounded pieces of andesi te ,  
grayish wh i te ash , al tered basa l t , and red j asper . F ine 
sandy matrix . Some i nterbeds of tuffaceous sha le ,  me
dium gray to tan , fi rm, some th in  layers of grayish whi te 
ash . 
Sandstone; dark color,  tuffaceous , coarse to medi um 
grained,  predomi nant ly basa l tic , a lso fragments of above
descri bed vo lcanics, few th i n  interbeds of tuffaceous 
sha l e .  
Sandstone; medium gray , tuffaceous, coarse to pebb le 
conglomerate composed of quartz and fe l dspar , si I ty 
matr ix, bentoni tic , a l so medium gray pi eces of andesite .  
Contai ns c lusters of fi ne pyr i te crysta ls, fragments of 
var ico lored tuffs, brownish b lack microcrysta l l i ne basa l t ,  
some sma l l quartz-l ined cavi ti es i n  andesi te fragments, 
some of the quartz contai ns mi nute magnetite(? ) crystal s .  
Sha l e; medium gray , tuffac eous . 
Sand; tuffaceous,  contain ing coarse pebbles of vo lcanic 
fragments descri bed in the i n terva l 1 820- 1 9 1 5; pi eces 
are subangu l ar . 
Basa l t; dark grayish b lac k ,  aphan i t ic ,  some zeol i te .  
'SOndstOne; medium gray , coarse pi eces of andes i te ,  
purplish basa l t  and tuff, some grai ns of sanidine(? ) and 
quartz . 
Si I ts tone; medi um gray , tuffaceous . 

Sandstone; tuffaceous ,  l oose ,  contai ns subrounded· 
pi eces of var icolored volcanic rocks, and tuff . Angu
l ar fragments of medium-gray andes i te ,  f ine wh i te ash 
and basal t .  
Tuff; medium gray , fi rm, fi ne  grained, contai ns sma l l 
angul ar pi eces of red and dark gray volcanic rock ,  
benton i tic matrix . 
Pebb le  conglomerate and coarse sandstone; l ight to 
medium gray , fi rm, tuffaceous , contains subrounded 
fragments of l igh t-gray wel ded tuff, brown tuff, ande
s i te ,  pol ish ed pi eces of brownish red lasper and basa l t, 



2270-2300 
2300-2340 

2340-2440 

2440-2460 

2460-2500 
2500-2545 

2545-2650 

2650-2693 

o- 2693-2735 Ul 

2735-2780 

2780-2892 

2892-2940 

2940-31 1 0  

Li nn County Development Co . Barr No . 1 (cent . )  

some quartz grains with i nc l uded sma l l magneti te c rys
tal s ,  some sani dine(? ) .  

Sha l e; medium gray , tuffaceous . 
Tuff; medium greenish gray , occasional medium to 
coarse angu l ar fragments of purp l i sh vo lcanic rock,  
some pieces of  grayish b lack basa l t ,  some quartz grains . 
Tuff; medium gray , fi ne, si l ty ,  w i th scattered subangu
lar pi eces of purpl i sh vo lcanic rock ,  brownish-red jas
per , and l igh t-colored tuff . 
Pebbl e congl omerate; si l ty matr ix, pebb l es of andesi te, 
dark gray basal t, wh i te welded tuff, and tuff . 
Andesite; medi um gray , contai ns sanidi ne(? ) and qu artz . 
S i l tstone; tuffaceous, scattered subangu l ar pi eces of 
volcan ic roc k .  
Sandstone; tuffaceous , s i l ty matr ix,  contai ns subangu
lar,  coarse grai n to pebbl e  size , fragments of grayish 
blac k  basa l t  and medi um-gray andesi te . 
Sha l e; tuffaceous, medium to dark gray , fai r ly  benton
i ti c ,  contains subangu lar pi eces of andes i te ,  andesite 
contains a considerab le amount of quartz and sanidine(? ) .  
Conglomerate; coarse grained to pebble size, conta ins 
pieces of purp l i sh-gray andesi te and reddish -brown j as
per . Fragments are subangu lar ,  jasper i s  du l l  to pol 
i shed, matrix of the conglomerate i s  fi ne vo lcani c debr i s ,  
some smal l grai ns of quartz and magneti·te , some pi eces 
of browni sh-black basa l t  w i th occasional o l i vine crystals . 
A l tered andesite; dark gray to greenish gray , hard , w i th 
dul l ,  l ight-green mi nera l i zation (a l tered i ron min era ls? ),  
some smal l ,  irregu l ar quartz-fi l l ed cavi ties . 
Sha le; medium gray, hard , tuffac eous , i nterbedded 
fi ne, tuffaceous sandstone which contai ns pi eces of pur
p l ish- gray andesi te , pu mice, c rystal tuff and l i th i c  tuff . 
Tuff; dark color,  fine to medium grai ned, pumice,  
greenish -gray andesi te ,  purp l i sh andesi te ,  reddish 
brown jasper ,  and some black basa l t .  
Si I ts tone; gray and greenish gray, tuffaceous, scattered 
subangu lar pieces of vo lcan ic  rocks, bentoni ti c  matrix, 
occasional th in layer of red sha l e .  

3 1 1 0-3320 

3320-3400 
3400-3430 
3430-3443 

3443-3520 

3520-3546 
3546-3650 

3650-3750 

3750-391 0 
391 0-3960 
3960-41 60 
4 1 60-4225 
4225-4300 
4300-4325 

4325-4435 

4435-4529 

Tuff; dark to medi um gray, fi rm , composed of angu lar 
pi eces of purp l i sh andesi te, b lack basal t ,  whi te ash and 
pumice, some in terbedded tuffaceous sha le ,  occasional 
thi n  l ayers of b l ac k  sha le ,  scattered smal l grains of 
quartz and sani d ine(? ) • 

Basa l t; dark grayish b lack ,  hard . 
Shale; mediu m  gray to dark gray , firm , tuffaceous . 
COrigTomerate; dark-co lored, pebble  size, firm sandy 
matrix , partic l es cons ist of p inki sh -gray andes i te ,  
grayish -green andesite ,  and brownish-red andesi te . 
Basa l t; grayish -bl ac k ,  hard, microcrysta l l i ne ,  oc 
casional sma l l  o l ivine crysta l .  
Tuff; medium gray , very fi rm,  fine grained . 
Basalt; grayish b lac k, microcrysta l l i ne ,  occas ional 
Sri1CiTI ol ivine crysta l . 
Tuff; dark colored , very fi rm,  fragments of purpl i sh 
and greenish gray andesi te i n  a fi ne si l ty matrix . 
Basa l t; gray i sh b lack, hard, mi crocrysta l l i ne .  
Tuff; tan and pink,  fine grained, partia l ly  cemented . 
Basalt; b lack ,  hard , microcrysta l l i ne .  
Shale; medium to dark gray , very firm . 
Mfclceous si I tstone and sandstone . 
Sandstone; medium color,  very fi rm, consi sting of coarse, 
we l l -sorted pieces of vo lcanic rock ,  subangu lar grains 
of quartz and fel dspar . The sandstone conta ined sal t  
water and a sma l l  amount of gas . 
S i l tstone; medi um to dark gray, very fi rm, fine sandy, 
i n terbedded wi th s l ight ly tuffaceous sha le ,  occasiona l 
mica fl akes, portions have a bentoni tic matrix . Some 
th i n  layers of fi rm, very fi ne, l igh t gray, arkosic ,  
s l ight ly tuffaceous sandstone, some smal l pyr i te crystals 
in the si I tstone . 
Si l tstone; medium to dark gray , tuffaceous , some pyri te ,  
some i n terbedded very fi ne, fi rm,  arkosic sandstone, 
partia l ly cemented, scattered rounded pi eces of dark 
vol canic roc k,  partia l l y cemented . 



l -30 Surface 

1 00 Fi ne-grai ned sand, logs, and roots . 

1 50 Gray water sand and bou I ders . 

1 75 Ye l low c l ay .  

250 Brown sha l e  and bou lders . 

332 Brown sha le ,  hard she l ls ,  and bou I ders . 

390 Soft gray sha l e .  

o- 420 Dark gray sha le . o-

447 Gray sha l e  and bou lders . 

450 Dark gray sha le ,  sticky - some hard sh al e .  

465 Gray sha le  and she l ls 

475 Hard sh el ls, gray and sandy sha l e .  

489 Hard shel ls ,  sha l e  and bou lders . 

495 Sha le  and boul ders 

500 Hard sh e l l s .  

525 Coarse sandstone and she l ls - oi I and gas show . 

528 Tough b lue shal e .  

531 Soft gray sandstone . 

538 Hard sandstone she l l s .  

579 Brown sha l e .  

LOWER CO LUMBIA O I L  CO . 

Brown No . l 
Sec . 25, T .  8 N . ,  R .  l O W . 
Co lumbia County ,  Oregon 

Dri l l er ' s  Log 

582 Bou lders . 

589 Sandy gray sha le . 

6 1 7 Soft brown sha le  and bou lders . 

6 1 8  Hard shel l o f  sha l e .  

647 Sandy sha le ,  some streaks of green sha le . 

649 Bou lders . 

661 Brown sandy sha l e .  

665 Hard sh a le  and congl omerate . 

675 Soft brown shal e .  

690 Bou lders, tough brown sha le ,  and shel l s .  

700 B lack sha l e .  

720 Tough , I i ght -brown sh al e .  

726 Coarse l i ght-brown sand sha l e .  

728 Hard sand sha l e .  

757 St icky brown sh a le . 

758 Bou lders . 

772 Light-brown soft shal e .  

779 Bou I ders . 

780 Tough brown sha le  and shel l .  

800 Sti cky brown sha le . 



808 Bou lders . 

8 1 0  Hard she l l and hard brown sha l e .  

8 1 2 Bou lders . 

8 1 5  She l l o f  hard sha l e .  

839 Hard brow n sha l e .  

841 Bou lders . 

850 Hard brow n sha l e .  

865 Bou lders . 

873 Soft brow n sh a l e .  

880 Hard brown sha l e .  

o- 890 Bou l ders . '-J 

892 Hard brown she l l .  

9 1 2 Hard brown sha l e .  

9 1 8  Bou I ders and hard she I I  s .  

940 Hard brown sha le  and she l l s .  

965 Hard brow n sha l e .  

975 Bou lders . 

996 Soft , l i gh t-brown sha l e .  

998 Hard shel l .  

1 01 0  Light brown sha le ,  tough . 

1 01 7  Hard sh e l l  and sha l e .  

1 022 Hard she l l ,  b lue l i me .  

1 045 Brow n sha le and bou lders . 

Lower Co lumbi a Oi I Co . Brown No . 1 (cont . )  

1 050 Brown sh a le .  

1 053 Bou I ders . 

1 056 Hard blue l i mestone . 

1 085 Hard she l l  cement grave l .  

1 095 Soft (s loughi ng) brown sh a l e .  

1 1 20 Brown sh a le .  

1 1 40 Hard brown sha l e - some bou l ders . 

1 1 77 Hard brown sha l e  - bou l ders . 

1 200 A l ternating hard brown sha l e  and bou l ders . 

1 225 Light-brow n sha l e .  

1 250 Soft sandy sha l e .  

1 270 Bou I ders . 

1 375 Soft brown sandy sha l e .  

1 430 Hard she l l ,  brown sandy sha l e .  

1 435 Hard sand, she l l ,  brown sha l e . 

1 445 Soft sha l e, brown slough ing .  

1 450 F i rm brown sandy sh a l e .  

1 497 Bou lders in brown sandy sha le . 

1 540 Soft brown sandy sha l e .  

1 545 Bou lders . 

1 6 1 0  Brown sha le ,  alternati ng streaks o f  sandy sha l e .  

1 6 1 5  Hard she l l  gray l i mestone . 

1 675 Al ternate streaks gray and brown sha l e .  



Lower Col umbi a O i l  Co . Brown No . 1 (cont . )  

1 696 Bou l ders and hard sh e l l s ,  gray and brown sha l e .  2035 B lue sha l e  and kidneys of hard b lue sha l e .  

1 697 Hard l ime she l l .  2045 Li gh t  b lue sha le  streaks and hard she l l s .  

1 71 0  Hard gray sandy sha l e .  2275 B lue sha l e .  

1 71 5  Hard she l l ,  gray l imestone . 2350 Hard sandstone and gray l i mestone ( 1 0" landed at 2300) . 

1 725 Gray and brown sandy sha l e .  2378 Hard sandstone and gray l i mestone . 

1 735 Gray and brow n sandy sha l e .  2380 Coarse brown gas sand . 

1 741 Soft brown sl ough ing sha le  2444 Hard b lue sandstone . 

1 745 Hard sh e l l ,  fi ne gray sandstone. 2445 Gas sand - strong pressure . 

1 780 A l ternating hard gray sandstone and brown sandy shale . 2480 Hard blue sandstone . 

1 8 1 0  Gray I i me sha I e - soft and hard . 2521 B lue sandstone . 

o- 1 839 Gray and blue sha le ,  hard she l l s ,  gray and wh i te l imestone . 2530 B lue sha l e  and she l l ,  sandstone and sha le - some gas . co 

1 847 A l ternating streaks gray and brown sha le ,  th in streaks l ime .  2600 B lue sandstone . 

1 850 Hard sh e l l ,  gray l imestone . 261 0  L igh t  b lue sandstone - sandy sha le - some gas . 

1 875 B lue sha l e, hard she l l s ,  l i mestone and sandstone . 26 1 5  Hard blue sandstone . 

1 922 B lue l ime - streaks of hard sh e l l s .  2634 Dark blue sandstone·, coarse . 

1 926 H ard she l l ,  b lue l i mestone . 2685 Soft blue-gray sandstone .  

1 935 Shel l ,  gray sandstone - blue l i mestone . 2690 B lue-gray sandstone - hard . 

1 940 Gray sandstone, hard shel l .  2705 Brown and gray shal e .  

1 945 Soft b lue sh a le s lough ing .  2735 Hard she l l s ,  sandy sha le - b lue and gray shal e .  

1 980 B lue sha le ,  sma l l  brown sandstone boul ders . 276 1 Hard she l l s  of sandstone and b lue and gray sha le . 

2000 B lue sha l e .  2784 B lue and gray sha le  - sandstone and sha le  she l l s .  

201 0 Gravel ly  brown sh a l e .  2785 Hard she l l s ,  sandy shal e .  

2020 Shel l of hard brown sha l e .  2790 Hard sh e l l s ,  gray and brown sh al e .  



Lower Co lu mbia O i l  Co . Brown No . 1 (cont . )  

28 1 8  Gas sand - hard to put i n  mud to dri I I  through . 3027 Sandy coarse brown sha l e .  

2824 Sandy gray sh a le  and hard she l l s .  3046 Brown shal e ,  l i me streaks .  

2836 Sandy gray sha l e . 3057 Hard and soft streaks of brown sha l e .  

2844 Hard sandstone , she l l and sandy gray sha l e .  3060 Hard sh e l l ,  brown sh a l e .  

2846 Sandy gray sha l e .  3079 Fi rm brown sh a l e .  

2852 Sandy gray sha l e ,  sandstone sh el l s .  3090 Brown sha l e .  

2858 Blue and brow n shal e, sandstone she l l s .  3092 Soft brown sha l e  - gas show . 

2930 Blue and brow n sh a le - some sandstone shel ls . 3099 Brown sha le . 

294 1 Hard brown sha le . 3 1 00 Brown sha le ,  hard sh el l .  

2948 Brown sha l e .  3 1 04 Brown sha le  and gypsum . 

o- 2952 Brown sha l e .  3 1 21 Brown sh a le and l i me . -o 

2955 Brow n sha le ,  I i me  streaks . 3 1 28 Brown sh al e ,  gypsum and l i me . 

2957 Brown sha le ,  l ime streaks . 3 1 3 1  Brown sh a le ,  hard . 

2959 Brow n sha le .  3 1 42 Brown sha le ,  l ime streaks . 

2962 Brown sh al e .  3 1 60 Brown sha le ,  hard and soft . 

2965 Brown sha le ,  I i me  streaks . 3 1 89 Brown shal e ,  hard . 

2970 Brown shal e .  3201 Brown sha le ,  hard . 

2974 Brow n shal e .  3208 Brown sh a le ,  firm . 

298 1 Brow n sha le ,  soft - gas show . 321 0 Sandstone she l l ,  pyr i tes . 

2990 Brow n sha l e .  3220 Brown sh a le ,  soft . 

2992 Brown sha le ,  l i me streaks . 3342 Hard and soft streaks , soft brown sha le  and shel l s ,  hard shal e .  

301 7 Brown sha le ,  sandy - gas show . 3354 Sand sha l e  s lough i ng .  

3020 Brow n sh a le ,  l i me streaks . 3375 Blue sha l e .  



Lower Col umbia Oi l Co . Brown No . 1 (cont . )  

3380 

3385 

3442 

3451 

3454 

3475 

3500 

3524 

B lue sha l e  and she l l s .  

Sand sha l e  and brown p l aty sha l e .  

Tough b lue sh a l e .  

Sand sha l e .  

Brown p l aty sha l e  s lough ing .  

B lue sha l e .  

B lue sha l e  and she l l s ,  b lue sandstone . 

Sandy formation, gray sandstone & sand sh a le - gas and 
oi I colors . 

3534 B lue-black sha l e .  

3554 Gray sandstone and dar k b lue sha l e - colors . 

3553(? ) Hard she l l ,  sandstone . 

3560 B lac k  sha l e .  

3565 

3675 

3690 

3693 

3723 

3729 

3796 

3799 

3854 

3877 

Gray sandstone & grs;�y sandstone sha l e ,  bl ue-black sha le  -
colors . 

Bl ue-gray sand sha l e .  

Coarse gray sandstone - oi I and gas show . 

B lue sha l e .  

F i ne and coarse o i  I sand . 

Streaks of b lue sha l e .  

Coarse o i  I sandstone . 

B lue sha l e  streaks . 

Oi l sandstone - l anded the 6 1/4" . 

Oi I sandstone . 

3968 Sand sha le . 

3970 Gas sandstone . 

3986 Sand sha l e .  

4005 Hard sand sha l e  - gas show . 

401 6  Dark sand sha l e  and she l l of dark sandstone . 

4035 B l ac k  sandstone - hard . 

4046 B lue sha l e .  

4053 Hard dark sha l e ,  she l l ,  dark sandstone . 

4063 Hard dark sha l e .  

4079 Hard dark  sand sh a l e .  

4095 Hard sand shal e .  

41 00 B lack sandstone, hard . 

41 55 Dark sand sha l e .  

41 34(? ) Hard sandy sha l e .  

41 74 Gray sandstone , sha l e  h ard and soft . 

41 81  Dark gray sand sha le ,  very hard . 

41 85 Hard dark gray sand sha l e .  

4 1 9 1  Hard sh a le ,  dark gray sandstone . 

4500 Dark gray b lack sandstone sha l e  - hard and soft streaks . 

4545 Gray dark sandy l i me sha le - gas . 

4704 Dark l ime sha l e .  

471 1 Hard she l l  of l i me . 

4772 Dark l ime sha l e ,  gas at 4740. 

4808 T .  D. Soft s lough ing l imesh a le  (4�" carried to 4559) . 



MORR I SON 1 3  Q-1  
Water Wel l 

Section 1 3 , T .  1 S . ,  R .  2 W . ,  Wash i ngton County, Oregon 

0-700' 
700-900 
900-960 

Al l uvi um 
Weathered basa l t  
Hard basa l t  

OREGON OI L & GAS CO . 
Roberts No . 1 

Sec tion 25, T .  l O S . ,  R .  8 W . ,  Linco l n  County , Oregon 

0- 46 
46- 84 
84- 1 48 

1 68- 200 
200- 228 
228- 240 

240- 250 

250- 275 

275- 295 

295- 355 

355- 380 

380- 41 0 
41 0- 430 
430- 450 
450- 495 

495- 730 

Composite Samp le Descri ptions 

Sandstone and sh a l e .  
Shale and blue c lay . 
Sha I e; dark gray, very fi rm . 
Sha l e; b lu ish gray , firm . 
Shale; dark gray , si l ty ,  firm . 
50ndstone; fi rm to fri abl e,  wh i tish gray , fi ne,  si l ty ,  
feldspath ic . 
Sha le  and si l tstone; whi tish gray, fi rm,  sl ight ly  ca l 
c areous,  sl ightly tuffaceous . 
S i l tstone; pin kish-gray to l i ght gray, hard, s l ight ly  
tuffaceous, s l ight ly ca l careous . 
Gabbro-di ori te (? ); medium gray,  mi crocrysta l l i ne to 
fi ne crysta l l i ne .  
Sandstone and si l tstone; whi tish gray and pi nki sh gray , 
hard , fi ne  to medi um grai ned, si l ty arkosic , cemented 
wi th l i me .  
Sha le; medi um greenish gray , hard , occasional fish 
sca le ,  s l ight ly tuffaceous . I n terbeds of b lack sha l e .  
Si l tstone; l ight gray , fi rm to fr iab le ,  some mi c a .  
Shale; grayish b lack ,  fi rm . 
Basalt; brownish b lack ,  hard , aphani ti c .  
50ndstone; greenish white, firm to hard, very fi ne 
grai ned; arkosi c ,  some mica,  some i n terbedded dark 
gray mi caceous si l tstone . 
Sha le; grayish b lack,  fi rm and layers of si l ty sha l e ,  
occasiona l c l uster o f  sma l l  pyri te crysta l s . Some l ay
ers of  i n terbedded med ium greenish gray , hard , fi ne,  
feldspath i c,  micaceous sandstone parti a l ly cemen ted 
w i th l i me . Some l ayers of si l ty sandstone composed of 
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Oregon Oi I & Gas Co . Roberts No . 1 (cont . )  

fe l dspar, basal t ,  and a mi nor amoun t  of quartz . 
Sandstone; wh i tish ,  fri ab l e ,  medium to coarse grai ned 
composed of subrounded grai ns of fe ldspar , quartz and 
scattered pieces of basa l t  in  a si l ty matrix . Some lay
ers of dark gray , fi rm, si l ty sha l e  and pi n kish si l ty shal e .  
Also pieces of mi l ky white and pi n k  cher t .  
Limestone; medi um gray to greenish gray , hard , sandy . 
Sha le; grayish b lack, fi rm, si l ty .  
�one; hard,  s i l ty .  
Sandstone; l igh t gray , fi rm to fri abl e ,  fi ne,  arkosi c ,  
si I ty , micaceous . 
Sha le; medium gray and grayish b lack ,  fi rm, some 
i nterbedded si I tstone .  
S i l tstone; whi tish gray , hard , some pyr i te,  s l i ght ly 
tuffac eous . 
Basal t-gabbro; grayish to brownish b lack,  hard,  fi ne 
crysta l l i ne ,  por tions of  the rock resemble diori te(? ) .  
Portions of the basa l t  contai n zeo l i tes . 
Basalt; brow nish b lack,  hard, microc rysta l l i ne ,  weath 
ered, l ower por tion fi ne grai ned - gabbroi c ,  some i n 
terbedded pi n k  s i l iceous ash . 
Diorite(? ); l i ght gray , hard , fi ne crysta l l i ne .  
Ash; p in kish gray , hard , si l i ceous . 
Basa lt; brownish b lack ,  hard , mic rocrysta l l i ne ,  lower 
portion partly weathered . 
Si l ts tone and sha l e; grayish bl ack , fi rm,  some fi ne 
calc i te vei n i ng . 
Sha le; dark greenish gray , firm , w i th th i n  i n terbeds of 
medium to dark gray si l tstone . 
O i l  sh a le (? ); b lack,  bri t t le ,  y ie l ded waxy substance 
when heated . 
S i l tstone; pi nkish gray , hard , fi ne sandy , tuffaceous . 
Limestone; wh i te to medium gray , firm to hard , fine 
sandy . 
Sandstone; l i gh t gray , hard , fi ne to medium grai ned, 
arkosi c ,  si I ty , tuffaceous . 
Limestone; wh i tish , fi rm to hard , si l ty .  
Si l tstone; l i ght gray, hard, ca lcareous .  
Shale; grayi sh b lack ,  fi rm,  some i n terbedded medium
gray tuffaceous si I ts tone .  
Basa l t; dark gray, hard, fi ne grai ned , part ly  weathered . 
Basalt; grayish-brownish bl ack , hard,  microcrysta l l i ne ,  
partly weathered , some zeo l i te .  
L imestone; whi ti sh ,  fi rm, si l ty .  
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Oregon Oi I & Gas Co . Roberts No . 1 (cont . )  

Sha le; grayish b lack, fi rm, si l ty w i th i nterbedded me
dium to l i gh t-gray s i l tstone, some of the si l tstone l ayers 
qui te l i my . 
Li mestone; whi tish gray , firm ,  si l ty .  
Sha l e; dark gray and greeni sh gray , fi rm, w i th i n ter
beds o f  l ight-gray si l ty l i mestone . 
Li mestone; whi tish , fi rm , si l ty ,  w i th interbedded dark 
gray to b lac k  sha le ,  sha le  cut  by ca l c i te vei n l ets . 
Basa l t; grayish b lack,  hard, some zeo l i te ,  some pyri te . 
S i l tstone; dark gray , friabl e ,  few scattered medium 
size quartz grai ns, saturated with paraffi n- l i ke oi l ,  
fai nt odor (apparently fl uorescence not chec ked duri ng 
dri l l i ng - samp l e  described 3 years after abandonment, 
no fluorescence), l i gh t straw-colored CC1 4 cut, samp le  
burned readi ly  when i gni ted wi th a match . 

241 0-2569 T . D .  N o  sampl es . 
Note: Samp l es were mixed consi derably and as much as 60' of lag 

noted i n  a few i nstances . 

C ITY OF PRESCOTT 

Water Wel l 

Section 25, T .  7 N . ,  R .  2 W . 
Columbia County, Oregon 

Dri l l er ' s  log 

0 to 1 5  C l ay and roc k .  
1 5  27 Rock ,  brow n .  
?.7 37 Lava and b lue roc k .  
37 50 Lava roc k .  
50 70 Lava roc k, b lac k .  
70 1 1 3  Rock ,  b lac k .  

1 1 3 1 2 1 No record . 
1 2 1 291 Rock ,  b l ac k .  
291 301 Rock ,  b lack, some red rock . 
301 309 Rock ,  b lack, hard . 
309 31 9 Rock ,  b l ac k .  
31 9 325 Basa l t ,  b lack .  

325 344 Rock,  b lac k .  
344 354 Rock ,  red . 
354 364 Roc k, b lac k .  
364 388 Rock,  b lack, c revice at 375' . 
388 390 Shal e .  
390 395 Rock ,  b lac k .  
395 400 Sha l e .  
400 41 5 Rock ,  b lac k .  
4 15  425 Roc k ,  in terbedded w i th sh a le . 
425 444 Rock, red . 
444 460 Roc k, gray . 
460 484 Rock ,  red . 
484 489 Basa l t .  
489 494 No record . 
494 537 Basa l t .  
537 552 No record . 
552 606 Rock . 
606 6 1 5 Rock and sha le . 
6 1 5  625 Roc k .  
625 633 Rock and sha le . 
633 66 1 Shale w i th some roc k .  
661 688 Roc k .  
688 698 Rock, red . 
698 71 6 Rock, brown 
71 6 724 Rock, b lack . 
724 732 Roc k .  
732 738 Roc k, gray . 
738 972 Rock .  
972 980 Sh a le ,  brown,  in terbedded 

w i th roc k .  
980 984 Sha le ,  as above . 
984 1 008 Sh a le and roc k .  

T . D .  
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RESERV E OI L & GAS CO . 
Bru er No . 1 

Section 31 , T .  6 S . ,  R .  4 W . ,  Po l k  County ,  Oregon 

Composi te Samp le Descriptions 

S i l tstone; l i ght gray , fi rm,  some benton i te ,  s l i ght ly 
tuffaceous,  scattered pieces of wh i te vo l canic ash and 
i n terbedded l igh t gray , very fi ne grai ned , f i rm to very 
firm,  arkosi c ,  somewhat tuffaceous sandstone .  Scat
tered subrounded fragments of basa l t .  Occasi onal smal l 
fragments of she l l s .  
Sandstone; l i gh t gray , very fi rm,  very fi ne grained ,  
arkosic w i th scattered pi eces o f  subrou nded basa l t ,  oc 
casional m ica fl akes , portions more tu ffaceous th an 
others . Few sma l l  fragments of she l l s and m icrofossi l s .  
S i l tstone; l i ght gray , somewhat tuffac eous , fi rm,  some 
I imy layers . Some i nterbedded fi ne si I ty , arkosic sand
stone, portions qui te tuffaceous . Eponi tes? 
Sha le; medi um gray , fi rm ,  si l ty and some greenish gray 
sandy sha le ,  tuffaceous . 
Sand; whi tish , loose to firm , fine grai ned, fe l dspath i c ,  
very micaceous , uniform, portions tuffaceous . 
Limestone; l i ght gray , hard,  fine sandy, some mica ,  
somewhat tuffac eous . 
Sand; whi tish , l oose to fr iab le ,  f ine, su bangu lar fe ld
spathic , micaceous . 
Sha le; l i ght to medium gray , somewh at tuffaceous , 
fi rm , si l ty ,  some sandy sha l e .  
S i  I tstone and fi ne sandstone; I i ght to medi um gray , 
firm , somewhat tuffaceous ,  a few f ine,  scattered mica 
fl akes . Some streaks of medi um ,  si I ty , micaceous 
sand . 
Sandstone; l i ght  gray , medium grai ned, arkosi c ,  some
what tuffaceous , parti a l l y  cemented with l i me ,  fr i ab l e  
to fi rm . 
Sandstone; medium gray , firm to hard , tuffaceous , 
arkosi c ,  micaceous, and pi eces of al tered basa l t .  Some 
layers of whi t ish fr iab l e  fel dspath ic sand . 
Si l tstone; fi ne sandy , l i ght gray, hard , w i th in ter
bedded fine, fi rm,  quartz sandstone w i th pyroxene and 
occasional magneti te part i c l es ,  l imy l ayers . 
Limestone; fi ne sandy , grayish wh i te ,  hard . 
S i l tstone; medium gray , firm , some fine m ica,  occa
sional carbonaceous materia l . 
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Sha le; mediu m  to dar k grayish b lack,  f i rm, few micro
fossi Is: 
( 1 720- 1 740) Denta l iu m fragments? 
( 1 980-2000) Globobu l i mi na paci fica 
(21 60-21 80) Robu lus i nornatus? 
(2540-2560) Cyc l ammi na pacifica? 
(3380-3400) G landu l i no sp . ?  

Basa lt; grayish b lack ,  vi treous ,  aph ani ti c ,  hard . Some 
interbedded dark grayish-black sha le . 
Sha le; medium gray and grayish b l ac k ,  firm to bri tt le ,  
some f ine,  sandy sh a le . 
Sandstone; l i gh t gray , fr iab le ,  sh a ly ,  very fi ne grained , 
w i th medium -sized pi eces of dark sha l e  and basa l t .  
Sha l e; dark gray to grayish b lack,  fi rm,  some si l ty sec 
tions, few microfossi I s; (4060-4080' ) Robu I us i nor notus? 
Sha le  and mar l ;  some sandy por tions . 
Volcanic agglomerate; zeo l i tized a l tered f low roc k ,  
sha l e, vo l canic debr i s ,  ca l c i te vei n ing . 
Basalt; du l l  b lack,  crumb ly ,  weathered . 
Shale; medium to dark gray, hard ,  si l ty .  
sa;:;cJStone; rusty-gray , si l ty ,  con tai n i ng subrounded 
sha le  fragments and partly cemented w i th l i moni te . 
Tuff; hard to fi rm , red and green w i th quartz and ca l
c i te ,  sandy . 
Basalt; du l l  b l ack ,  crumbl y ,  weathered wi th ch lor i te ,  
zeo l i te and ca lc i te .  
Vo lcanic agg lomerate , tuff, and some i n terbedded dark
gray sha l e . Vo l canics are cut by ca lc i te veins and 
poc ke ts of zeo l i te .  Numerous pieces of a l tered basa l t  
contai n ing ch lorite and zeo l i te .  
Basa l t; du l l  b lack,  par t ly  weathered , contai ned some 
o l iv ine and pyroxene crysta l s .  Also sma l l miaro l i tic 
structures fi l l ed w i th zeo l i te .  Zones of h ard , un
weathered microcrysta l l i ne basa l t  contai n ing sma l l  m i
arol it i c co  v i  ties fi l i ed wi th zeo l i te .  
Basa l t; du l l  b l ack ,  a l tered zeo l i t ic basa l t .  
Basa l t; b lac k, hard, microcrysta l l ine on ly s l ight ly 
a l tered , contained o l iv ine and nu merous sma l l mi aro
l i t ic cavi ties fi l l ed with zeo l i te and ca lc i te . 
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RES ERVE 01 L & GAS CO . 
Esmond No . 1 

Sec tion 7, T .  1 2  S . ,  R .  1 W . ,  Linn County ,  Oregon 

Composi te Descri ptions 

Grave l . 
Tuff; medium gray, some al teration to c lay , scattered 
pieces of basal t  and vo lcanic ash , some sandy tuffaceous 
sha le ,  sh ale contains smal l quartz- l i ned cavit ies . 
Sand; fi ne to medium grained, contains pi eces of tuff, 
basa l t ,  quartz, and fe l dspar . 
Tuff; dark gray , hydrothermal ly  a l tered, quartz-l ined 
cavi ties, zeo l i te vein ing, fragments of pumice and ba
sa l t  w i th zeo l i te ,  some fi ne-grained sandstone composed 
of basa l t ,  quartz , and weathered fe l dspar . 
Sand; fine to medium grained, composed of tuff frag
ments ,  and angu lor grains of quartz and fe l dspar . 
Andesi te porphyry; medi um dark gray , w i th phenocrysts 
of quartz and pyroxene . 
Basa lt; grayi sh b lac k ,  some zeo l i te .  
sanc:rr? ) ;  fi ne- to medium-sized angu lar fragments of 
basa l t . 
Andesi te; grayish -bl ac k,  some quartz . 
Sand; fi ne grai ned , loose , composed of subangu lar 
grains of quartz , fel dspar , and some o l i vine . 
Basalt; brownish b lack ,  some o l i vi ne and zeo l i te .  
Sha l e; grayish brown,  fi rm,  tuffaceous .  
Basalt; grayish bl ack,  some o l i vine and some cal c i te ,  
th in  i n terbeds o f  reddish -brown sha l e .  
Sha le; medi um to dark gray , very fi rm,  qu i te ben
toni tic .  
Sandstone; medium grai ned , fr iabl e ,  composed of quartz , 
feldspar , and piec es of vo lcanic rock ,  matrix of si l t .  
Sha l e; dark gray , fi rm to soft, some basa lt ic grave l . 
Sand; dark gray , basa l ti c ,  some angu l ar quartz and 
feldspar . 
Sha le; medi um gray, fi rm , tuffaceous,  some greenish 
gray sha le  and brownish -red sha le ,  occasional scattered 
pyri te mi nera l i zati on . 
Sandstone; l igh t gray, fi ne grai ned, very firm , com
posed of basa l t  fragments cemented w i th l ime . 
Sha l e; medi um greenish -gray , fi rm ,  a l tered red vo l 
canic roc k and dark grayish-red tuff . 
Sha le; l i ght  greenish gray, soft, tuffaceous with i nter
beds of pin kish-red tuff and brownish -red sha le ,  por tions 
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of the sha l e  bei ng ca lcareous . 
Basa l t; brownish b lac k, hard, aphani t ic , some quartz
l ined cav i ties . 
Sha l e; l i ght gray, green , and p ink ,  tuffaceous, some 
purplish red . 
Basalt; brownish b lack,  hard, aphan i tic . 
Shale; l i gh t grayish green , very fi rm, tuffaceous , some 
pi nkish -red sha l e .  
Basa l t; brownish b lac k, hard, aphani ti c ,  some quartz 
fi I I i  ngs . 
Al tered basa l t; reddish dark gray , wi th quartz - and 
calc i te-fi l l ed cavi ties . 
Vo lcanic agg lomerate; dark gray, hard, w i th ca lc i te 
fill i ng and vei n i ng . 
Basalt; brownish b lack, hard , aphani ti c .  
Basalt; medium gray , porphyri tic , phenocrysts of sub
hedral fe l dspar , some pyr i te ,  i n terbeds of medium-gray 
tuffaceous shale .  
Basa l t; brownish b lack ,  microcrysta l l i ne ,  contai ning 
a few o l ivine crysta ls . 
Sandstone; l i ght  to medi um gray, fi rm,  si l ty ,  tuffa
c eous, subrounded grai ns of quartz , feldspar , and 
pi eces of basal t .  
Basa l t; grayish blac k ,  hard , quartz- and ca lc i te
filled fractures and cavi ties . 
S i l tstone; l i gh t gray, tuffac eous, wi th coarse, angu lar 
pieces of basa l t ,  quartz grains . 
Basa l t; brownish b lack ,  hard, aphani ti c .  
Shale; l ight gray, tuffaceous , wi th subrounded frag
ments of basa l t ,  quartz grains, and fe ldspar , some 
wh i te ash , some pyr i te .  
Basa l t; brownish black, hard ,  aphani tic . 
Shale; c layey, tuffaceous, subangu lar pieces of gray
i sh black and pi nki sh gray basa l t .  
Basa l t; grayish black and brownish b lack ,  some ca lc i te .  
Shale; medi um greenish gray , scattered pieces of 
quartz and fe l dspar . 
Sha le; l ight gray , hard, l i my ,  s l i gh t l y  tuffaceous . 
5Cii1dstone; dark gray , coarse grai ned , tuffaceous , 
si l ty ,  fri abl e ,  some th i n  i nterbeds of tan -co lored tuff 
and brick-red sha l e .  
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Reserve Oi I & Gas Co . Esmond N o .  1 (cont . )  

Sha le; green and greenish b lack,  part ly al tered basa l t .  
Basalt; brownish b lack ,  microcrysta l l i ne , l ower portion 
of flow conta in ing chert-fi l l ed cavi ties and quartz vein
i ng .  
Tuff; medium gray , firm , and some greenish -gray sha le . 
Basalt; grayish b lack ,  h ard , aphani tic . 
Tuff; dark gray , some brick-red sha le . 
Basalt; grayish b lack,  part ly weathered, hard . 
Basalt; b lack ,  unweath ered, aphani ti c ,  hard . 
Basa lt; mediu� gray, hydrotherma l l y  a l tered, quartz 
vei ning . 
Tuff; bri ck  red to pinkish red, fi ne to medium grained, 
quartz and some fel dspar . 
Sand; medium gray, medium grai ned , composed of sub
angu lar grai ns of quartz and fe l dspar . 
Basa lt; grayish b lac k,  part ly a l tered . 
SCi'nCiStone; medium gray , fi ne to medi um grai n ,  hard, 
fel dspath i c ,  cemen ted w i th l i me, some quartz and ba
sal t  fragments,  some pyr i te .  
Sand; wh i ti sh ,  medi um grained, loose, fel dspath i c ,  
some-mica, fai r ly  uniform . 
S i l tstone; medi um gray, sandy , tuffaceous , some pyr i te ,  
th i n  layers o f  sh iny b lac k  coal . 
Sand; whitish , fine  to medium gra ined, composed of 
subangu lar grains of fe ldspar and quartz, fr i ab le ,  some 
mica . Gas shows on mud logger . 
Sha l e; black,carbonaceous and layers of coa l . 
SiTtSiOne; medi um greeni sh gray , hard, tuffaceous . 
Sandstone; l ight gray , hard , tuffaceous , fel dspath ic , 
some mica . 
Sand; wh i t i sh ,  fi ne grai n ,  friabl e to fi rm, mi caceous, 
composed of quartz and fe ldspar . S l ight ly oi l stai ned(? ) .  
Subangu lar grai ns . Th i n l y  i n terbedded carbonaceous 
sha l e  and coal layers . Gas shows on mud logger . 
Al tered basa l t; greenish gray and rust-red vo lcanic roc k .  
Basalt; grayish black ,  mi crocrysta l l i ne .  
Al"tere d  basa l t; dark grayish green and some pin kish-red 
volcan i c  roc k .  
Sand; wh i ti sh ,  fri abl e ,  fi ne gra in ,  composed of fe ldspar , 
quartz ,  and scattered pi eces of vo lcanic roc k .  Some 
th i n  i n terbeds of coal and b lack sh al e .  Some l ayers of 
pumice and ash . Sand is somewhat micac eous in portions 
of the section . 
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Basa l t; and a l tered vo lcanic roc k .  
Sand; l ight gray, fin e  grai n ,  l oose, s l i ght ly  mica
ceous, composed of fe ldspar and quartz . Some scattered 
smal l p ieces of vol can i c  roc k .  Many thi n  in terbedded 
coal seams . 
Sha l e; dark gray , si l ty ,  hard wi th in terbeds of wh i tish 
fine grai n ,  firm sandstone, part ly  c emented wi th l i me .  
Sandstone; wh itish ,  fi rm, fine grain ,  part ly  cemented 
wi th l ime,  subangu lar grai ns of  fel dspar and quartz . A 
fai r amou nt of vol cani c fragments . Some th i n  coal 
layers . 
Si l tstone; medium gray , firm to hard , fi ne sandy , l imy .  
Few scattered smal l mica fl akes . 
Sandstone; whi tish , si l ty ,  fi rm , part ly  c emented wi th 
l ime,  fairly abundant mica and abundant pieces of ser
pent in ized basa l t .  
Si l tstone; medi um gray , somewhat calcareous , fi rm, 
and muddy gray tuffaceous shal e .  
Sandstone; medi urn gray , fi ne si I ty .  Good gas show on 
mud logger . 
Gabbro(? ); dark gray . 
Volcan ic rock; p inkish red, al tered . Light green and 
gray , firm , tuffaceous sh al e .  
Al tered vo lcanic roc k; l i ght greenish gray , hydrother
mal alterati on , quartz vein i ng . 
Crystal tuff; wh i ti sh gray , feldspar and pyroxene . 
Tuff; light to medium gray, firm to hard . 
A'ltered vo lcanic rock; medium gray , hydrotherma l ly 
altered . 
Sha l e; medium gray , si l ty ,  tuffaceous . Some bri c k  red 
pyroclasti c ,  some whi te ash . Thi n l ayer of wh i tish , 
fine sandstone . 
A l tered vo lcanic rock; greenish gray , hard . 
Tuff; medium gray to gray , hard, some tuffaceous sha le  
and  brick-red shal e .  
L i th i c  tuff; andesi ti c ,  medium to dark gray , some gray
i sh green , some wi th quartz-fi l l ed cavities . 
Al tered vo lcanic rock (andesite? ); dark greeni sh gray 
and dark brownish gray , altered basa l t .  Some pi n kish 
and greenish a l tered vo lcanic rock w i th zeo l i te .  
Vo l canic agg lomerate; brow nish b lac k  basa l t, pi n k  and 
greeni sh altered volcanic roc k,  secondary quartz , some 
zeo l i te .  Good gas shown on mud logger . 
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5205-5725 

5725-591 5 

5920-5935 
5935-5965 

5965-5980 

5980-6040 

6040-6080 
6080-6340 

6340-6435 

Reserve Oi I & Gas Co . Em�ond No . 1 (cont . )  

Si l tstone; dark gray , micaceous . 
Basa lt; grayish b lack,  weath ered, some quartz and 
zeo l i te .  
Basa l ti c  conglomerate; and medium grai n ,  si l ty ,  angu
lar basaltic sand . 
Sha l e; brownish b lack,  w i th sma l l subrounded pieces 
of basa l t  scattered throughout .  
Vo lcanic agg lomerate and cong lomerate; brownish black ,  
weathered basa l t ,  greenish dark gray , p inki sh gray a l 
tered volcanic rock ,  hydrotherma l l y al tered . Occa
sional su l fide mi neral i zation . Some zeo l ite ve in i ng . 
Some th i n  in terbeds of tuffaceous si l tstone . 
Basa l t; grayish b lack, portions parti a l l y  al tered show
i ng quartz and calc i te vei n ing ,  a l i tt l e  zeo l i te ,  aphan
i tic , rare o l i vint .  A few i n terbeds of tuffaceous sha le ,  
some th i n  coal seams . 
Tuff; medium gray , firm . 
Basa l t; grayish b lack, al tered, quartz and calc i te 
vei n ing . 
Sha l e; du l l  b lac k, hard, and dark greenish gray tuf
faceous shal e .  
Basa l t; grayish b lack a l tered, and dark greenish gray 
and pi nki sh gray a l tered vo lcan ic  roc k w i th quartz and 
zeo l i te .  
Tuff; greenish gray , hard . 
Aft'ered basa l t  and vo lcanic rock; as descri bed above . 
Few i n terbeds of dark gray and reddish gray sha le . 
Basa l t; grayish b lack,  fai r  amount  of zeol i te .  Some 
i n terbeds of red and green tuff . 

6435-6460 

6460-6765 

6765-6780 
6780-6980 

6980-7000 
7000-801 0 

801 0-8588 

Core No . 1 
8588-8595 ' 

Core No . 2 

Tuff and tuffaceous si l tstone; p inkish dark gray , brown
ish red and greenish gray . 
Basa lt; brow nish b lack,  par ti a l ly al tered, with zeo l i te ,  
some of  th e basa l t  bei ng microcrystal l i ne .  A l i tt le  i n ter
bedded pi nki sh -gray tuffaceous sha le . 
Sha l e; dark grayish red , hard . 
Basa l t; dark gray , partly al tered , zeol i tic . Some i n
terbedded reddish -gray tuff . Gas shown on  mud logger . 
Sha l e; tuffaceous . 
Basa l t; grayish b lack, hard,  a l teration varies ,  some 
zeol i te .  Occasional beds of wh i te ash . A l so ,  beds of 
red tuff . Some quartz fi l l i ng in th e basa l t .  
Basa l t; grayish black,  hard , microcrystal l i ne, less a l ter
ation than above , some quartz and ca lc i te vei ning . Few 
zones of pinkish and reddish a l teration . Occasional 
su l fi de mi nera l i zation in  quartz vei n .  Some zeol i te .  
Some portions contain o l iv ine .  Gas show o n  mud logger,  
h igh pressure sa l t  water . 

Basa l t  brecc ia; dark greenish gray ,  hard, fi ne gra in ,  
contai ns fragments of  ch lor i ti zed basa l t .  Parti ngs w i th 
s l i ckensi des . 

8595-8603 T . D .  Basa l t; dark greeni sh black,  dense , hard , ch lor i t ized . 



RICH F I E LD O I L  CORPORAT ION 
Barber No . 1 

Sec tion 23, T .  1 N . ,  R .  1 W . ,  Mu l tnomah Cou nty ,  Oregon 

Core Descri ptions 

0- 97' Sha l e  and bou l ders 
97- 1 8 1  

1 8 1 -681  
681 -706 
706-793 
793-865 

Bou I ders, hard sand and basa l t  
Basa l t  
Basa l t  and sha le  
Basa l t  
Basa l t  and sha le with hard streaks 

Core N o .  1 rec 'y  
865- 875' 1 0' 1 0 '  

875-1 80 1  
1 801 -2025 ' 

Core No.  2 rec 'y  
2025-2035 ' 9' 3 '  

3 "  

2 '9" 

2 " 

2' 1 0" 

Core No . 3 rec ' y  
2035-2045' 9 '  9 '  

Core No . 4 rec 'y  
2045-2055' 7' 5 '  

Sand; firm,  du  I I  gray, fine-grained, fai r l y  
we l l  sorted, si l ty,  tuffaceous,  thi n ly lamin
ated, few red-col ored grains, t igh t .  
Sha le and si l t  w i th streaks o f  sand . 
Shale and sand . 

Sand; fi rm , dark grass-green , massive , fi ne 
to medium grai ned , consisting of pel l ets of 
basa l t  and a few sma l l  br ick-red grains i n  
benton i ti c  c l ay matrix, probably i mpervious 
and of vo lcanic origi n .  
Sand; di tto; but w i th abu ndant large gastro
pod and pel ecypod she l l  fragments . 
Sand; as in top of core w i th abundant large 
pel e cypod i mpressions . 
Sand; as in top of core w i th abundant large 
pelecypod fragments . 
Sand; firm,  dar k green , massive, composed of 
black grai ns and pe l l ets and l esser amounts of 
red grains in matrix of bentonit ic  c lay; sev
eral sma l l  pel ecypod i mpressions and of vo l 
canic origi n . 

Sand; as above; one fragment of l arge pe le
cypod . 

Vo lcanic sand; as above; w i th abundant large 
pelecypods at 2047' (3 "  th i ck  bed) and 2049' 
(5" th i ck  bed) .  

2' 

Core No.  5 rec 'y 
2055-2065' 1 0' 1 0 ' 

Core N o . 6 rec ' y  
2065-2075' 1 0' 1 0 ' 

Core N o .  7 rec 'y  
2075-2082' 6 '  6 '  

2082-2534' 
2534-2690' 
2690-2907' 
2907-3080 '  
3080-3235 ' 

Core No . 8 rec 'y  
3235-3244' 9' 9 '  

Core No . 9 rec 'y  
3244-3254 ' 4 '  4 '  

Core No .  1 0 rec 'y  
3254-3264 ' 4" 4" 

Core No . 1 1  rec 'y 
3264-3268' 0' 0 '  

Core No . 12 rec 'y  
3268-3278 ' 0' 0 '  

Vo l canic sand; as  above; but i ndicates brec 
cia fragments of basa l t  up to �" i n  length . 

Vo l canic agg lomerate; fi rm, dark green , 
sharp angular basalt fragments in matr ix of 
impure bentoni tic c l ay; c lay contains streaks 
of wh i te tuffaceous mater ia l . 

Same as above .  

Same as above . 

Sand and sha I e .  
Basa l t ,  sha l e  and cong lomerate . 
Sand and sha I e .  
Sha l e ,  sand and congl omerate . 
Vo lcanic sha l e  and cong lomerate . 

Vo lcanic agg lomerate; firm to hard, dark 
gray-green, massi ve, consi sting most ly of 
dark green to b lack, fi ne ly c rysta l l i ne an
gu lar fragments up to 1 "  of basa l t  i n  matrix 
of green muddy c l ay, and vi treous si l ica , 
and several  l i gh t-gray veins of l ime-s i l i cate . 

Same as above .  

Same as above .  

N o  recovery . 

No recovery . 



Core No . 1 3  rec 'y 
3278-3289' 0' 0 '  

Core No . 14 rec 'y  
3289-3292' 0' 0 '  

3292-3357' 
3357-3508 ' 
3508-3689' 
3689-381 4 ' 

Core No .  1 5  rec 'y  
381 4-38 1 9 ' 2 '  2' 

Core No. 16 rec 'y 
381 9-3820' 1 '  6 "  

6 "  

Core No . 1 7  rec ' y  
3820-3823' 2 '  2 '  

Core No. 18 rec 'y 
3823-3827' 1 '  1 '  

Core No . 1 9  rec 'y  
3827-3832' 1 �· 1 �· 
Core No. 20 rec 'y 
3832-3834' 1 '  1 '  

Core No .  21 rec 'y 
3834-3836 ' 2' 2' 

3836-386 1 '  
386 1 -3904 ' 
3904-421 1  

Ri chfi e l d  O i l  Corp . Barber No . 1 (cont . )  

No recovery . 

No recovery . 

Vo lcanic sha l e  and cong lomerate . 
Vo lcanic sha le ,  basa l t  and conglomerate . 
Vo lcanic sha l e  and agg l omerate . 
Vo lcanic agg lomerate . 

Vo lcanic agg lomerate; broken and mixed-up 
fragments of br ic k-red , i mpure bentoni ti c  
c lay and hard green vo lcanic agg lomerate 
conta in ing angu l ar fragments of vo lcanic roc ks . 
Core may consist of wal l cu tti ngs . 

As above , bu t may be wal l cutti ngs . 
Basa l t; hard, dark green, dense . 

Basa l t; hard,  dark green, dense, common 
small veins of whi te cha lcedonic (? ) s i l i ca .  

Basa l t; a s  above . 

Basa l t; as above . 

Basa l t; as above . 

Basa l t; as above . 

Basa l t  and agg lomerate 
Basa l t  
Vo lcanic agg lomerate 

Core N o .  22 rec 'y 
421 1 -421 8 '  5' 5 '  

Core No.  23 rec ' y  
421 8-4223' 4 '  2' 

2' 

Core No . 24 rec 'y 
4223-4231 ' 8 '  8 '  

Core No . 25 rec 'y 
423 1 -4240' 6 '  6 '  

Core No . 26 rec 'y  
4240-4250 '  7 '  7' 

Core No . 27 rec 'y 
4250-4260' 4 '  4 '  

Core No .  28 rec 'y  
4260-4265' 2�' 2�' 

Core No . 29 rec 'y 
4265-4270' 4 '  4 '  

4270-4927' 

Core N o .  30 rec 'y 
4927-4937' 9' 6 '  

3 '  

Core No . 3 1  rec 'y  
4937-4947' 1 0 '  1 0 '  

Vo lcanic agg lomerate; fi rm,  o l ive-green , 
bentoni ti c w i th common chunks of wh i te ash , 
vei n lets of chal cedoni c si l i ca ,  and a few 
cal c i te veins . 

Same as above; severo I s I i c kensi des . 
Same as above; but firmer wi th several rose
colored chal cedon ic si l ica vei ns . 

Andesite; hard , green , dense, vei ns of si l i 
ca, scattered quartz . 

Same as above . 

Same as above . 

Same as above . 

Same as above . 

Same as above .  

Vo lcanic agg lomerate and shale . 

Vo lcanic c l ay; dark red to blood red , fi rm, 
greasy . 
Basal t; hard , dark gray , vesicu l ar ,  more 
�an basa l t  cored above this depth . 

Basa l t; hard, vari egated green , gray and 
rusty brown, showing a few s l i ckensi des and 
wh i te vei ns most ly vertical , one vert ical  
fau l t  contac t of basal t  and vo lcanic agg lomerate . 



Core No . 32 rec 'y 
4947-4955' 4' 4 '  

Core No .  33 rec 'y  
4955-4960' 2' 2 '  

Core No . 34 rec 'y 
4960-4966' 2' 2 '  

Core No . 35 rec 'y 
4966-4973 ' 1 '  1 '  

4973-5237' 

Core No .  36 rec 'y 
5237-5243' 3' 3 '  

Core No . 3 7  rec 'y  
5243-5253 ' 6 '  2 '  

4' 

Core No. 38 rec 'y 
5253-5263' 7' 7' 

Core No. 39 rec 'y 
5263-5273 ' 2' 2' 

Core No . 40 rec 'y 
5273-5276 ' 2�' 2�' 

5276-5745' 

Core No .  41 rec ' y  
5745-5748 ' 2' 2 '  

Core No . 4 2  rec ' y  
5748-5750 ' 1 '  1 '  

Ri chfi e l d  O i l  Corp . Barber No . 1 (cont . )  

Same as above . 

Same as above . 

Same as above .  

Basa l t; broken-up pi eces . 

Vo lcanic agg lomerate ,  basa l t  and sha l e .  

Basa l t; hard , b lack to green,  dense and 
aphani tic . 

Basa l t; hard, gray , black, and green , dense , 
several wh i te veins . 
Basa l t; hard,  gray , b lack,  green , and reddish 
brown wi th rounded and e l l i ptical i nc l usions 
of snow -wh i te zeo l i tes inc ludi ng natro l i te .  

Same as above, bu t w i th a few ca lc i te veins . 

Basa l t; hard , black,  dense and aphani tic . 

Same as above . 

Vo lcanic agg lomerate . 

Basa lt; hard , b lack ,  dense . 

Same as above .  

Core No . 43 rec 'y 
5750-5751 ' 1 '  1 '  

Core No .  44 rec 'y 
5751 -5753 ' 1 '  1 '  

Core No . 45 rec 'y 
5753-5754 1 '  1 '  

Core No . 46 rec 'y 
5754-5755' 1 '  1 '  

5755-5899' 

Core No . 47 rec 'y 
5899-5909 ' 7' 7' 

Core No . 48 rec 'y 
5909-591 9 ' 1 '  1 '  

Core No . 49 rec 'y 
591 9-5929' � �· � �· 
Core No . 50 rec 'y 
5929-5939' 3' 3 '  

Core N o .  51  rec 'y 
5939-5949' �· �· 

5949-6680' 

Core No . 52 rec 'y 
6680-6690' 9' 9' 

Same as above . 

Same as above . 

Same as above . 

Same as above . 

Vo lcanic agg lomerate . 

Vo lcanic agg lomerate; hard, green , angu lar 
basa l t  fragments up to 1 inch; few s l i c ken
sides and wh i te vei ns ,  matrix o·l i ve green,  
and aphani t ic . 

Same as above .  

Same as above . 

Same as above . 

Same as above . 

Vo lcanic agg lomerate . 

Vo lcanic agg lomerate; i n termixed and poor ly  
bedded; 
1 )  hard o l i ve-green vo lcanic agg lomerate wi th 
sharp, angu l ar pi eces of basa l t  i n  matrix of 
grayish -green i mpure bentonit ic c l ay; 
2) dark gray vo lcanic agg lomerate consi sting 
most ly of hard sh a le  wi th smal l fragments of 
basa l tic debr i s  showi ng several s l i ckensi des . 



00 
0 

Core N o .  53 rec 'y  
6690-6697' 2' 1 I 

1 '  

Core No .  54 rec 'y 
6697-6707' 9' 3�' 

5�' 

Core No . 55 rec 'y 
6707-671 3' 6' 2 '  

3 '  

1 '  

Core No .  56 rec 'y 
671 3-6723 ' 6' 6 '  

Core No .  57 rec 'y 
6723-673 1 ' 6 '  2 '  

4' 

6731 -751 7' 

Core No . 58 rec 'y 
751 7-7527' 3' 3 '  

Core No .  59 rec 'y  
7527-7537' 2' 2' 

Core Nos . 60 & 6 1  
7537-7547' 

Cor!'l Nos . 62 & 63 
7547-7560'  

Richfie ld  O i l  Corp . Barber No . 1 {cont . )  

Vo l canic brecc ia; hard, dar k green, numer
ous sl i ckensides ,  ch lor it ized, several ve ins of 
chalcedoni c  s i l i ca .  
Basalt; hard , dark gray, dense . 

Basa l t; hard, variegated red and gray . 
Same, bu t most ly  gray-co lored , one l/32" 
thi ck  vei n of ca l c i te .  

Same as above . 
Variegated red and green c l ay;  some gouge, 
fragments of ch lori tized basa l t .  
Basa l t; hard, green , several s l i c kensi des, sev
eral veins of cha lcedoni c si l i ca . 

I ntermixed fragments of basa l t  and variegated 
green and red c I ay , poss ib ly  some gauge . 

Fragments of basal t; ch lori ti zed basa l t  and 
gouge . 
Basa l t; hard, dark gray and green , several 
ca l c i te vei ns and several s l i ckensi des . 

Vo lcanic agg lomerate and basa l t .  

Andesite; hard , vari colored gray, red , and 
purp le,  dense, aphani ti c ,  w i th many vei ns 
of ca lc i te . 

Same as above .  

Same as above .  Recovered 3 '  each . 

Same as above .  Recovered 4' each . 

Core N o .  64 rec 'y  
7560-7565' 5' 5 '  

Core No. 65 rec 'y  
7565-7570' 3 '  3 '  

Core N o .  66 rec 'y  
7570-7575 ' 1 '  1 '  

7575-7829' 

Core N o .  67 rec 'y  
7829-7837' 1 '  1 '  

Core No . 68 rec 'y 
7837-7844 ' 6 '  6 '  

Core N o .  69 rec ' y  
7844-785 1 '  7' 7' 

Core N o .  70 rec 'y  
7851 -7859' 2' 2 '  

Core N o .  7 1  rec 'y  
7859-7867' 7' 7' 

Core No. 72 rec ' y  
7867-7877' 5 '  4 '  

1 '  

Core No .  73 rec 'y  
7877-7885 ' 3' 3 '  

Same as  above . 

Same as above . 

Same as above . 

Vo lcanic agg lomerate . 

Andesi tic brecc i a; fi rm to soft, varico lored 
gray and red , angu lar fragments of andes ite 
u p  to 1 " , common calc i te veins . 

Andesi tic breccia; firm to fr i ab le ,  varico lored 
gray and red , angu l ar fragments of andesi te up 
to 1 " , common ca l c i te veins, good evidence 
of f low structure showing dip of 80° between 
contacts of breccia and weathered breccia . 

Same as above . 

Same as above . 

Red muddy c l ay; w i th fragments of andes i te ,  
a few calc i te veins . 

Red muddy c l ay;  as above . 
Andesite; hard , gray , fi nely crystal l i ne .  

Andesi tic brecc ia; hard, portions frac tured , 
common ca lc i te veins . 
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R ICHFI E LD OI L CORPORAT ION 

Weyerhaeuser No . 1 
Sec . 3 1 , T .  1 0  N . , R .  8 W .  
Pac i fic County,  Wash ington 

Core Descriptions - Dri l l er ' s  Log* 

C lay and c l ay si l t: lost c ircu lation at 305' - grave l? 

Sha l e .  

Sand and sha l e .  

S IDEWALL SAMPLES: 

Cl ayey si I tstone,  dark gray, soft, apparent I y massive, 
no odor , sta i n ,  or fluorescence .  

Cl ayey si l tstone, dark gray, firm but fri abl e ,  mas
sive , w i th very th i n  ca lc i te veins, no odor , sta i n ,  
o r  fluorescence . 

C layey si l tstone, dark gray , soft, massi ve, no odor, 
stain ,  or fl uorescence . 

S i l tstone, dark gray soft, ashy ,  w i th common pyr i te ,  
massive , no  stain ,odor , or fl uorescence .  

Si l tstone, dark gray , soft, very micaceous, massive, 
no stai n ,  odor,or fl uorescenc e .  

Cl aystone, dark gray, soft, ashy, massi ve, n o  sta in ,  
odor, or fl uorescence . 

Cl aystone, dark gray, soft massive ,  no stai n ,  odor, 
or fl uorescence .  

Sha l e ,  dark gray , fi rm ,  appears to be bedded, no 
stai n ,  odor, or fl uorescence .  

Tuff, l i gh t  gray, firm to hard, no stain or fl uores
cense, fl eeti ng gas odor , very tigh t w i th what appears 
to be very I ow permeabi I i ty . 

3751 

3769 

3775 

3777 

3780 

Core No .  1 rec ' y  

2293 - 2303 6 '  

2303 - 3265 

Core No. 2 6 '  
3265 - 3275 

3275 - 3820 

Core . No . 3 

3820 - 3822 1 '  

3742 Ashy tuff, l i ght gray , firm but bri tt l e  and easi ly  fri -
3822 - 3867 

* Richfie ld  Oi l Corp . 

abl e ,  very tight w i th low permeabi l i ty ,  no sta in ,  
odor , or  f l uorescence . 

Ash , l igh t gray, soft, tigh t ,  no odor , stain , or fl u 
orescence . 

Ash , l igh t gray, soft, tigh t ,  no odor , sta i n ,  or fl u 
orescence . 

Ash , l igh t gray as above . 

Ash , l i ght gray as above . 

Ash , l igh t gray , soft, tight ,  no sta in  or f luorescence, 
but w i th very fl eeti ng gas odor . 

6' S i l tstone: dark gray , massive,  fi rm , micaceous, 
1 5° -200 dip on rough fracture surfaces . 

Sha l e .  

6 '  S i l tstone: dark gray, fi ne ly  mi caceous, firm to 
hard, massive, but w i th few l ight-gray stri ngers of 
s i l tstone, d ip 1 5°- 1 7° ,  good . Top 4" is a l i gh t  
gray, firm c l aystone that shows a good 1 7° dip on 
contact . Top 3' of core is fractured and s l i c ken
sided i nto pi eces 1 " -1 0" l ong . Dips on  fractures 
vary between 200 and 60° . 

Sha l e .  

1 '  Basa l t: b lack, very fine grained , dense, some 
pyr ite .  

Hard sha le and basa l t .  



Richfie ld  O i l  Corp . Weyerhaeuser No.  1 (cont . )  

3867 - 39 1 1 Hard sand, hard sha le ,  and basa l t .  

391 1 - 4084 Basa l t .  

4804 - 41 45 Basa l t  and hard sha l e .  

Core No . 4 
rec 'y 

41 45 - 41 56 4 '  6" Fragments of si l tstone and sh a l e .  

4 1 56 - 4492 

Core No . 5 
rec 'y 

3' S i l tstone: dark gray , hard , genera l ly massi ve, 
fractured and s l i ckensided , dip 36° on parti ngs , 
beddi ng indi sti nct . 
3 "  Cl aystone: medi um gray, fi rm - very hard , bed
ding wel l defined by color vari ations, dip 30° -33° , 
good . 
3 "  Sandy si l tstone; grayish brown,  friab le ,  mica
ceous , wi th i n terbedded fine sand . 

Hard sh al e .  

4492 - 4502 0 '  N o  recovery . 

4502 - 471 9 Hard shal e .  

Core N o . 6 
rec 'y 

471 9 - 4729 8 '  8 '  C l aystone: dark gray , massive , hard , si l ty ,  py
r i te common, di p 5° -1 0° ,  good . A 1 "  si l i ceous 
l ayer at 4722 gave a fl eeti ng gasol ine odor on fresh 
frac ture . The c l aystone had an irregu lar pod of fi ne, 
gray , si l ty sandstone at 4721 �' . Core had several 
vertical frac tures and s l i c kensides, some gas b led 
from core , no odor . 

4729 - 521 2 Hard shal e .  

521 2 - 5740 Sha l e .  

5740 - 5765 Hard sh al e .  

Core No . 7 
rec 'y 

5765 - 5770 0' No recovery . 

Core No. 8 
rec 'y 

5770 - 5779 8 '  8 '  S i l ty c l aystone: dark grayi sh brown ,  massi ve , 
hard, w i th tan concretions which are very hard and 
show a good 4° -7" di p .  Fracture surfaces dip 00 -
60 ; three s l i ckensided surfaces dip 45° . Few sma l l  
megafoss i l s  and rare b lack p l ant rema ins . 

5779 - 601 5 Hard sh ale .  

Core No . 9 
rec 'y 

601 5 - 6025 6" 

6025 - 6036 

6036 - 6204 

6204 - 6209 

Core No . 1 0  
ec 'y 

6209 - 621 9  0 '  

621 9 - 6368 

6368 - 6462 

Core No.  1 1  
rec 'y 

6462 - 6467 0 '  

Core N o .  1 2  
� 

2" Sandy si l tstone: medi um gray, massi ve, mi cro
micaceous, very firm . 
4" Cl aystone: l i gh t brow nish gray , dense, hard, 
flat . D ip i ndicated by th in si l ty streaks, s l i cken
sides dip 1 00 ,  cal c i te fi l l ed, one sma l l pel ecypod . 

Hard shal e .  

Sha l e .  

Hard shal e .  

N o  recovery . 

Hard shal e .  

Sha l e .  

No  recovery . 

6467 - 6472 9' 9 '  S i l ty sandstone and sandy si l tstone: l i ght  gray, 
very fine grained, poorly sorted , low permeabi l i ty , 
hard, w i th rare g l auconi te grai ns . I ndividual beds 
(�" -4" th ick) ,  l enses grayish brown ,  c l ayey si l tstone, 
hard . Core is 80% l i ght  gray si l ty sandstone and 
sandy si l tstone, 20% grayish -brown si l tstone ,  d ip 
0° -3° , very good . 



Richfie ld  Oi l Corp . Weyerhaeuser No.  1 (cont . )  

6472 - 6535 

6535 - 6548 

6548 - 6646 

6646 - 6803 

Core No .  1 3  
rec 'y 

Cl ayey si l tstone: dark gray , very fi rm,  massi ve, 
mi cromicaceous . 

Hard shal e .  

Sand and sha l e .  

Hard sha le . 

6803 - 68 1 0  3 '  3 '  Basa l t : b lack ,  very fi ne grai ned, very hard, 
dense; fresh appearance . 

68 1 0 - 7003 

7003 - 7034 

Core . No . 1 4  
rec 'y 

Basa l t .  

Hard shal e .  

7034 - 7039 41 1  3 1 1 Si l tstone: dark gray, firm to hard, massive, 
mi cromicaceous . 

7039 - 721 9  

Core N o .  1 5  
rec 'y 

1 1 1 C l aystone: l i ght grayish -brown ,  massi ve , very 
hard, calcareous cement . 

Hard sh al e .  

721 9 - 7224 5 '  5' Sandy s i l tstone and si l ty c l aystone: th i n l y  i nter
bedded , sandy si l tstone is greenish -gray w i th some 
glauconi te . Si l ty c laystone is brownish gray . Core 
is very hard, no permeabi l i ty; di p 1 1 ° -1 8° ,  ex
cel lent .  

7224 - 7253 Basa l t .  

7253 - 7458 Hard sha l e .  

7458 - 7506 Sha l e  and basal t .  

7506 - 7577 Hard shal e .  

Core N o .  1 6  
rec 'y  

7577 - 7582 3 '  

7582 - 7898 

Core No . 1 7  
rec 'y  

3 '  C laystone and sandy si l tstone: fi ne ly  i nterbedded . 
Cl aystone is grayish brown ,  massi ve, very hard, sev
eral low-ang l e  s l i ckensi des w i th ca lc i te fi l l i ng .  
Sandy si l tstone i s  grayi sh green , hard, str ingers as 
much as ��� , d ip  8° , good . Spotty medi um brown 
stain i ng on cal c i te-fi l l ed s l ickensi de, spotty go lden 
fluorescence .  

Hard sha le . 

7898 - 7903 2' 2' S i l ty c l aystone: grayish brown ,  wi th very th in 
stri ngers of l i gh t-brown si l tstone, dip 3° . Core is 
very hard . 

7903 - 7959 

7959 - 8031 

8031 - 8080 

8080 - 8244 

Core No.  1 8  
rec 'y  

Hard shal e .  

Sha l e .  

Hard shal e .  

Sha l e .  

8244 - 8249 -1 '- Cl ayey si l tstone: dark gray , hard , massive, frac
tured, fractures fi l l ed w i th ca lc ite, some fractures 
s l i ckensi ded . Dip 25° -30° , fa i r .  

8249 - 8288 

Core . No . 1 9  
rec 'y 

8288 - 8298 4 '  

Sha l e .  

4 '  Sandy textured tuff: green lapi l l i tuff , fi ne 
grained , massive , no dip, zeo l i tic cemen t, abun
dant ch lorite ,  a l tered? Scattered brick-red , m ic
roscopic vo lcanic fragments,  greenish gray to l i gh t  
gray , microcrystal l i ne vo lcanic rock ,  very tight, 
firm bu t friable ,  fractures fi l led w i th cal c i te . Core 
shows widely separated smal l patches of ye l l ow flu
orescence , some brow n stai n i ng i n  ca lc i te vei ns; 
parts of core b led a smal l amou nt  of gas , no odor . 
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Richfi e l d  O i l  Corp . Weyerhaeuser No.  (cont . )  

Core No . 20 
rec;y 

8298 - 83 1 6  1 2 ° 1 � 0 Sandy textured tuff: as above described . 

Core N o .  21  
rec 0y  

831 6 - 8333 1 2 ° 1 2° Sandy textured tuff: greenish gray w i th zeo l i tic 
matr ix, massi ve, medium to coarse grai ned, occa
sional ca lc i te vei n l ets, hard to fri ab le ,  tigh t ,  poor
ly sorted . No f l uorescence, no cut .  

8333 - 8421 

4 1 06 - 8408 

4 1 06 

41 36 

4384 

4770 

4867 

6801 

6863 

7566 

7596 

7988 

8080 

8250 

8259 

8275 

Sha l e .  

S IDEWALL SAMPLES: 

Sandy si I tstone; gray , firm . 

S i l tstone; dark gray, friabl e .  

N o  recovery . 

S i l tstone; dark gray, firm . 

S i l tstone; dark gray, firm . 

No recovery . 

Fragments; dark gray si l tstone and ca l c i te .  

S i l tstone; grayish brown,  very hard, fractured? 

No recovery . 

S i l tstone; gray, ashy . 

S i l tstone and c laystone, gray, hard . 

No recovery . 

Ash and tuff; greenish gray , fi rm,  fi ne sandy tex
ture , very tigh t .  

Ash and tuff; greenish gray, fi rm, fi ne-medium 
sandy texture ,  very ti ght . 

8306 No recovery . 

8320 Same as samp le at 8275° . 

8355 Same as sample  at 8275° . 

8365 No recovery . 

8374 Same as sample  at 8355° . 

8384 Same as samp le at 8355° . 

8396 No recovery . 

8408 Si l tstone, ashy, medium gray , firm . 

8421 - 8450 

Core No .  22 
rec 0y 

8450 - 8469 1 9 ° 

8469 - 8527 

Core No.  23 
rec 0y 

8527 - 8548 21 ° 

8548 - 8620 

Core N o .  24 
rec 0y 

Sha l e .  

1 9° Amygdaloidal basa l t: al tered , dark greenish 
gray , some brownish red, hard amygdu l es fi l i ed 
w i th zeol i te ,  sma l l  amygdu l e  of ch lor i te . Fractures 
fi l l ed w i th ca l c i te ,  some brick-red volcanic frag
ments .  

Sha l e .  

2 1 ° Amygdaloidal basal t :  al tered greenish gray , 
thi n  layers of brick-red tuff, d ip  fai r l y  f lat,  l arge 
amygdu les fi l led w i th zeo l i te ,  sma l ler amygdu l es of 
ch lorite . Many ca lc i te-fi l l ed fractures . 

Sha l e .  

8620 - 8642 3 °  3 °  Amygda loida l  basa l t: al tered , weathered? Dark 
gray w i th reddish cast, fractured, fractures fi l l ed 
wi th ca l c i te ,  amygdu l es of zeo l i te and ch lori te . 
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Richfi e ld  O i l  Corp . Weyerhaeuser N o .  1 (cont . )  

8642 - 8720 Sha l e .  

Core No . 25 
rec 'y 

8720 - 8736 1 4 '  1 4' Vo lcanic brecc i a: a l tered, dark gray, micro
crysta l l i ne ,  dense, i ncrease of  brownish red frag
ments near bottom of the core . Occasional streaks 
of ch lor i te anygdu l es ,  between fragments . 

8736 - 8802 Sha l e .  

Core N o .  26 
rec 'y 

8802 - 8807 2' 2 '  AI tered basa l t: green i sh gray , al tered, fractured, 
top 6" l i ned wi th zeo l i te and ch lor i te amygdu l es ,  
entire core shows ch lorit ization . Grades i n to a sandy 
textured tuff or breccia i n  bottom 1 ' .  

8807 - 8959 Sha l e .  

Core No . 28 
rec 'y 

904 1 - 9055 1 2' 1 2' Basa lt :  dark gray to greenish gray , hard , amyg
dal oida l ,  in part brecci ated, abundant amber-colored 
g lass fragments ,  brick-red fragments, abundant eu 
h edral o l iv ine crysta l s ,  amygdu l es fi l i ed wi th zeo
l i te and ch lor i te . 

STANDARD O I L C O .  OF CALI FORN IA 

0 - 250 

250 - 540 

540 - 560 

560 - 570 

570 - 660 

660 - 71 9 

71 9 - 734 

734 - 988 

988 - 1 000 

1 000 - 1 020 

1 020 - 1 070 

1 070 - 1 083 

Hoag l and I 

Sec . 1 1  , T .  7 N . , R .  1 0 W .  
C l  atsop County , Oregon 

Composi te Sample Descriptions 

Si I tstone: medium gray , very fi rm, some l i ght gray, 
fine sandy si l tstone . 

Sha le :  grayish tan , f i rm to hard , s i l ty .  

Sandstone (? ): fragments o f  basa l t ,  ca l c i te ,  qu artz , 
and feldspar; fi ne grai ned . 

S i l tstone: dark gray , tuffac eous . 

Sha le: l i ght to medium gray , hard to firm and dark 
gray hard sha l e .  Some th in seams of whi tish si l ty 
l imestone . 

Sha le :  medium gray , hard , few fragments of basa l t  
scattered throughout sha le . 

Core No . 1 - Sh ale: medium gray , firm to bri tt le,  
si lty w i th fairly common fossi l fragments , some fi ne 
carbonaceous mater ia l , some th i n  in terbeds of c layey 
sandstone , d ip  approxi mate I y 1 1  ° .  

Sha le: above descr ibed . 

Core No . 2 - Si ltstone and c laystone: medium 
greenish gray , firm to bri tt le ,  cross-bedded w i th a 
few streaks of si I ty fi ne sandstone . 

S i l tstone and c l aystone: as above descri bed . 

Mudstone and sha le :  medium gray , firm to bri tt l e ,  
s i l ty .  

Sha le :  medi um gray , firm,  si l ty; contai n ing frag
ments of a l tered vo lcanic roc k, some interbeds of 
hard, l i my si l tstone . 



1 083 - 1 1 00 

1 1 00 - 1 297 

1 297 - 1 307 

1 307 - 1 350 

1 350 - 1 445 

1 445 - 1 5 1 2  

1 51 2 - 1 522 

1 522 - 1 690 

1 690 - 1 727 

1 727 - 1 737 

1 737 - 1 805 

1 805 - 1 971 

1 971 - 1 981 

S tandard Oi l Co . of Cal i f .  Hoag l and Unit 1 (cont . )  

Core No . 3 - S i l tstone and some sandstone: l i ght 
gray, firm , s l i ght ly calcareous si l tstone, mi cro
mi caceous, and some fine si I ty sandstone; porosi ty 
22 . 6% and permeabi l i ty 1 md . Dip 5° to 1 5° .  

S i l tstone and sandstone: as above . Few th i n  layers 
of firm si I ty I i mestone . 

Core No . 4 - Si l ty sandstone, si l tstone, and mudstone: 
pale greenish gray , firm, sl ightly calcareous , fine 
si l ty sandstone, fe ldspath i c ,  some fossi l s ,  th i n l y  bedded . 
I nterbedded si l tstone and c l aystone, hard to bri tt le ,  
very th in  beds, some fossi ls . D ip approximate ly 5° . 

Si I ty sandstone, si I tstone, and mudstone: as above . 

Shale: medi um gray , fi rm to very fi rm, si l ty .  

S i l tstone: pa l e  greenish gray , hard , bri ttl e, wi th 
i nterbeds of fi ne si I ty sandstone . 

Core No.  5 - Si l ty sandstone: greenish gray , firm 
to very fi rm, feldspath ic ,  some fossi l fragments , with 
in terbedded si I tstone and mudstone . 

S i I tstone and si I ty sandstone: as above . 

Sha l e  and mudstone: medium gray , firm to hard , 
subconchoidal fracture . 

Core No . 6 - Mudstone: medi um gray , hard, some 
fossi ls, some pyrite, s l ight ly calcareous . Two thi n  
in terbeds o f  si l ty ,  hard,  coarse to medium grained 
graywacke . Dip approximate ly 5° . 

S i l tstone: medium gray, firm to hard . 

S i l ty sandstone and si l tstone: medium gray, fi rm to 
very firm, th i n ly bedded , some portions cal careous . 

Core No .  7 - Mudstone and sandy si I tstone: dark 
brownish gray, hard,  fai nt ly mi cromi caceous mud
stone and greenish gray, firm to hard, tuffaceous , 
calcareous, tigh t, fine ly  micaceous sandy si l tstone . 
Average dip 5° . 

1 98 1  - 21 83 

21 83 - 21 98 

21 98 - 2350 

2350 - 2408 

2408 - 241 8  

241 8 - 2653 

2653 - 2663 

2663 - 2885 

2885 - 2900 

2900 - 2904 

2904 - 29 1 4  

291 4 - 3 143 

3 1 43 - 31 53 

3 1 53 - 3 1 60 

3 1 60 - 31 75 

3 1 75 - 3370 

Shale: medium groy , si l ty ,  hard, cal careous . 

Core No.  8 - Mudstone and sandy si I tstone: simi I ar 
to core No . 7, except si l ti er and more fossi l i ferous, 
loca l ly calcareous . Dip approximate ly  5° . 

Sha l e: medium greeni sh gray , si l ty ,  hard , loca l l y  
calcareous to sha ly  I imestone . 

Sha le: dark gray, firm to very fi rm, not cal careous . 

Sha l e  and sandy si l tstone: medium gray, hard, tuf
faceous,  loca l l y  ca lcareous . D ip approximate ly 5° . 

Sha le  and interbedded sandy si l tstone: as above . 

Sha le  and interbedded sandy si l tstone: as descr ibed 
in cores 7, 8, and 9 .  Occasiona l sma l l  areas of 
pyri tization . Dip between 5° and 1 0° .  

Sha le  and i nterbedded sandy si l tstone: seam of hard, 
s i l ty li mestone 2820 . 

Coa l :  du l l  b lack, sha l y .  

Sha I e and s i  I tstone: medi u rn  gray, hard . 

Core No. 1 1  - Sha le  and in terbedded si l tstone: 
med ium gray , as described in cores 7, 8 ,  9, and 1 0 . 
D ips approximate ly ?D to 1 1 ° .  

Sha le :  dark gray , si l ty,  hard, bri tt l e ,  loca l ly  ca l 
careous ,  some smal l b lack fragments o f  carbona
ceous materi al . 

Core No .  1 2 - Sandy si l tstone and some sha l e: s im
i lar to description of cores 7, 8, 9, 1 0, and 1 1 .  
Dips 1 0° to 1 5° . 

Sandy si I tstone: as above . 

Tuff sha le :  medium to l ight gray , firm wi th suban
gular grai ns of quartz and fe l dspar , some zeol i te .  

Sha l e  and si l tstone: medium to dark gray, fi rm to 
very fi rm, s l ight ly tuffaceous si l tstone . 



3370 - 3393 

3393 - 3400 

3400 - 3455 

3455 - 3465 

3465 - 3650 

3650 - 3652 

3652 - 3662 

3662 - 3844 

3844 - 3852 

3852 - 4087 

4087 - 4097 

4097 - 4328 

Standard Oi l Co. of Ca l i f .  Hoagl and Uni t  1 (cont . )  

Sandy si l tstone . 

Core No .  1 3 - Sandy si l tstone: medium gray to dark 
gray, extremely fractured, some i nterbedded dark 
gray si l ty sha l e .  No dips . 

S i l tstone and in terbedded sh al e: medium gray , hard, 
s l i ght ly tuffaceous si I tstone and dark gray, firm sha l e .  

Core No.  1 4 - Si l tstone: medi um greenish gray , 
sandy, loca l ly  ca lcareous, some smal l scattered mica 
flakes , occasional thin  laminae of parti a l l y  pyr i ti zed 
carbonaceous materia l .  Some th i n l y  i n terbedded dark 
gray si l tstone . Dip 1 5° .  Calci te-fi l l ed fracture, 
dip 60° . 

S i l tstone: above described . 

Mudstone . 

Core No . 1 5  - Mudstone: medium to dark brownish 
gray , very fi rm, br i tt le ,  thi n l y  bedded . Some th i n  
i nterbeds o f  medium gray si l tstone . Scattered fi ne 
carbonaceous materia l  in mudstone, pyri tization i n  
th in  l ami nae along bedding . Dip 1 5° .  

Mudstone and si I tstone .  

Core No . 1 6  - Mudstone and s i  I tstone: mudstone i s  
dark brownish gray , contains rare fish sca les and 
fragments of she l ls ,  rare forami nifera , some fi ne 
carbonaceous mater ial , and in p laces is rep laced by 
pyr i te .  S i l tstone, medium gray , s l ight ly calcareous, 
some carbon materia l  . Dip 1 5° . 

Mudstone and si l tstone . 

Core N o .  1 7  - Mudstone: medium grayish brown,  
firm,  bri tt le,  th i n ly  bedded . Some th in beds of l i ght 
gray si l tstone , showing s l i ght cross-bedding . One 
smooth -surfaced vertical fracture . Carbonaceous 
mater ial is fai r l y  abundan t .  Few fish sca les and 
she l l  fragments . D ip  1 00 . 

Mudstone . 

4328 - 4338 

4338 - 4348 

4348 - 4490 

4490 - 4545 

4545 - 4583 

4583 - 4587 

4587 - 4790 

4790 - 4795 

4795 - 4860 

4860 - 4905 

4905
-
- 5048 

5048 - 5058 

5058 - 5250 

5250 - 5357 

5357 - 5364 

Core N o .  1 8  - No recovery . 

Core No.  1 9  - Mudstone: medium to dark brownish 
gray, hard, bri tt l e ,  locally fossi l i ferous, streaks and 
sma l l  pods of carbonaceous materi a l ,  streaks of py
riti zed carbonaceous materia l . Some th i n  streaks of 
l ight greeni sh -gray , hard, cal careous, tuffaceous 
sandy si l tstone . D ip  8° to 1 00 .  

Mudstone . 

Sha l e: mediu m  to dark gray, very firm, si l ty w i th 
layers of l ight gray si l ty l imestone . Some tu ffaceous 
sha le  w i th vein l ets of ca lc i te ,  zeo l ite ,  and quartz . 

Mudstone . 

Core No .  20 - No recovery . 

Mudstone . 

Core N o .  21 - Mudstone: as descri bed in core 1 9 , 
except l ess foss i l i ferous; contains  thin streaks of gray
wacke and tuff . D ip 1 00 . 

Shale :  medi um to dark gray , very firm, wi th vein
l ets of cal c ite, some th i n  i n terbeds of medi um green
i sh gray , hard, l imy, tuffaceous ,  fine sandstone . 

Sha l e: grayish b lack ,  hard, bri ttle .  

Al tered tuff: dark greenish gray , hard , bri tt le,  veins 
and fi ll i ngs of calc i te and zeo l i te ,  some pyr i te . 

Core No .  22 - Al tered tuff: as above , u pper 3' of 
core is composed of dark gray to grayish black mar l . 

Al tered tuff: as above descri bed . 

Basa lt :  du l l  b lack ,  part a l tered , zeo l i ti c ,  very firm 
to hard , microcrysta l l i ne .  

Core No . 23 - Basa l t: medium to dark grayish green , 
hard, amygdu les fi l l ed w i th calci te ,  zeo l i te ,  and 
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5364 - 5370 

5370 - 5388 

5388 - 5398 

5398 - 5464 

5464 - 5471 

5471 - 5492 

Standard Oi l Co . of Ca l i f .  Hoag l and Unit 1 (cont . )  

aragoni te ,  some fi nely d i ssemi nated pyrite; basa l t  
s l ight ly a l tered . 

Basa lt: as above descri bed .  

Sandstone and  mudstone . 

Core No.  24 - I nterbedded sandstone and mudstone: 
Sandstone is  l i gh t gray , h ard,  mi caceous ,  composed 
of subrounded fragments of basic mi nera ls  and fe l dspar ,  
not cal careous . Mudstone is  dark grayish b lack, 
hard , mi cromicaceous,  carbonaceous , some pyri te . 
D ip 1 5° .  

Sandstone and mudstone . 

Core No .  25 - I nterbedded sandstone and mudstone: 
S imi l ar to core 24, except there is more mudstone . 
Contacts between sandstone and mudstone are dotted 
wi th smal l carbonaceous fragments . Fractures i n  the 
mudstone and sandstone are fi l l ed with ca lc i te . 
Severa l ye l low fluorescent spots on fracture surfaces 
at 5465 - 5470. Dip 1 0" .  

In terbedded sandstone and mudstone: above descri bed . 

5492 - 5550 

5550 - 5600 

5600 - 5772 

5772 - 5781 

578 1  - 6269 

6269 - 628 1 

628 1 - 63 1 0  

63 1 0 - 64 1 0 

641 0 - 6420 

Basa l t: du l l i sh b lack, part ly a l tered, w i th vei n ing 
and fi l l i ngs of zeol i te and ca lc i te; very f irm to 
hard . 

Sha le: grayish b lack, fi rm,  sha l e .  

Basa l t: du l l i sh b lack, a l tered basa l t, w i th zeol ite
and ca lc i te-fi l l ed seams and amygdu les .  

Core No.  26 - Basa l t : dark greenish gray , hard , 
finely crystalli ne, some pyri te . 

Basa l t :  as above descri bed . 

Core No.  27 - Fels ite: med ium gray , hard , numer
ous sma l l  dark spheru l i tes , some pyri te , some calc i te .  

Fe l s i te: as above descri bed . 

Al tered basa l t : and some interbeds of dark gray sha l e .  

Core N o .  28 - Basa l t: dark green i sh b lack, amyg 
daloida l , zeo l i te fi l l i ng ,  mi crocrysta l l i ne, hard . 

6420 - 71 01 T . D .  Basa l t : dark gray to b lack, zeo l i t ized , microcrys
tal l i ne, l oca l  pyr i tization . Some th i n  i n terbeds of 
dark gray , si l ty sha l e  and graywac ke . 



30' 

1 20 

21 5 

305 

395 

485 

575 

665 

Core No . 1  rec 'y  
700- 71 0 '  6' 

TEXACO,  I NC .  

C lark & Wi l son 1 

Secti on 1 9 , T .  6 N .  , R .  4 W .  
Co lumbia County, Oregon 

Composi te Samp le  and Core Descri pti ons 

1 5% Si l tstone; ye l l owish brown ,  iron stai ned . 

85% Si l tstone; l i ght gray , fi rm and friabl e ,  fi ne 
sandy , s l ight ly  tuffaceous . 

30% Sandstone; whit ish ,  firm-fr iab le ,  fine si l ty,  
with scattered medium-coarse pi eces of 
rounded cher t .  

70% Sand; dark gray , loose ,  med ium grained, 
composed of dark brownish gray and black 
chert(? ) .  

1 00% Si l tstone; l ight gray , firm-fr iab le ,  fi ne sandy . 

1 000/o Sandstone; l igh t gray , fi rm, fine,  si l ty,  sub
angu l ar-subrounded grai ns of fel dspar , quartz 
and mafic mi nera l s ,  parti a l ly  c emented w i th 
l i me .  

1 000/o S i l tstone; l ight gray, firm , fai nt ly calcareous . 

1 000/o S i l tstone; l ight gray, fi rm, fine sandy . 

1 00% S i l tstone; l ight gray, firm , bri tt l e ,  s l igh t ly 
tuffaceous . 

1 000/o Si l tstone; l ight gray, firm , fi ne sandy , s l ight
ly calcareous . 

6 '  Sha l e; medium gray, very fi rm, si l ty ,  micro
mi cac eous, some medium size sand gra ins,  
many fragments of she l l s ,  occasional foram
in i fera . Layers of we l l -cemented coarse 
tuffaceous sand, some g lauconi te? , some 
quartz and chal cedony , some i nc luded si l t
stone fragments i n  sand layers . F l at d ip . 

755 ' 

840 

1 5% Sha le; firm-fri abl e ,  si l ty .  

85% Si I ts tone; l i ght gray, firm , very fi ne sandy , 
s l ightly ca lcareous . 

1 000/o Si l tstone; medi um gray, crumbly,  argi l l a
ceous . 

Core No .  2 rec 'y  
91 5- 926 ' _1_1_' 1 1 '  Si l tstone; med ium gray, fi rm, sma l l  fossi l 

fragments abundant,  micro-micaceous . F Iat 
d ip .  

940 1 00% Si l tstone; l ight-medium gray , firm , s l igh t ly 
calcareous .  

1 030 1 000/o 

Core N o . 3  rec 'y 
1 1 03-1 1 1 3 ' -9' 9' 

Cl aystone; medium gray, crumbly,  si l ty .  

Si l tstone; medium gray , firm, fi ne sandy , 
micromicaceous , scattered shel l fragments, 
common forami n i fera, some ash 1 1 05-1 1 06 ' .  

1 1 30 1 000/o Sha l e; medi um gray, firm, si l ty .  

1 220 300/o Si l tstone; medium gray , firm , very f ine sandy . 

700/o Cl aystone; dark gray, si l ty,  crumbly . 

1 3 1 0  1 000k S i l tstone; medium gray , firm, friab le ,  fine 
sandy, fai r ly  calcareous . 

Core No .4 rec 'y  
1 325-1 335 1 0' 1 �' 

1 � 

Si l tstone; above, micromicaceous , l oca l ly  
cal careous,  occasional coarse grains of  ba
sal t  and quartz . 
S i l tstone; very firm l i my ,  w i th black basal t  
gri ts . 



Texaco, I nc .  C lark & Wi l son No . (cont . )  

1 4 1 0  

1 500 

6 Si l tstone; medium gray, fi rm,  micromicaceous, 
fine sandy , few foramin i fera , occasi ona l fish 
sca le ,  scattered sma l l  pieces of l i gh t  gray ash . 

1 00% Si l tstone; medi um gray , fi rm-very firm; fi ne 
sandy , sl ight ly cal careous . 

25% Sandstone; whit i sh gray, firm ,  fine si l ty ,  fe ld
spath i c ,  consi derab le  amount  of mafic mi ner
a l  fragments, parti a l l y  cemented w ith l i me, 
fair permeabi l i ty .  

75% Sha l e; medium gray, firm - friabl e ,  si l ty ,  
s l ight ly ca lcareous . 

Core No . 5  rec 'y 
1 548-1 558 10' 1 0 '  Si l tstone; medium gray , fi rm, sandy , micro

mi caceous , some criss-crossi ng hai r l i ne frac 
tures coated with blac k  carbonaceous mater
ia l  and ca lc i te ,  abundant sh e l l fragments, 
occasional foraminifera, scattered l i ght gray 
ash fragments . 

Core N o . 6  rec ' y  
1 558-1 568 0 0 

Core No . 7  rec 'y 
1 568-1 574 --z;' 6'  

1 590' 

1 680 

1 770 

Core No . 8  rec 'y  

1 00% 

1 00% 

30"/o 
70"/o 

1 804- 1 8 1 4  1 0' 1 0 ' 

Core No . 9  rec 'y  
1 8 1 4- 1 8 1 8  4 '  4' 

No recovery . 

S lough mater ia l . 

S i l tstone; dark-medium gray , f irm-fr iabl e ,  
sandy . 

Si l tstone; l i ght gray, fine sandy . 

Si l tstone; medi um gray , firm . 
Claystone; medium gray , crumbly,  s i l ty .  

Sandstone; medium gray , fi rm,  si l ty ,  fine 
grai ned , somewhat micaceous . D ip near ly  
f lat . 

Sandstone; above described , about 5% mafic 
mi nera l s .  No cut . A 3 "  zone of we l l 
cemented conglomerate a t  1 8 1 6 ,  �" pebbles 

Core No. 1 0  rec 'y 
1 8 1 8- 1 8 1 9 1 '  1 '  

Core No . 1 1  rec 'y  
1 8 1 9-1 824 5 '  5 '  

Core No.  12  rec 'y 
1 824-1 829 3�' 3�'  

of quartz a'nd ac id i gneous rock . 

Sandstone; fi ne-grained, ashy matrix , si mi l ar 
to above . No cut . 

Si l ty sandstone and si l tstone; sheared materia l  
and dri l l i ng mud . 

S i l tstone; dark gray , fi rm,  sandy , ash frag
ments common,  core sheared by cori ng . 

1 870 1 00% Si I ts tone; medium gray, fi rm , fine sandy
very sandy . 

1 960 

2005 

2090' 

1 0"/o Sha le; brownish b lack,  argi l laceous with 
SriiCiTI pi eces of weathered basa l t .  

25% Mudstone; dark brownish gray, si l ty, crumb ly ,  
some shel l fragments, some whi te ash fragments . 

65% Si l tstone; l i ght-medi u m  gray , fi rm , fi ne sandy . 

1 00"/o Si l tstone; medium gray, firm ,  bri tt l e ,  fine 
sandy, cal careous . 

1 00"/o S i l tstone; l i ght gray , very fi rm, fai nt ly  ca l 
careous . 

Core N o . 1 3  rec 'y  
201 4-2024 1 0 '  1 0' 

Core No. 1 4  rec 'y  
2024-2029 5 '  5 '  

Core No . 1 5  rec 'y 
2029-2034 3 '  3' 

Sandstone; dark gray, fi ne grai ned , firm
friab l e ,  micaceous ,  argi l lac eous, 1 0% mafi c 
mi nera l s ,  angu l ar-subangu lar grai ns of fe ld
spar , quartz and g l ass . No cut . 

Sandstone; medium gray, fi rm-fri ab l e ,  fine 
grained; mi caceous ,  c l ayey matrix, has 
pin kish and purp l i sh zones of coloration, 
dark brownish -b lac k  splotches of carbona
ceous materi a l . Low permeabi l i ty .  No cut . 

Sandstone; simi lar to above but s l ight ly 
coarser , some g l aucon i te .  



Core N o . l 6  rec 'y  
2034-2042 -8-,- 8'  

Core No .  17  rec 'y 
2042-2052 l 0' l 0' 

Core No . 1 8  rec 'y  
2052-2062 � l 0 '  

Core No . l 9  rec 'y  
2062-2072 9 '  9 '  

Core No .  20 rec 'y 
2072-2076 4'  2 '  

2 '  

Core No . 2 ] rec 'y  
2076-2082 5 '  l '  

2' 

2' 

Core No . 22 re
1
c 'y 

2082-2085 1 2' l �· 

Texaco, I nc .  C lark  & Wi I son No . l (con t . ) 

Sandstone; dark gray, fi rm, fine to medi um 
grai ned , angu lar ,  composed of fe ldspar, quartz , 
mi ca, and g l assy l i ght green and b lack frag
ments - about 5% dark mi nera l s ,  occasional 
rounded p ieces of basa l t .  C l aystone l ayers 
th i n l y  i n terbedded with sandstone . Gas from 
core fl ashed with 4" f lame.  No cut .  

Sandstone; l igh t gray , very fi rm, fine grai ned , 
fel dspathi c ,  angu lar-subrou nded , 1 5% mafi c 
mi nera l s .  Gas show on ditch i n  th is i nterva l , 
gas from core barre l gave a good fl ame . No 
cut . 

Sandstone; brownish, l i ght gray , firm, s l igh t
ly argi l l aceous , fine grai ned; s l i ght ly mica
ceous , fe l dspath ic ,  20% mafic mi nera l s .  No 
cut,  no apprec iab le gas . Good permeabi l i ty .  

Sandstone; a s  described above but few sma l l  
she l l  fragments . 

Sandstone; gray , hard, fi ne-very fi ne, argi l 
laceous, wi th i rregu l ar inc lusi ons o f  hard 
black c laystone . 
Sandstone; gray, fi rm, mi caceous, fi ne 
gra ined as in i nterval 2052-2072. 

Sandstone; dark gray, hard , fi ne gra ined, 
layers of coarse tuff fragments in c layey ma
trix ,  a l so pumi ce and g l ass . 
Sandstone; gray , firm , very fi ne grai ned , 
si l ty ,  s l ight ly mi caceous , some carbonaceous 
fragments , few coarse basal t  fragments . 
Si l tstone; dark gray , friabl e ,  s l igh t ly mica
ceous , sandy . 

C l aystone; fi rm , si l ty ,  briny at bottom . 

21 80' 1 00% 

Core No .  23 rec 'y 
2242-2252 l �· l �·  

Si l tstone; wh it i sh ,  fr iabl e ,  calcareous .  

Sandstone; l i gh t gray , firm - very firm , fine 
grai ned , si l ty ,  s l ight ly mi caceous, consi der
able amount of g lassy materia l , occasional 
p ink or red volc an ic  fragment, local l y  ce
men ted with l i me . 

2260 1 00% S i l tstone; l ight gray , c rumbly, argi l l aceous, 
fine sandy , some mi cromi caceous, cal careous . 

2335 35% Si l tstone; as descri bed above . 
65% Sha le; medium gray , firm si l ty .  

Core No . 24� 
2340-2348 3' 0 . 7 ' 

1 . 3 '  

l . O' 

Core No . 25 rec 'y 
2348-2358 l . 5 ' l .5 '  

Core No . 26 rec 'y 
2358-2363 3' 3 '  

2420 l 000/o 

Core No . 27 rec 'y 
2464-2475 0 0 

Core N o . 28 rec 'y 
2475-248 1 1 0 . 5' 1 0 . 5 ' 

Sandstone; medium gray firm, fi ne-very fine
grained , micaceous, common mol l usk remai ns , 
occasi ona l pyr i te-fi l l ed foramin i fera cast , 
beddi ng 1 5° -poor, fracture pl ane 600 . 
C l aystone; fr iable, fi ne sandy, mi caceous, 
loca l l y  l i my .  
Sandstone; as des�ribed above, criss-crossi ng 
fractures 45° and 500 . 

Sha l e; medi um-dark gray , firm , foramini fera 
abundant, micromicaceous, few ech inoi d 
spicu l es? 

Si l tstone; medium gray , firm, micromi caceous; 
gas from core barrel fl ashed wi th 3" f lame . 
Good foramin ifera . 

C l aystone; medi um gray, friab le ,  wi th occa
sional coarse grai ns of fel dspar . 

No recovery . 

Si I ts tone; medium gray , very firm, sh a ly ,  micro 
mi caceous , tuffac eous, abundant forami nifera 
and mo l l usk fragments . Gas from core flashed 
wi th an 8" f lame . 



Texaco, I nc .  C l ark & Wi l son No . 1 (cont . ) 

Core No . 29 rec 'y 
248 1 -2491 1 0' 1 0 '  C l aystone; dark gray, fi rm, si l ty,  micromi ca

ceous ,  abundant foram in i fera and mo l l usk 
fragments , sponge spicu les,  pel ecypods, crab 
and scaphopod remains . 

2505 

2580 

2655 

2730 

2805 

2880 

2940 

1 5% 
85% 

35% 

65% 

1 00% 

1 00% 

Cl aystone; descr ibed above . 
Si l tstone; l i ght-medi um gray , firm, bri t t le,  
few mica f lakes . 

Sha le; medium gray, crumb ly,  si l ty - s lump 
mater ia l?  
Si l tstone; l ight gray , fi rm , s l ight ly  calcareous . 

Si l tstone; as described above . 

Cl aystone; dark gray, firm , bri tt l e . 

1 00% Cl aystone; as described above . 

1 00% Cl aystone; as descri bed above, some i nc l usions 
of dark gray si l ty sha l e - s lump mater ia l?  

40% Cl aystone; as descri bed above . 
60% Sha le; medium gray , fi rm, si l ty ,  fai r ly  l i my .  

Core No . 30� 
2992-3002 5' 5' 

Core N o . 3 ] rec 'y 
3002-301 2  1 0' 1 0' 

Si l tstone; medium gray , very fi rm, micromi 
caceous, good forami n i fera and scattered fish 
sca l es .  

S i l tstone; medi um-dark gray firm-tough , mi 
cromi caceous,  fragments of gastropods and 
pel ecypods, some sma l l  pyri te crysta l s . 

3030 30% Si l tstone; wh it i sh ,  very fi rm, s l i ght ly tuffaceous, 
ca lcareous . 

70"/o Sha le; medium-dark gray, si l ty, fi rm . 

Core No . 32 rec ' y 
3064-3074 1 0' 1 0' Sandstone; medium-gray, fi rm-friabl e ,  very 

mi cac eous , angu lar-subangu lar grains, feld
spath ic , somewhat argi l l aceous , streaks of 
biotite and carbonaceous mater ia l , very th in 
coal seams . No cut. Fai r permeabi l i ty .  

Core No .  33 rec ' y  
3074-3084 1 0' 3 '  

Core N o . 34 rec ' y  

3 '  
4' 

3084-3094 1 0' 1 0' 

Core N o .  35 rec 'y 
3094-3 1 04 1 0 ' 1 0' 

Core No . 36 �  
3 1 04-3 1 1 4  1 0 ' 1 0 ' 

Core N o .  37 rec 'y  
3 1 1 4-3 1 24 1 0' 6 '  

Sandstone; as descr ibed above . 
Si l tstone; medium-dark gray, sandy . 
Sandstone; as descri bed above . 

Sandstone; whi tish -gray, fr iable - firm, mi cro
mi caceous , somewhat si l ty,  fi ne,  fe ldspath i c ,  
subangular,  approxi mate l y  1 5% mafic mi neral s ,  
exc el I ent  permeabi I i ty . 

Sandstone; as descr ibed above . 

Sandstone; as descr ibed above, 3' l i my layer 
at 3 1 05-3 1 08 ' . 

Sandstone; as described above; no l i me ,  
however . 

3 1 55' 1 00% Sandstone; as described above; some portions 
qui te si l ty .  

3200' 1 00% S i l tstone; l i ght-medium gray, h ard, ca lcareous . 

Core No . 38 rec 'y 
321 1 -3221 1 0 ' 0 . 5 '  Si l tstone; dark brown - dark gray , mi cro-

Core N o . 39 rec 'y  

mic aceou s .  
9 . 5 '  Sandstone; l ight gray, friab le,  fine - medium 

gra ined, fe l dspath i c ,  micaceous , approxi mate
ly 1 0% mafi c mi nera l s . Core had a strong 
su l furous odor . No cut .  

3221 -3231 1 0 '  1 0' Sandstone; as descr ibed above but firmer , 1 '  
l ime l ayer at  3230' . Core flashed a 2 '  fl ame . 
No cut . 

Core No .40 rec 'y 
323 1 -3241 1 0 ' 1 0 ' Sandstone; l ight gray, fr iab le - crumbly,  fi ne

medium grai ned , angu lar - subrou nded , fe ld
spath i c ,  micaceous wi th woody and other 
carbonaceous mater ia l . Good flash from core . 
No cut .  Su lfurous odor as before . 



Texaco, I nc .  C lark & Wi l son No . l (cont . ) 

3280 50% Sha le; dark gray, fi rm . 
50% SiftSiOne; l ight gray , fi rm, fine sandy . 

Core N o . 4 l rec 'y 
3282-3292 l 0' l 0' Sandstone; I ight gray , firm - fr iab le, fe ld

"spath i c ,  mi caceous, f ine grained, approxi 
mately 1 5% mafi c mi nera l s ,  occasional o l i v i ne 
(? ) crysta l fragments . Some th in ,  hard l imy 
l ayers, some carbonaceous fragments . No 
f lash , fai n t  su i furous odor . 

Core No .42 rec 'y 
3292-3302 l 0' 4' Si l tstone; medium gray , fine, sandy wi th th i n  

layers of fine sandstone .  D ip  4° . 
6 '  

Core No . 43 rec 'y 

Sandstone; l ight - medium gray , fi rm, fe ld
spathi c ,  mi caceous, 1 5-20% mafi c mi nerals, 
thi n  layers of dark mi nerals  and comminuted 
carbonaceous materia l , dip nearly fl at . 

3302-331 2  l 0' l 0' Sandstone; whi t ish -gray, fr iab l e - fi rm, fi ne
grai ned , somewhat si l ty,  fel dspath i c ,  sub
angu lar ,  approximate ly 1 5% mafic mi nera l s . 
Excel l ent permeabi l i ty . No cu t .  

3360' 

3435' 

351 0' 

3585' 

3645' 

1 00% Li mestone; grayish wh i te ,  firm - friab le ,  
sandy . 

25% S i l tstone; wh i tish gray , friab le ,  tuffaceous, 
cal careous . 

75% Sha le; dark gray, firm . 

25% Cl aystone; dark brownish gray, fi rm, bri ttl e .  
75% Si l tstone; whi ti sh gray , very fi ne sandy , 

cal careou s .  

1 00% Sandstone; whi te , l oose - friabl e ,  c l ean,  
feldspath i c ,  subangu lar ,  s l i ght ly  micaceous . 
Appears to have excel l ent permeabi l i ty .  

40% Si I tstone; I i ght gray , very fi ne sandy , fi rm .  
60% Sandstone; l igh t gray, fri ab le ,  med ium grained , 

feldspath i c ,  s l i ght ly  micaceous . Approximate ly 
5% mafic mi nera ls, subangular . Very good 
permeabi l i ty . 

Core No . 44 rec ' y  
3664-3674 0 '  0 N o  recovery . 

Core No . 45 rec 'y 
3674-3684 0 '  0 

Core No .46 rec 'y 
3684-3686 2' 2' 

Core No . 47 rec 'y 
3686-3696 5' 5' 

3725 1 0%  
90% 

No recovery . 

S i l tstone; medium - dark gray, fi rm, fine  
sandy , mi caceous, bentoni ti c ,  wi th angu lar 
p ieces of g lass, sand gra ins,  white ash or pum
ice and scattered pieces of carbonaceous 
mater ia l . 

Si l tstone; as described above, dip 3 - 5% . 

Sha l e; dark gray, firm . 
SiltStOne; l ight gray, firm, fi ne sandy, s l ight
ly cal careou s .  

3800' l 00% Cl aystone; med ium - dark gray , crumb ly ,  si l ty .  

3870' 

3945' 

401 5 '  

1 00"/o Sha le; medi um gray, firm,  si l ty .  

1 5% Cl aystone; med ium brownish gray, crumb ly,  
si l ty .  

85% Si I ts tone; medium brownish gray, s l ight ly 
mi caceous,  firm . 

1 00"/o Sha le; brownish b lac k ,  firm - friabl e ,  si l ty ,  
arg i I I  aceous . 

Core No . 48 rec 'y 
4050-4058 8' 2' 

6' 

Core No . 49 rec 'y 
4058-4068 1 0 ' 1 0' 

Core No . 50 rec 'y 
4068-4078 9' 9 '  

Si I tstone; as described above . 
Tuff; gray-b lack ,  water-l a id  hard , composed 
of fel dspar , quartz, g l ass , pumi ce basa l t  and 
red , brown and green al tered tuff fragments . 

Tuff; as above descri bed . Dip on contact 
2"- J OO • 

S i l tstone; dark grayish b lack, hard , mi cro
mi caceous , few she l l  fragments, h igh ang le
vertical fracture p l anes, coated wi th ca l c i te .  



Texaco, I nc .  C l ark & Wi l son No . 1 (con t . )  

Core No . 5 1 rec 'y  
4080-4086 3 .5 '  3 . 5 '  S i l tstone; medi um gray , fi rm , micac eous, 

ashy ,  scattered coarse pi eces of dark-co lored 
tuff . 

41 00' 1 00% Sha le; medium gray, fi rm,  s i l ty .  

4 1 75' 1 00% Si l tstone; l i ght gray, fi rm ,  fi ne sandy micro
micaceous, ca lcareous .  

4250' 1 00% S i l tstone; as above descri bed . 

4325' 1 00% Sha le; medi um - dark gray, fi rm si l ty ,  s l igh tly 
ca lcareous . 

4400' 

Core No . 52 rec 'y 

1 0% 
90% 

4403-441 2 3 . 5 ' 1 . 5' 

2 . 0' 

Core No . 53 rec 'y 
441 2-441 8 5' 5 '  

Core No. 54 rec 'y 
441 8-4423 5 '  5' 

Core No . 55 rec 'y 
4423-4433 1 0' 1 0' 

Core No . 56 � 
4433-4435 0' 0' 

4480' 1 00% 

Sha l e; b l ack ,  firm . 
SfitStOne; medium gray , fr iab le ,  sandy wi th 
scattered medium-size pi eces of fe l dspar , ba 
sal t ,  and quartz . 

Tuff; medium-dark gray, very firm , s l ight ly 
mi caceous, ashy matr ix,  scattered pi eces of 
a l tered vo lcanic mater ia l , g l ass , pumice,  and 
basa l t ,  s l ight ly ca l careous . 
S i l tstone; medi um-dark gray , frac tured, tuffa
ceous, fractures fi l i ed wi th ca lc i te .  

Basa l t  breccia (? ); al tered, core bad ly broken , 
cut by many vei ns of cal c i te . 

Basa l t; dark gray, hard, aph an i ti c ,  smal l 
round amygdu les of zeol i te and ca lc i te .  

Basa l t; dark gray-b lack,  hard , aph an i ti c
mi crocrysta l l i ne ,  few sma l l  zeo l i te and cal 
c i te-fi l l ed amygdu les .  

N o  recovery . 

S i l tstone; dark brownish gray , fr i able .  

4545' 

4595' 

1 00% 

1 5% 
85% 

Core No .  57 rec 'y 
4600-4606 6 '  6' 

Core No . 58 � 
4606-46 1 6  1 0' 1 0' 

Core No . 59 rec 'y 
461 6-46 1 9  0' 0' 

4680' 1 00% 

4740' 30% 

7\f'/o 

Core No .60 rec 'y 
4747-4757 1 0' 7' 

3' 

Core No . 6 1  rec 'y 
4757-4760 3' 0 . 3 '  

2 . 7 ' 

Core No . 62 rec 'y 
4760-4771 8' 8 '  

Sha le; hard, compac t ,  ca lcareous . 

Sha le; above descri bed . 
SfitStOne; wh iti sh gray , friab le - firm , fine 
sandy . 

S i l tstone; l i ght gray, friabl e ,  fi ne sandy, 
some th in in terbeds of c laystone; one hi gh
ang l e  fracture fi l l ed w i th ca lc i te .  

S i l tstone; l i ght gray, f irm, sandy , tuffaceous, 
moderate ly  mi caceous , loca l ly calcareous . 

No recovery . 

Si l tstone; medi um gray , fi rm,  s li ght ly  tuffa
c eous , s l i ght ly  ca lcareous . 

Tuff(? ); grayish b lack , very fi rm, some mi cro
biotite flakes . 
S i l tstone; medium - l i ght gray , firm . 

Basalt; (core broken) greenish black, aphan 
i ti c ,  few sma l l  amygdules of ca l c i te and zeo
l i te .  
S i l tstone; hard , ashy . 

Basa l t; as above descr ibed . 
sanciStone; l igh t gray , hard, fine, tuffaceous, 
fi nely micaceous . Several h igh -ang l e  frac 
tures; frac ture p lanes coated wi th green ch lo
r it ic mater ia l . 

Sandstone; medium gray , hard, occasional 
th i n  l ayers of dark gray si l tstone, s l i ght ly 
mi caceous,  angu lar to subangu l ar ,  tuffaceous , 
fragments of vari -colored tuff, basa l t ,  and 
mafi c mi nera l s .  H igh angu lar frac tures, often 
fi l l ed wi th ca l c i te or ch lorite . Dip 8°- 1 \f' ,  
poor . N o  cut .  



Texaco , Inc . C l ark  & Wi lson No . 1 {cont . )  

Core N o .  63 rec ' y  
4771 -4774 3' 3 '  Sandstone and si l tstone; dark brownish gray 

tuffac eous ,  hard, fai r ly  abundant bits of car
bonaceous materia l ,  mi cromicaceous . 

4820' 

4895' 

4970' 

40% 

60% 

Basa l t; dark gray-black,  firm , a l tered, many 
veins of ca lc i te ,  some o l ivi ne .  
Si l tstone; medium gray , firm ,  s l ight ly tuffa
ceous . 

1 00% S i l tstone; as descri bed above . 

20% Sha le; l i ght - medium gray , firm, si l ty ,  tuf
faceous w i th subangu lar pieces of black basa l t .  

80% Sha le; l i ght - medium gray , fi rm,  si l ty .  
Core No . 64 rec 'y  
51 02-5 1 1 2  0 . 3 ' 0 . 3 '  Basa l t  and brecc ia; remai nder o f  core not 

recovered . 

Core No . 65 rec 'y  
5 1 1 2-51 22 5 '  5' Brecc ia; green, reddish brown,  black pi eces 

51 35' 

521 0' 

5280' 

5355' 

5425' 

5500' 

of vo lcanic rock cut by numerous ca lc ite veins . 

1 5% Si l tstone; medi um - l i ght gray , fi rm.  
85% Basalt; b lack and brownish b lack,  partia l ly 

a l tered basa l t , ca lc i te veini ng . 

1 00% Basa l t; dark grayish b lac k, a l tered , very fi rm 
- crumb ly ,  with zeol i te and ca lc i te .  

3 0%  Si l tstone; medium gray, firm . 
70"/o Basa l t; as described above, microcrystal l i ne,  

some o l ivine . 

40"/o Si l tstone; medium gray , fi rm , s l igh t ly tuffa
ceous . 

60"/o Basa l t; as described above . 

1 5% 
85% 

35% 
65% 

Si I tstone; as descri bed above . 
Basa l t; dark grayi sh b lack,  part ly a l tered , 
mi crocrysta l l i ne ,  some ca lc i te vei n ing . 

S i l tstone; as described above . 
Basa l t; dark grayish b lac k ,  very fi rm,  part ly 
a l tered as described at 5425' . 

5575' 

5650' 

5725' 

5800' 

5875' 

5950' 

30"/o Andesite; medi um gray, hard,  fi ne anhedra I 
pyroxene? 

70"/o Basa l t; brownish b lack ,  as described above . 

40"/o 
60"/o 

1 00"/o 

Si l tstone; brownish b lack, hard, microbi oti te . 
Basa l t; as described above . 

Basa l t; brownish b lac k ,  as descri bed . 

20"/o Si l tstone; medi um  - l i ght gray , firm,  s l i ght ly 
ca lcareous . 

80"/o Basa lt; b lack ,  very fi rm,  part ly a l tered, con
siderable amount of ca lc i te .  

40"/o S i  I ts tone; brownish gray, fi rm, s l ight ly  tuffa
ceous .  

60"/o Basal t; as  descri bed above . 

1 00"/o Basa l t; brownish-b lac k ,  very firm, part ly a l 
tered , microcrysta l l i ne ,  cut by many ca lc i te 
vei ns . 

Core No .66 rec 'y  
601 7-6023 2 '  2 '  

6 1 1 5' 1 5% 
85% 

Si l tstone; medium gray , hard , tough , sandy , 
s l i ght ly micaceous,  wi th angu lar pieces of 
wh i te ,  gray, and green tuff, ash and pumi ce . 
Basa l t; few pi eces in lower core barre l ,  green 
i sh black aph anitic w i th o l iv ine .  

Sha l e; b lack ,  very fi rm,  si l ty .  
Basa l t; brownish b lack,  hard, aphani tic -
microcrysta l l i ne .  

6 1 95' 1 00"/o Basa l t; b lack and brownish b lack, hard , part ly 
a l tered , occasiona l coarse euhedra l phenocrysts 
of dark green o l iv ine,  some smal l  ca l c i te vein
l ets . 

Core No . 67 rec 'y  
6255-6265 43' 4 . 5 ' Basa l t; medi um - dark greenish gray w i th pheno

crysts of o l iv ine ,  some pyroxene, fine - micro
crysta l l ine,  severa l smal l hair l i ke ca lc i te vei ns 
dipping 70° . 



Texaco, I nc .  Clark & Wi l son No . 1 (cont . )  

Core No .68 rec 'y 
6265-6275 1 0' 1 0' Basa l t; as described above . 

6290' 

6355' 

6430' 

6505' 

6580' 

6655' 

6730' 

6820' 

6895' 

1 00% Basa l t; as descri bed above .  

1 00% Basa l t; brownish blocky, waxy - dul l ,  c rumbly 
- firm, al tered w i th some weathered o l iv ine 
crysta l s .  

1 00% Basal t; b lac k ,  firm - cru mb ly ,  al tered w ith a 
considerable amount of calc i te ,  some ph eno
crysts of o l iv ine . 

1 0%  S i l tstone; medium - l i ght gray, fi rm, s l ight ly 
calcareou s .  

9 0%  Basa l t; b lack,  firm - crumbly, al tered wi th 
considerable amount  of ca lc i te ,some o l iv ine . 

35% Si l tstone; as descri bed above . 
65% Basalt; du l l  - sh iny b lack ,  very firm, al tered, 

considerable amount of ca lc i te .  

1 00% Basa l t  brecc ia; dark gray, a l tered , broken, 
wi th a considerable amount of cal c i te .  

200/o S i l tstone; medium gray, firm,  s l ightly tuffa
ceous . 

800/o Basa l t; dark gray-b lac k ,  fi rm - crumb ly ,  cut 
by ca lc i te veins,  some o l iv ine crysta l s .  

1 000/o Basa l t; as descri bed above . 

1 000/o Basa l t; as described above but firmer . 

Core No .  69 rec 'y 
6900-691 0 2' 2' 

6980' 300/o 
700/o 

Basa l t  breccia; green, red and brow nish b lac k ,  
a l tered , broken , fractured, i ntersti tia l  fi l l i ng 
of ch lori tic materia l  and fine mater ia l  derived 
from brecc iated lava . 

Si I tstone; I i ght gray, firm . 
Basalt; b lack,  very fi rm - hard, a l tered, some 
calc ite .  

7070' 20% 
80% 

S i l tstone; l i ght - medium gray , firm . 
Basa l t; black and brownish b lack,  firm -
crumb ly ,  a l tered , wi th numerous cal c i te vei ns . 

7160'  1 00% Basa l t; b lac k ,  hard , par t ly a l tered , wi th 
scattered euhedral phenocrysts of o l i vi ne and 
pyroxene ,  some ca l c i te vei n i ng . 

7235' 1 00% Basal t; as described above . 

Core N o .  70 rec 'y 
7248-7258 2' 2' 

Core No . 71 rec 'y 
7258-7268 2 . 5 ' 2 . 5 ' 

Core No . 72 rec 'y  
7268-7278 1 .5 '  1 .5 '  

Core No.  73 rec ' y  
7278-7285 7. 3 '  7 . 3 '  

7325' 

7400' 

7475' 

1 5% 
85% 

35% 
65% 

200/o 

300/o 
500/o 

Basa l t  brecc ia; dar k greenish b lack ,  fractured 
and sheared , ch lor i tic mater ia l  on fracture 
surfaces, fine i n tersti t ial materia l  derived 
from basa I t .  

Basa l t  porphyry; dark greenish gray , hard , 
with ph enocrysts of o l ivine  and pyroxene i n  
an aphani tic groundmass , smal l segregations 
of ca lc i te . 

Basa l t  porphyry; as descri bed above . 

Basa l t  porphyry; as descri bed above . 

Si l tstone; l i ght - medium brownish gray , firm . 
Basalt; brownish b lac k ,  partly a l tered , some 
phenocrysts of pyroxene and o l iv ine, some 
calc i te .  

Basa l t; as descri bed above .  
STTtStOne; medium brownish gray , s l ight ly tuf
faceous,  firm . 

Basa l t; dark brownish gray, crumbly,  a l tered , 
some ca lc i te .  
S i l tstone; l i ght - medium gray, fi ne sandy, firm . 
Andesi te-basa l t; medium gray, mi crocrysta l 
l i ne , hard.  

7545' 300/o Si I ts tone; medium gray , f i rm , fine sandy , tuf
faceous, mi cromicaceous . 



Texaco, I nc .  C lark & Wi l son No . 1 (cont . ) 

7620' 

7700' 

Core No . 74 rec 'y 

70% 

1 000/o 

1 000/o 

771 9-7729 7' 7' 

Core No . 75 rec 'y  
7729-7739' 6 '  6 '  

Core No . 76 rec 'y  
7739-7749 6 '  6 '  

Basa l t; dark gray and brow nish gray , part ly  a l 
tered; some quartz and ca lc i te vei ning . 

Basa l t; brownish b l ack ,  hard , part ly al tered , 
some o l iv ine and some ca lc i te .  

Basa l t; dark gray , hard, scattered smal l seg 
regations of cal c i te .  

S i l tstone; medium - dark gray, firm - hard, 
massive, sandy , argi l l aceous, mi caceous, 
scattered grains of dark mi nera l s ,  rare foram 
in i fera , occasional ca lc i te-fi l l ed fractures 
dipping 70°� . 

S i l tstone;simi l ar to above , fi ne sandy , hard ,  
massive , occ asi onal smal l leaf or stem frag
men ts ,  few scattered pi eces of sh e l l s .  A 2" 
l i my sandstone l ayer at 7738 ' ,  di p 1 5° .  

S i l tstone; as descri bed above bu t more 
fractur i ng . 

7780' 400/o Sha le; dark green, firm, si l ty ,  tuffaceous . 
600/o Basa l t; b lack ,  a l tered , with ca lc i te .  

Core No.  77 rec 'y 
781 4-7824 6 . 5 ' 0 . 5 ' 

6' 

Core No . 78 rec ' y  
7824-7833 9' 2' 

7860 

2' 

5' 

35% 
65% 

Basa l t  breccia; or cavi ngs? 
Si l tstone; dark brownish gray , hard , micro
mi caceous, some scattered ash and vo lcanic 
g lass fragments . Few leaf or sh e l l  fragments . 

S i l tstone; as descri bed above, a 2" c l aystone 
band at 7826 ' ,  dip 3° . 
Sandstone; medium gray, hard, cemen ted w i th 
l i me, micaceous fe ldspath ic , consi derab l e  
amount  o f  ash and pumice fragments, d i p  3° �. 
Si l tstone; as above . 

Si l tstone; medium gray, very firm - hard . 
Basalt(? ); dark brownish gray , very fi rm , a l 
tered, few scattered o l iv ine crysta l s .  

7920 25% 

35% 
400/o 

Core No . 79 rec 'y 
7925-7935 4 . 5 ' 4 . 5 '  

Core N o . 80 rec ' y  
7935-7945 5' 4' 

1 '  

Core No .8 1  rec 'y  
7945-7952 7 '  0 . 3 ' 

Core No . 82 rec 'y  

6 .  7 '  

Sandstone; whi t ish ,  fi rm,  very f ine  grai ned , 
fe l dspath ic  with subangu lar grai ns of mafic 
mi nera l s ,  some fine mica . 
Si I tstone; dark gray, hard . 
Basa l t; dark grayish brown,  firm,  a l tered , 
waxy appearance on fractures, crysta l l i ne 
structure part ly evident .  

Sandstone; med ium gray, very firm - hard, 
massive, fine grai ned ,  fe l dspath i c ,  mi cace
ous, 1 5% dark mi nera l s .  No cu t .  

Sandstone; a s  descr ibed above . 
C l aystone; dark gray - black, hard ,  massive , 
si I ty , micac eous . 

S i l tstone; dark gray , hard , tough , s l ight ly 
sandy , mi cromicaceous . 
Basa l t  breccia; dark greenish gray , w i th cal 
c i te and fine mater ia l  derived from basa l t  in 
the i n terstices. 

7952-7962 4 '  3 . 7 ' Basa l t  brecc i a .  
0 . 3 '  Sandstone; s imi lar to Core No . 8 0 .  

Core N o .  83 rec ' y  
7962-7972 1 . 5' 1 . 5 '  

Core No . 84 rec 'y 
7972-7982 2' 0 . 3 '  

1 . 7' 

Core N o .  85 rec 'y 

Sandstone; l ight gray, fi rm, fi ne grai ned , 
mi caceous, w i th 1 5% mafic mi nera l s . No 
cut .  

Cavings . 
Sandstone; medium gray, hard , tight,  fe ld
spathic , micaceous, fi ne gra ined, subangu 
lar,  dark mi nera l approxi mately 25%, loca l 
ly  ca l careous,  few h igh-ang l e  fractures fi l l ed 
wi th ca l c i te .  No cut .  

7982-7992 1 . 5' 1 . 5 '  Sandstone; as  i n  Core No . 84 . 



Texaco, I nc .  C l ark & Wi l son No . l (cont . ) 

Core No .  86 rec 'y  
7992-8000 1 . 5' 1 . 5' Sandstone; as  i n  Core No . 84 . 

Core No.  87 rec 'y 
8000-8009 3 '  3 '  

Core No . 88 rec 'y 
8009-801 9 3 '  2' 

l '  

Core No .  89 rec 'y 
801 9-8024 � 5' 

Core No . 90 rec 'y 

Sandstone; as in Core No . 84 but more dark 
mi nerals, espec ia l ly  bi oti te , di p 25° (may be 
cross beddi ng) . 

Sandstone; as descri bed above . 
SITtstc)M;dark gray-black ,  fi rm,  mi cromica
ceous , angu l ar grai ns of mafi c mater ia l s  and 
quartz . 

Si I tstone; dark gray , hard, tough , sandy , 
finely micaceous, scattered fine grai ns of 
fe l dspar,  quartz , and mafic mi nera ls ,  few 
she l l  fragments (mo l l usk and crab? ) .  Mica 
mostly muscovite . 

8024-8034 0 . 2' 0 . 2' Si l tstone; as in core No . 89. 

Core No .9] rec 'y  
8034-8044 3 '  3' 

Core No . 92 rec 'y 
8042-8052 l 0' l 0' 

Core No . 93 rec 'y  
8052-8062 l 0 '  l 0' 

Core No . 94 rec 'y 
8062-8072 l 0' 7' 

2' 

S i l tstone; as in Core No . 89 but s l i ght ly  
argi l l aceous, some poor ly preserved forami 
nifera . 

S i l tstone; dark gray-black, hard, mi caceous, 
occasiona l  sh e l l  fragments , parting 50° , some 
fracture p l anes coated wi th ca lc i te . Dip 
3°-4° , poor . 

S i l tstone; as i n  Core No . 92. Dips 3° -6° , 
poor . 

Si I tstone; as in Core No . 92. 
Sandstone; medium gray , hard , massive, flat
tened pieces of pumice and vo lcanic ash , some 
ca lc i te ,  occasiona l dark gray or black pi eces 
of carbonaceous mater ia l . 

Core No.  95 rec 'y 

l '  S i l tstone; as i n  Core No . 92, occasiona l h igh 
eng I e free tures . 

8 1 49-8 1 59 0' 0' No recovery . 

Core No . 96 rec 'y 
8 1 59-8 1 69 6 '  6 '  Sandstone; l i gh t gray, f i rm to hard ,  micaceous , 

arkosi c ,  poor ly sorted, angu lar to subangu lar ,  
fine grai ned . (Used oi l -base mud be low 8 1 00 ' )  
Di p � ,  fai r ,  s l i gh t  petro leum odor i n  inner 
portion of core, none on outside after mud 
washed off . 

Core No .  97 rec 'y 
8 1 69-8 1 75 6 '  

Core No . 98 rec 'y 
8 1 75-8 1 80 3' 

Core No.  99 rec 'y  
8 1 80-8 1 90 6 '  

Core No . 1 00 rec 'y  

0. 5 '  Sandstone; firm to hard, tuffaceous, coarse 
pieces of basa l t ,  ash , and pumice . 

5 . 5 ' Sandstone; as i n  Core No . 96 . 

3' Sandstone; as i n  Core No . 96 , bu t harder . 

6 '  Sandstone; medium gray , hard, t ight,  fine 
grained, mi caceous, arkosi c ,  mass ive to poor
ly  bedded , some h igh -ang le ca lc i te and quartz 
fi l l ed fractures , approxi mate ly  20% dark m in
era l s ,  d ip 6° , poor . No cut . 

8 1 90-8200 1 0 ' 1 0' Sandstone; as descr ibed above . 

Core N o .  1 0 1 rec 'y  
8200-8208 ' 6 . 5 ' 5 '  

l .  5 '  

Core No.  l 02 rec 'y 
8208-821 8 '  l 0 '  l 0' 

Sandstone; as described above bu t 30% dark 
mi nerals, loca l l y  ca lcareous . 
Cl aystone; dark gray-b lack,  si l ty ,  very h ard , 
bri ttle , w i th common frac tures and s l i cken
sided surfaces . Pyr i te common in minute cracks . 

C l aystone; as descri bed above . Loca l l y  tuf
faceous; vo lcanic fragments and carbonaceous 
mater ia l , poor ly preserved forami n i fera? 



Texaco, I n c .  C l ark & Wi l son No . 1 (cont . )  

Core No .  1 03 rec 'y  
821 8-8228 ' 7 '  1 . 5 '  C laystone; as  desc ri bed above . 

4 . 5 ' C l aystone; l i ght  gray , hard , si l ty , ca lcareous . 
1 . 5' Claystone; as in Core No . 1 02 .  

Core N o .  1 04 rec 'y 
8228-8238 ' 6' 2 '  

Core No.  1 05 rec 'y 

1 '  

3 '  

8238-8248' 2' 2' 

Core No .  1 06 rec 'y  

Si I ts tone; medium to  dark gray , hard , tough 
to bri ttle , massi ve - poor ly  bedded , loca l ly 
ca lcareous, angular p ieces of l i ght-colored 
i gneous roc k .  
Si l tstone; l i ght gray , tough , mi cromicaceous , 
scattered pieces of wh i te ash and pumice . 
Recovered fragments of si I tstone above and 
some dense, gray, cal careous si I ts tone . 

C l aystone; b lack to grayish b lack, hard , 
dense, bad ly  fractured , some carbonaceous 
mater ia l . 

8248-8258 ' 7 . 5 '  5 . 6 ' C l aystone; above descr ibed , occasional car
bon i zed stem and l eaf fragments, pyr i te .  High 
and low ang l e  frac turi ng 70° and 25° . Core 
bad ly  fractured, some shear ing . 

Core N o .  1 07 rec 'y 

1 . 4' Sandstone; l i ght  to medium gray , hard , dense, 
fi ne grained, si l ty ,  cemented with l i me , mas
sive . A few high-ang le fractures . Lower 6" 
coarse to medium grai ned , tuffaceous . 

8258-8263 ' 4 . 5' 4 . 5 ' C l aystone; dark gray to black ,  hard , dense , 
badly frac tu red ,  massive to poorly bedded, 
few sandy stri ngers, dip 1 8° -25° , sl igh t ly 
micromicaceous . 

Core No .  1 08 rec 'y  
8263-8271 7' 7' 

Core No .  1 09 rec 'y  

C l aystone; as  i n  Core No . 1 07, near ly  ver 
tica l ,  hair- l i ke fracture fi l l ed w i th cal c i te 
and quartz, s l i ckensi ded surfaces in core, 
some carbonaceous mater ia l  and pyri te , dip 
3° -1 � , poo r .  

8271 -8278 7 '  7' Cl aystone; as in Core No . 1 07, hard , fine-

Core No . 1 1 0  rec 'y  
8278-8288 1 0 '  1 0 '  

Core No.  1 1 1  rec ' y  
8288-8298 6 '  1 '  

5' 

Core No. 1 1 2 rec ' y  

grai ned l imey sandstone l ayer 8276-8277' . 
Contac t dips 5-1 2° . 

C l aystone; dark to medium gray , hard, si l ty ,  
fairly well bedded , mi cromicaceous, some 
pyr i te ,  some woody mater ia l , some very thi n 
ly  i nterbedded calcareous sandstone layers, 
dips 8°-1 5° . 

Si l tstone; l ight b lu i sh gray , hard, tough, very 
calcareous , fractured and broken w i th ca lc i te 
vei n l ets . 
C l aystone; dark gray-black,  hard, si I ty , 
tough , massive to poorly bedded, numerous 
i rregu lar fractures and s l i cksi ded surfaces . 

8298-8303 1 . 5' 1 . 5' Recovered p iec es of hard , ca lcareous si l tstone 

Core N o .  1 1 3 rec ' y  

and l imy ,  hard to medium grained tuffaceous 
sandstone , h igh -ang le ca l c i te fi l l ed frac tures 
common .  

8303-83 1 3  5 . 5 ' 5 . 5' C l aystone; dark gray-black, hard, si l ty ,  

Core No . 1 1 4 rec ' y  

badly fractured, micromicaceous, some frac 
ture surfaces coated w i th calci te, some s l i ck
ensi des , few very th in  sandy seams . 

831 3-8321 7. 5 '  2 . 5 '  C l aystone; as descr ibed above, very th i n ly 

Core No. 1 1 5 rec 'y 

i n terbedded , l ight b lu i sh gray, hard, ash 
fine-grai ned sandstone,  dip ?0 -8° , h igh 
ang l e  frac tures fi l l ed wi th calc i te ,  low
ang le  s l i ckensi ded shear surfaces .  

1 . 3 '  Sandstone; l i gh t  gray, hard , very fi ne grai ned 
partly calcareous lower portion contains 
pieces of ash and pumice . 

3 .  7' C laystone; as at top of core . 

8321 -833 1 ' 6 .  1 '  6. 1 '  Cl aystone; as .above described . 

Core No .  1 1 6 rec 'y 
8331 -8332 '  0 0 No recovery . 



0 
0 

Core No.  1 1 7  rec 'y  
8332-8334' 0 0 

Core No.  1 1 8 rec ' y  
8334-8344 ' 1 0 '  1 0' 

Core No. 1 1 9 rec 'y  

Texaco, I nc .  C l ark & Wi l son No . 1 (cont . )  

N o  recovery . 

Cl aystone; dar k gray-b lack,  hard , tough , 
si I ty , s l ight ly  mi cromi caceous, wi th th in  i n 
terbeds o f  l i ght gray c l aystone and  fi ne
grained sandstone, few carboni zed wood 
fragments , occasional foramin i fera ,  dip 1 '2:' ,  
good . 

Core No.  1 26 rec 'y  
8399-8409'10-, - 2' 

7' 

1 '  

Core No.  1 27 rec 'y 
8344-8351 '  2 . 5' 2 . 5 ' Cl aystone; as in  Core No . 1 1 8 .  8409-84 1 9 ' 0 0 

Core No . 1 20 rec 'y  
8351 -8359' 8 '  4' 

4' 

Core No . 1 21 rec ' y  
8359-8369' 3 '  3 '  

Core No.  1 22 rec 'y 
8369-8379 ' 2' 2' 

Core N o .  1 23 rec 'y  
8379-8387' 8 '  8 '  

Core No . 1 24 rec 'y  
8387-8397' 9 '  9 '  

Core No . 1 25 rec 'y  
8397-8399' 3' 3' 

C l aystone; as in Core No .  1 1 8 .  
Si I tstone; medium gray , hard , tough , I i my, 
many calci te-fi l l ed h igh -ang le fractures . 

C l aystone; as i n  Core No . 1 1 8 ,  both micro 
mica and larger mica f lakes {muscovi te) , 
some scattered dark mi neral gra ins ,  common 
pyri te crysta I s .  

Basa l t; greenish b lack, very hard , fi nely 
crystal l i ne,  fel dspar and pyroxene, some 
o l iv i ne . 

S i l tstone; dark gray to b lack, argi l l aceous , 
hard, poor ly bedded to mass ive, very th i n l y  
interbedded l ight gray si l tstone and fi ne sand
stone . Some carboni zed woody fragments, 
many steepl y  di pping fractures , common ly  
fi l l ed w i th ca l c i te ,  pyri te fai r ly  common , 
dip 5°! .  

Si l tstone; s imi l ar to core No . 1 23 .  

Si l tstone; as above descr ibed . 

Core No . 1 28 rec ' y  
841 9-8425' 0-- 0 

Core No . 1 29 rec 'y  
8425-8431 '  0 0 

Core No.  1 30 rec 'y  
843 1 -844 1 ' 9' 9' 

Core No. 1 3 1  rec 'y  
844 1 -845 1 ' 5 .  5' 3 '  

2 . 5' 

Core No . 1 32 rec 'y  
845 1 -846 1 ' 1 0 '  7' 

Si l tstone; dark gray-b lac k, hard, mi cromi 
caceous, carbonaceous materia l  fai r ly  abun
dant, poor ly  bedded to massive , argi l l aceous . 
Sandstone; l i gh t gray , hard , t igh t ,  si l ty ,  
very fine grai ned wi th a few th i n  layers of 
dar k si l tstone ,  some l ayers of pea-sized frag
ments of andesite, basa l t ,  pumi ce, quartz, 
and bentonit ic ash . 
Si l tstone; as in top 2' . 

No recovery . 

No recovery . 

No recovery . 

Si l tstone; dark gray, hard, massi ve to poor ly  
bedded , argi l l aceous, mi cromi caceous , thi n 
ly  in terbedded l i gh t  b l uish gray c laystone and 
hard , ca lcareous si I ty sandstone .  Many steep
ly dipping fractures fi l l ed wi th ca l c i te . Mi 
nute fau l ti ng on some fractures, d ip  average 
so . 

Sandstone; l igh t to medi um gray, hard, si l ty ,  
very f ine  grai ned , fai r ly  l imy, several  steep
ly dipping ca lc i te-fi l l ed fractures , s l ight ly 
mi caceous , some c ross bedding . 
C l aystone; dark gray to black, hard, tough , 
massive to poor l y  bedded , s l igh t ly mi caceous, 
dip 3° -5° , poor . Occasional woody mater i
a l , stems or  l eaf fragments, as  pyri ti zed or 
carboni zed casts and mo l ds .  

C l aystone and si l tstone; dark gray-b lac k ,  hard, 
tough , occasional l ight gray very thi n  sandy 
partings, s l ight ly micaceous . 



Texaco, I nc .  C lark & Wi l son N o .  {cont . ) 

Core No.  1 33 rec 'y 

3' Cl aystone; as above, grades into l igh t gray
b lu i sh gray, hard, fine-grai ned , s l igh t ly cal 
careous tuffaceou� sandstone in l ast foot of 
core .  

8461 -8471 ' 3' 1 '  Tuff; l i ght grayish tan ,  very hard , wi th l/8 "  
fragments of basa l t , pumice and some cha l 
cedony , calcareous . 

Core No.  1 34 rec 'y  

1 . 3 '  Sandstone; l i ght to medi um gray, hard, lo
cally calcareous, cross bedded , very fine 
grai ned, some steeply di ppi ng fractures fi l l ed 
w i th ca l c i te in bottom of core . 

0. 7' Si l tstone and si l ty sandstone; medium to dark 
gray , hard, sligh tly calcareous, argi l l aceous . 

8471 -8479 ' 2. 5' 1 '  Si I tstone and si I ty sandstone; as descri bed 
above . 

Core No.  1 35 rec 'y  

0 .5 '  Tuff; medium gray , hard, w i th angu l ar quartz 
and ash , some pyr i te .  

1 '  Andes i te-basal t; dar k greenish gray, hard , 
fi nely crystalli ne, few phenocrysts of fe ld
spar and mafi c mi nera l s .  Few steeply d ipping 
high -ang l e  fractures which are fi l l ed w i th 
ca lc i te .  

8479-8490 ' 6 '  6 '  Andesi te-basal t; as descr ibed above . 

Core No. 1 36 rec 'y 
8490-8500' 4 . 5' 4. 5 '  Basal t; grayish black, h ard , microcrysta l l i ne 

wi th some fine  quartz and ca lc i te vei n ing . 

Core No .  1 rec ' y  
628- 638' 1 0' 1 0 ' 

Core N o . 2 r� 
638- 648 ' 1 0' 1 0 ' 

Core N o . 3 rec 'y  
648- 658 ' 1 0' 1 0 '  

Core No. 4 rec 'y  
730- 740'  9' 9 '  

Core No .  5 rec 'y  
740- 750'  2' 2' 

Core No . 6 rec 'y 

T EXAC O ,  I NC . 

Cl atskanie 1 

Sec . 36 , T .  7 N . ,  R .  4 W .  
Col umbia County ,  Oregon 

Composi te Core Descriptions 

Fi ne sand and argi l l aceous si l tstone; l i ght 
gray-greenish , fi ne,  si l ty ,  mi caceous, car
bonaceous, wel l -sorted friab le  sand . Mafic 
mi nera l s ,  b lack and green, fai r ly  common . 
No odor or cu t .  I nterbedded, mott l ed gray 
and l ight brown,  high ly micaceous and car 
bonaceous,  argi l l aceous si l ts tone, fi rm to fr i 
able ,  no foraminifera evident .  Good dips 
1 4° to 1 9° .  

F ine sand and argi l l aceous si l tstone; as 
described above . 

F ine sand and argi l l aceous si l tstone; as de
scri bed above . One 2" l ayer of hard ca lcar
eous sandstone . 

Breccia; dark grayish brown,  si l ty ,  sheared 
mudstone w i th angu lar fragments of basa l t, 
l ight to medium gray tuff, wh i te pumice and 
fragments of pyroxene and o l ivi ne crysta l s .  
S l ight oi l odor , possib ly due  to contami nation . 

Brecc ia; as descri bed above . 

750- 760 '  {fragments) Breccia; as described above . 

Core No . 7 rec 'y  
760- 770 ' 3 '  3 '  Breccia; browni sh black , si l ty sheared sha l e  

wi th angu lar fragments o f  basa l t .  



Core No .  8 rec 1Y 
770- 7801 3 1  3 1  

Core No . 9 rec 1Y 
1 005- 1 01 0 1 1 1  1 1  

Core No.  1 0  rec 1y 
1 1 43-1 1 54 1  21 21 

Core No . 1 1  rec 1Y 
1 1 54- 1 1 551 3" 3"  

Core N o .  12  rec 1y 
1 227-1 237' 3 1  3 1  

Core No . 1 3  rec 1y 
1 237- 1 247' 3 . 5 1 3 . 5 1  

Core No .  1 4  rec 1y 
1 247-1 2571 1 01 1 0 1 

Core N o .  1 5  rec 1y 
1 257-1 2671 1 01 1 0 1 

Core No .  1 6  rec 1y 
1 267-1 277' 1 01 1 0 1 

Texaco, I nc .  C l atskanie N o .  

Brecc ia; brownish black a s  descri bed . 

Basa l t  porphyry; b lack, fine crysta l l i ne w i th 
euhedra l phenoc rysts of augi te and ol ivine . 

Basa l t  porphyry; as above but sheared, 
fractured . 

Basa l t  porphyry; as above descri bed . 

Si l tstone; medi um gray , very fi rm, some micro
mica, occasiona l foramin i fera (Cyc l ammi na) 
and fish sca les,  scattered pyr i ti zed and car
bonized p l ant remai ns . Common fragmen ts of 
pel ecypods and gastropods {Denta l i um) . Bed
ding poor , 1 2° dip . 

Argi l l aceous si l tstone and si l ty c l aystone; me
dium gray , fi rm, locally hard, calcareous, 
some fi ne sandy portions . Forami n i fera common , 
some megafossi l s .  Beddi ng poor . D ip 1 6° .  

Arg i l l aceous si l tstone and si l ty c l aystone; as 
described above , sheared , shear plane 1 0° :!: .  
Beddi ng poor , d i p  1 0- 1 6° ,  some very fi ne 
mica fl akes . 

Si l tstone; l i ght gray, very f irm, some micro
mi ca, few p iec es of e longate carbonaceous 
mater ia l ,  some forami n ifera , one large c rab 
fragment at 1 2651;  occasional shear fractures -
s l i ckensi ded . Some l ayers of pumice ,  ash and 
basa l t .  Dip 1 8-20° . 

S i l tstone; medi um gray , very fi rm, fine sandy, 
micromicaceous . Contact w i th grayish-black 
si l ty sha le - 20-25° . 

{con t . )  

Core No .  1 7  rec 1y 
1 277-1 287' 1 01 1 �I 

8�1 

Core No .  18 rec 1y 
1 287-1 297' 7' 7' 

Core No. 1 9  rec 1y 
1 297 - 1 307' 1 3 1 1 3 I 

Core No.  20 rec 1Y 
1 307-1 3 1 71 1 21 1 2 1 

Core No .  21 rec 1Y 
1 3 1 7- 1 327' 91 91 

Core No. 22 rec 1Y 
1 327- 1 338 1 1 2 1 1 2 1 

Core No .  23 rec 1Y 
1 338-1 3491 1 1 1  1 1 1  

Core No .  24 rec 1y 
1 349- 1 3601 1 1 1  1 1 1  

Si l ty c l aystone; dark gray, fi rm, organi c ,  
wh i te ash fragments w i th brown sta in ing . 
Si l tstone; l i ght to medi um gray , hard, tuffa
ceous , fi nely micaceous . Common fossi l and 
p lant remai ns, scattered foramin ifera . 

Argi l l aceous si l tstone and si l ty c l aystone; 
medi um gray, very fi rm w i th common streaks 
and mott l i ngs of l i ght-gray fine sand, loca l l y  
concentrations o f  vo l canic gri t .  

Sandstone; whit ish gray , very f ine  grained, 
s i l ty ,  mi caceous,  scattered sma l l  she l l  frag
ments -- poor permeabi I i ty . 

S i l tstone; l igh t gray , fi rm,  i nc ludes 1 " streak 
of l i mestone wi th sh a ly l ami nae at 1 3 1 3 1 • 
Reed fragmen ts fai r l y  common , di p 2P . 

S i l tstone; l ight gray, fi rm to friab le,  fi ne ly 
mi caceous , scattered b l ac k e longate pieces of 
reed and a few she l l fragments . Sh ear zone 
at 1 322-231 • 

S i l tstone; l ight gray, very fi rm, fi ne ly  mi 
caceous, local th i n  layers of vo lcanic grits 
in yel l owish c l ay .  Whi te l imestone streak 
at 1 337' . 

Sha le; medium gray , firm,  micromicaceous, 
i rregu lar th in  layers of organic mater ia l , 
some forami n ifera, dip 8- 1 0° ,  poo r .  

Cl aystone; dark gray , hard, forami n i fera 
fairly abundant, fracture irregu l ar .  



0 
w 

Core No.  25 rec 1Y 
1 360-1 371 1 7' 7' 

Core No . 26 rec 1Y 
1 371 - 1 38 1 1 51 5 1  

Core No . 27 rec 1Y 
1 38 1 -1 391 1 2 1  2 1  

Core No . 28 rec 1Y 
1 391 - 1 401 1 1 2 1 7'  

1 1  

4 1  

Core No .  29 rec 1Y 
1 40 1 -1 4 1 1 I 3 I 3 I 

Core No .  30 rec 1Y 
1 4 1 1 -1 421 1 01 01 

Core No .  31 rec 1y 
1 421 - 1 4271 4� 1 4�1 

Core No .  32 rec 1Y 
1 427- 1438 1 4' 41 

Core No. 33 rec 1Y 
1 438-1 4491 1 01 1 0 1 

Texaco,  I nc . Cl atskani e No.  1 (cont . )  

Cl aystone; medium gray , firm, white ash 
fragments,  fi ne ly mi caceous, scattered fossi l 
fragments, forami n ifera, fish remains and py 
riti zed carbonaceous materia l . 

Cl aystone; as above descri bed . 

Cl aystone; as above descri bed . 

S i l tstone; brownish gray , hard , fi ne sandy, 
some mica, irregu l ar th in  lami nae of carbon
aceous mater ia l , smal l p ieces of sh e l l .  
Tuff; fi ne, hard , composed of pieces of 
wh i te ash , pumice and lava . 
Si l ty c l aystone; brownish gray, very firm , 
tuffaceous . Burned wi th 6" fl ame when core 
barrel was opened . Mud carri ed free oi I ,  
possi b ly  due to con tamination . Faint ace
tone cut .  

Si l tstone; medi um gray , hard , tuffaceou s, 
occasional weathered mica f lakes . 

No recovery . 

S i l tstone; dark brownish gray, hard, occa
sional coarse pi ece of vesic u l ar basa l t ,  oc 
casi onal she l l fragment .  Di p 25° . 

S i l tstone; dark grayish brown,  hard, fi ne 
tuffaceous , l oca l l y  th i n  layer of basa l tic 
sandstone . 

Si I tstone; grayi sh brown,  very fi rm , tuffa
ceous, scattered leached fossi l fragments , 
rare fish remai ns, common carboni ferous ma-

Core No . 34 rec 1Y 
1 540-1 551 1 1 01 1 0 1 

Core No . 35 rec 1Y 
1 551 - 1 562' 01 01 

Core No . 36 rec 1Y 
1 562-1 573 1  1 4 1 1 1 1  

3 1  

Core No . 37 rec 1Y 
1 573- 1 584 1 91 91 

Core No.  38 rec 1Y 
1 684-1 6961 1 41 1 4 1 

Core No . 39 rec 1Y 
1 696-1 708 1 1 21 1 2 1 

Core No.  40 . Rec 1Y 
1 708-1 7201 41 41 

Core No . 41 rec 1y 
1 820- 1 8301 41 41 

teri al , occasional forami nifera . Dip 1 0- 1 5° ,  
fai r .  

Sandstone; l igh t gray , very fi rm, fine,  fos
si l i ferous , smal l b lack carbonaceous fragments, 
some forami n i fera and scattered sh e l l  remai ns . 
Petro l eum odor (sweet) ? No cut . 

No recovery . 

Si l tstone; l ight to medi um gray , very fi ne 
sandy, fi ne ly micaceous . 
Sandstone; l i gh t gray , fi rm, very fi ne,  fe ld
spath i c ,  micromicaceous , 1 0% mafic mi nera l s ,  
occasi onal sh e l l  fragmen t .  No cu t .  

S i l tstone; l i ght to medium gray, fi ne sandy , 
hard , some fi ne mica, occasional she l l  frag
ment . 

Sha le; dark brownish gray , very fi rm, si l ty ,  
micaceous (bi oti te) ,  some fi sh remains, some 
forami nifera , common fragments of carbona
ceous mater ia l . 

Sha l e; du l l  grayish brownish black,  hard, 
subconch oida l frac ture , mi cromi caceous , 
some forami n ifera, tuffac eous layers at 1 701 -
1 703 1 and 1 705-1 706 1 . Dip 1 0-20° . 

Sha le; as above descri bed , some megafossi I 
remai ns . Dip 2 1 -26° . 

Breccia; hard, sheared, b lack, basa l t  frag
ments i n  a fi ne sha ly matrix; l i gh t gray mi 
cromi caceous tuff fragments,  some zeo l i te ,  
probably amygdaloidal materia l . 



Core N o .  42 rec 'y 
1 830-1 840 '  3 '  3 '  

Core No.  43 rec 'y  
1 879- 1 889' 2' 2 '  

Core No . 44 rec 'y 
1 977-1 989' 9' 8 '  

l '  

Core No .  45 rec 'y  
1 989-2001 ' 3 '  3 '  

Core N o .  46 rec 'y 
2001 -201 3 '  1 2' 1 2' 

Core N o .  47 rec 'y 
201 3-2025' 1 3 ' 1 3 ' 

Core N o .  48 rec 'y 
2025-2037' 8' 8 '  

Core N o .  49 rec ' y  
2037-2049' o ·  o ·  

Core No. 50 rec 'y  
2049-206 1 ' l "  l "  

Texaco,  I nc .  Cl atskanie No .  

Breccia; above described . Loca l ly  ca l c i te 
veining . 

Breccia; above descri bed , i rregu lar veins 
and amygdu l es of cal c i te and zeol i te .  

Sha l e; dark gray, very fi rm, si l ty,  argi l l a
c eous , w i th pebbl e-s ize subrounded i nc l u 
sions o f  b lack sha le ,  some i n terbedded coarse 
argi II aceous sandstone . 
Cl aystone; dark gray , fi rm, i n terna l l y  sheared , 
mi cromicaceous , some carbonaceous fragments, 
dip 25-30" . 

S i l tstone; dark gray, firm,  argi l l aceous, ca l 
careous, coarse sandy , composed of sub
rounded coarse base I t  grains . 

Conglomerati c si l tstone; dark brownish gray , 
very fi rm, w i th subrounded pebbles of basa l t ,  
some i nc l usi ons of  b lack carbonaceous materi 
a l ,  occasional fragment of a megafossi I ,  
scattered broken pi eces o f  augi te .  

Cong lomeratic sandstone; as above but sand 
stone matrix, small fragments of wh i te ash . 

Si l tstone; medium to dark gray , fi ne sandy, 
very fi rm, w i th many sma l l she l l fragments . 
Occasional fine vei n l ets of cal c i te . Dip 
1 4-28° . 

No recovery . 

Sandstone; green ish-gray , firm to friable, 
si l ty ,  c layey . No stain ing, low permeabi l i ty . 

(con t . )  

Core N o .  5 1  rec 'y 
21 24-21 36 '  7' 7' 

Core No . 52 rec 'y 
21 59-21 70' 3�' l �· 

2' 

Core No. 53 rec 'y 
2340-2352' 2' 2' 

Core No .  54 rec 'y 
2352-2354 ' H' 1 �· 

Core No . 55 rec 'y 
2450-2462' 8 '  8' 

Core No . 56 rec 'y 
2462-2474' 6 '  6 '  

Core No . 57  rec 'y 
251 0-25 14 ' 4 '  4' 

Core No .  58 rec 'y 
2622-2634' 1 2' 1 2 ' 

Sandstone; l i gh t  gray , fr iab le,  fine,  fai r ly  
uni form , fel dspath i c ,  some mafic mi nera ls,  
grai ns are subangu l ar ,  occasional muscovi te 
f lake, good permeabi l i ty .  No stain ing, no 
cut . D ip 42° , good - may be cross-beddi ng . 

Sandstone; whi tish gray , friab le to very fi rm, 
argi l l aceous , micaceous, fe ldspath ic ,  l i gni t
i c ,  occasional fossi l fragments,  scattered 
mafic mi nera ls,  good permeabi l i ty .  No cut, 
core burned w i th a 6 "  b lue flame . 
Sandstone; whi tish gray, fi rm to friabl e ,  some 
very fi rm, s l ight fetid or marsh -gas odor . 
Th in  layers of c l aystone, benton i t ic ,  con
tai ning fish sca les and fossi l fragments . Dip 
35-37° , good . 

Sandstone; whi tish gray, fr iab le ,  fine ,  si l ty,  
feldspath i c ,  fai r l y  abundant mafic mi nera ls,  
some micromi caceous , fai r  permeabi l i ty .  No 
odor, no cut, no stai n . 

Li mestone; dark gray ,  hard, si lty to fi ne 
sandy . 

S i l tstone; brownish -b l ack ,  hard, tuffaceous, 
some fi ne mica .  

Si I ts tone; above descr ibed . 

Si l tstone; dark grayish brown,  tuffaceous 
frac tured, fractures d ip  45-53° , some ca l 
c i te veining . 

Sandstone; whi tish gray, fi rm, fi ne si l ty ,  
feldspath i c ,  scattered sma l l  f lakes o f  weath
ered mica, some th i n ,  i rregu lar layers of 



0 
(Jo 

Core No . 59 rec 'y 
2634-2645' 81' 8�' 

Core No. 60 rec 'y 
2645-2656 ' 1 0' 1 0 '  

Core No. 6 1  rec 'y  
2656-2667' 1 01' 1' 

1 0  

Core No . 62 rec 'y 
2690-2698 ' 8' 8 '  

Core No . 6 3  rec ' y  
2698-271 0 '  1 2' 1 2 ' 

Core N o . 64 rec 'y 
2805-281 7' 4' 4 '  

Texaco, I nc . Clatskanie No.  

carbonaceous material , top 1 �· ca lcareous . 
No cut, no odor, few gas bubb les in mud 
sheath . Dips 35-45° , fai r .  

Sandstone; l i ght to medium gray, very firm , 
h ighly mi caceous , mafic mi nera ls  fai r ly 
abundant, some th i n ,  wavy bands of b lack 
sha l e .  No stai n or cu t .  Di p 32-35° , good . 

Sandstone; as descri bed above . 

Sandstone; as descri bed above . 
Li gnit ic c l aystone; dark brown , fi rm, w i th 
numerous black l igni te seams and abundant 
carbonized p l ant  remai ns, micromicaceous, 
si I ty . Di p 3 1 -390 , good . Streak of wh i te 
ash and pumice at 2665' . 

Sandstone; whi tish , fi rm, fi ne , si l ty ,  fe l d
spa th i c ,  considerab le  biotite, scattered 
grains of mafic mi nera ls,  cal careous, good 
permeabi l i ty .  Dip 20-40° ,  fai r .  No stain
i ng ,  no cut . One 80° ca lc i te-fi l l ed frac
ture at 2695' . 

Sandstone; l igh t gray, medi um to coarse , 
si I ty, hard, ca lcareous, tuffac eous,  com
posed of subangu lar to subround basal t  and 
chert, local l y  l igni tic . Dip 26-48° , fai r .  

Sandstone and si l tstone; in terbedded, l ight 
gray, fine to very fi ne, very fi rm,  micace
ous sandstone and l i gh t  gray fine sandy si I t
stone . Occasi onal irregu lor streaks of brow n 
l ign i ti c  materi a l . Brown c l aystone l ayer in 
midd l e  of core . Dip 25° , good . No odor, 
no stai n .  

(cont . )  

Core No.  65 rec 'y 
28 1 7-2827' 1 0' 1 0' 

Core No . 66 rec 'y 
2827-2839' 51' 5�' 

Core No. 67 rec 'y 
2954-2966 ' 6' 6 '  

Core No .  68 rec 'y  
2966-2978 ' 4 '  4 '  

Core No. 69 rec 'y 
2995-2999' 31' 3�' 

Core No .  70 rec 'y 
31 32-3 143 '  9' 9' 

Core No.  71  rec 'y 
31 43-3 1 50' 61' 6�' 

Core No.  72 rec 'y  
3334-3345' 9' 9' 

Core No. 73 rec 'y  
3395-340 1 '  61' 1 '  

S i l tstone; medium gray, hard, tuffaceous, 
scattered sma l l  p ieces of wh i te ash , some 
micromica w i th l enses of brown c l aystone ,  
loca l l y  ca lcareous . D i p  20° , fai r .  

Si l tstone; as descri bed above . 

Sandstone; whi tish , fi rm, si l ty,  fe ldspathic , 
occas iona l weathered mica f lake, in terstices 
partia l ly  cemented w i th l i me, some i nc l usions 
of b lack sha l e .  Core shows numerous frac 
tures, di p 36 -44° , poor . 

Tuff; medium gray , hard , si l iceous . 

Sandstone, si l tstone, and c l aystone; l ight to 
medium gray , thi nly bedded, l i gn i ti c ,  frac 
tured, local l y  s l ump mater ia l  or reworked . 
Dip 24-33° , fai r .  

Basa l t; b lack ,  hard, microcrysta l l i ne ,  few 
subhedral b lack pyroxene crysta l s ,  some ol i 
vine, some sma l l pyr i te c l usters , frac tured, 
fracture p lanes dip 50°� . 

Basa l t; as described above , bad ly fractured, 
ca lc i te vein i ng common . 

Si l tstone and si l ty sha l e; dark gray - black, 
hard , carbonaceous, tuffaceous ,  scattered 
fragments of megafossi Is, sponge spicu les and 
forami nifera . A few ca lc i te ve i ns . 

Si l ty c laystone; dark brown - dark gray, hard, 
thin -bedded , carbonaceous, mi caceous, 
scattered fossi I fragments and fish remai ns, 



0 
o-

5�' 

Core No. 74 rec 'y 
3804-381 6 '  1 1 '  1 1 '  

Core No . 75 rec 'y 
4336-4348 ' 8 '  8 '  

Core No .  76 rec 'y  
4540-4550' 9�' 9�' 

Core No. 77 rec 'y 
4760-4772' 4' 4' 

Core No.  78 rec 'y  
4772-4784' 1 2' 2' 

1 0' 

Core No .  79 rec 'y 
4858-4870' 1 2�' 1 '  

1 '  

2 '  

1 '  
2 '  
6' 

Core No . 80 rec 'y 
4870-4882' 1 2' 1 2 ' 

Texaco, I nc .  Cl atskanie N o .  

some forami n ifera . D ip  1 8-22" , good . 
Brecci a; medium to dar k greenish gray , ba
sal tic mixed with pumice,  common pheno
crysts of a l tered pyroxene and o l iv i ne ,  hard, 
some ca lc i te vein ing . 

Basa l t; b lack ,  hard, aphani ti c ,  some pheno
crysts of aug i te and fe l dspar, some pyrite . I n
tercal ated l ayers o f  tuff, fractured . 

Basa l t; as descri bed above , but less frac tur ing,  
some calc i te vei nl ets and zeol i te .  

Basa lt; b lack, hard , aphani tic - microcrys
tal l i ne . 

Brecc ia; green-black,  sheared , serpenti ni zed 
basalt, si l ty matrix ,  some l ight gray tuff frag
ments or i nc l usions . 

Tuff, l i gh t gray, si l ty ,  hard , scattered frag
ments of basa l t .  
No recovery . 

Breccia; dark green ish gray, sheared, basal ti c .  
S i l tstone; medi um gray, fi rm, tuffaceous, 
very th i n l y  bedded , micromi caceous , frag
ments of pyroxene crysta l s .  
Breccia; dark greenish gray , basa l t  and tuff 
fragments . Dip 6-1 4° ,  fai r .  
Si I !stone; tuffaceous . 
Breccia; basal t  and tuff fragmen ts . 
Si I !stone; tuffaceous . 

Si l tstone; medium gray , very fi rm, tuffaceous, 
very th i n l y  bedded , parti ngs show near ly  
hor izontal d i p .  

(cont . )  

Core No.  8 1  rec 'y 
4882-4887' 5' 4�' 

�· 

Core No .  82 rec 'y  
4887-489 1 '  1 2' 1 2 ' 

Core No . 83 rec 'y 
51 1 4-51 26 ' 6' 6 '  

Core No .  84 rec 'y  
5 1 26-5 1 38 '  8' 8 '  

Core N o .  85 rec 'y 
51 38-5 144'  7' 1 � ·  

5�' 

Core No . 86 rec 'y 
5 1 44-5 1 56 '  9' 9' 

Core No.  87 rec 'y 
5275-5287' 1 0' 1 0' 

Si l tstone; above descri bed . 
Tuff; hard, si l ty ,  basa l t ic ,  common fragments 
of pyroxene,  some ca l c i te and zeo l i te . 

Tuff brecc ia; green and gray mott l ed, si l ty 
wi th angu I or fragments of green and gray 
vol canics, some ca l c i te and zeo l i te vei n ing , 
some pyr i te .  

Sandstone; medium gray , very fi rm, fine si l ty,  
feldspath i c ,  some b lack  mi nera l grai ns, some 
biotite, a l i ttl e muscovi te, vertica l l y  fau l ted, 
offsett i ng grayish -b lack carbonaceous si l tstone . 
Ligh t ye l l ow cut after several hours i n  ether . 
Bubble rose to surface of core for several mi n
utes after the core was removed from the 
barre l . 

Sandstone; as descri bed above . Di p var ies 
between 45° and 700 . Weak ether cut after 
severo I hours . 

Sandstone; as descri bed above, bu t partia l l y  
cemented w i th l i me .  
Si l tstone; w i th sandstone streaks, sheared , 
shear surfaces coated dark brownish gray , 
very m icaceous , fa int ye l lowish cut i n  ether 
after several hours . Dip 55° , fair . 

Sha l e; b lack,  hard, calcareous, si l ty wi th 
streaks of sandstone .  Sha le gives a fain t  ye l 
low cut i n  ether . 

Basa l t; greenish black, sheared , sh i ny s l ick
ensided shear surfaces , abundant pyroxene 
crysta l s ,  some cal c i te vei n i ng .  



Core No . 88 rec 'y 
5287-5299' 8 '  8 '  

Core No. 89 rec 'y 
544 1 -5454 ' 7' 3 '  

2�' 

1 �· 

Core No .  90 rec 'y  
5454-546 1 '  4�' 4�' 

Core N o .  91 rec 'y  
5551 -5563' 6 '  6 '  

Core N o .  92 rec 'y 
5563-5564' 0' 0 '  

Core No.  93 rec 'y 
5564-5576 ' 3' 3"  

Texaco, I nc .  C l atskanie No .  1 (cont . )  

Basa l t; as descri bed above . 

Sandstone; l i ght gray , fr iab l e  to fi rm, tuffa
ceous, s l i ght ly  calcareous . No cut .  I nc l udes 
2" c l aystone layer at base . D ip  36° . 
S i l tstone and c l aystone; fi ne sandy, mi cace
ous , firm to hard, siltstone and dark brown 
hard c l aystone, fractured, common ca lc i te 
vei ning . Dip 46-5� , good . 
Sandstone; as above, but cemented w i th l ime, 
occasional ca lc i te vei n l ets .  

Sandstone; as descri bed above , contains many 
pi eces of th ick-shel led pelecypods . No cut 
or stai n .  

Si l tstone; dark chocol ate brown ,  hard,  mica
ceous , clayey , fractured and po l i shed , s l ick
ensided . A 2" layer of sandstone near base, 
cal careous, fine to medium grained , w i th su b
angu lar si l tstone pebb l es .  Dip 32-46° , fai r .  

N o  recovery . 

Sandstone; grass-green to l i ght  gray, medi um 
to coarse grained, fel dspath i c ,  tuffaceous .  
Dip 28° ,  good . 

2'9" 

Core No . 94 rec 'y  
5576-5582 '  4 '  4 '  

Core No .  95 rec 'y  
5584-5592' 4 '  4 '  

Core No  . 96 rec 'y  
5592-5604 ' 5' 2' 

3 '  

Core No . 97 rec 'y 
5604-56 1 5 ' 5' 2"  

1 0" 
1 '  

3 '  

Core No . 98 rec 'y 
56 1 5-5626 ' 3 '  3 '  

S i l tstone; c l ayey, chocolate brown ,  hard, 
micaceous,  a 6 "  l ayer of pebbly sandstone i n  
center o f  core . Pebbles of dark-gray benton
i tic sha l e .  D ip  28-36° , fai r .  Fractured , 
some cal c i te vein ing . 

Si l tstone; chocolate brown,  hard, c layey , 
mi caceous,  bad ly  broken , s l i ckensided . 

Si l tstone; s imi l ar to above . 

No recovery . 
Si l tstone; simi lor  to that at 5576-5582' . 

Sandstone; (cavings? ) medium gray, hard, 
argi l l aceous , fe l dspath i c ,  tuffaceous . 
Si I tstone; chocolate brown . 
claystone; medi um gray, very f i rm,  fractured 
benton i ti c . Di p 45-50° , poor . 
S i l tstone; dark brown ,  hard , fractured and 
sheared, micaceous, scattered fish remai ns 
and smal l pel ecypods . D ip  30-40° , poor . 

Sha le; b lack,  hard , fractured and sheared, 
sl ic kensided . Fracture p l ane 75° , beddi ng 
300 , poor,  cal c i te coating on some fractures . 



0 
00 

Core No . 1 rec 'y 
98 1 - 986 ' 2' 2' 

TEXAC O ,  I NC .  
Cooper Mou ntain No . 1 

Section 25, T .  1 S . , R .  2 W . ,  Wash i ngton Cou nty ,  Oregon 

Composi te Core and Cutti ngs Descr iptions 
(Texaco core descri ptions were used except where in terpretations 
di ffered . )  

Basa l t; hard, dark gray to b lac k ,  high ly ve
sicu lor , occasional phenocrysts . 

Dri l led i nterval 986-1 072' - Probable base Co lumbia Lava at 1 037 (d) 
Miocene? sandstone 1 037-1 078(d) . (Hard 
1 037- 1 051 ' ;  soft 1 051 -1 078 ' . )  

Core No . 5 rec ' y  
1 1 06-1 1 1 8 '  1 3' 1 3 ' 

Core N o . 2 rec 'y  
1 072-1 082' 31' 3�' 

Core No . 3 rec 'y 
1 082-1 094 ' 3"  2" 

1 "  

Core No . 4 rec 'y  
1 094-1 1 06 1 3 ' 1 3 ' 

Possi b l e  top Keasey? at 1 078' . 
C l aystone; fi rm, ye l l owish , tan with common 
mottli ngs of dark gray bentonit ic c l aystone i n  
upper part and ocherous and reddish mottl i ngs 
throughou t .  Scattered sand gra ins of basa l t ,  
var icolored volcanics and quartz . Massive to 
poor ly bedded w i th 18° to 27° dips ave . 22° . 
Common i rregu l ar h igh-ang l e  s l i c kensided 
fractures in upper 1 ' .  No forami nifera or fos
si I fragments noted . Looks barren . Top 6' of 
interva l was soft . No fl ash . 

Cl aystone; same as above, ye l l owish tan , 
ashy . One wood fragment noted . 
Cl aystone; stee l gray , bentoni tic , tough , loc . 
fine sandy (ashy? ) .  Apparent ly barren . No 
flash . 

Cl aystone; medium gray, l oca l ly laminated 
w i th l igh t gray ashy streaks and interbeds . 
Hard, massive to wel l bedded . Good 0-5° 
d ips .  Occasional brown streaks . Common 
mol l usk fragments ,  rare forami n i fera, rare 

Core N o . 6 rec 'y  
1 1 1 8- 1 1 29' 8 '  

6 '  

2 '  

Core No . 7 rec ' y  
1 1 33-1 1 45'  5 '  5 '  

g lauconi te . Occasional ornate golden-brown 
fish scales . No fl ash from barre l .  No cut 
with CC I 4 (Keasey? ) .  

C laystone; as l ast above , general ly  wel l 
bedded , varying from l ight to dark gray wi th 
occasional greenish and brownish casts . Lo
cal ly  gri tty w i th vo lcanic roc k fragments . 
Scattered foramin i fera , common mol l usks and 
frag ments , scattered fish remai ns . Loca l l y  
si l ty to fi ne sandy w i th c l ayey matrix . No 
f lash from barre l . Good 2-7° dips . 

(2' recovered i n  outer barrel )  
Cl aystone; as above, loca l ly gri tty and with 
scattered coarse muscovi te f lakes . 
(rec . i n  outer barre l ) . As above, but inc l ud
ing 1 '  of grit, principa l l y  basa l t  grai ns and 
gri ts and whi te ash fragments in a ca lcareous 
matrix . Hard and tigh t .  No cut w i th CC 1 4 . 
No fl ash from barre I . 

Conglomerate; dark gray w i th greenish cast . 
Pebbles to 1 1" of basa l t  (75%), green vo lcan
ics (20%) , red volcanics (5%) .  Pebbl es water 
worn flat to rounded . Matrix dark green to 
dark gray , sandy si l tstone w i th occasi ona l 
quartz grains . Cong lomerate is general ly  tight 
but loca l l y  friable and mud impregnated . No 
flash from barre l . No CC I 4 cut in permeable 
streaks . 



Core No.  8 rec 1y 
1 1 45- 1 1 51 I 4 U 4 U 

1 1 5 1 - 1 36 1 1 

Core No . 9 rec 1 y  
1 36 1 - 1 38 1 I 2 1  I 2 j I 

1 2 1 

3 1  

2 "  

34" 

Core No. 1 0 rec 1y 
1 430- 1 4501 1 8 1 1 2 1 

Texaco, I nc .  Cooper Mou ntai n No . 1 {cont . )  

Conglomerate; {as above) i nc l uding 1 "  h ard 
dove-gray dense l i mestone .  {A l l  cored rou gh) . 
No fl ash from barre l . 

Dri l led i n terval . 
Base of conglomerate - 1 278 1 {d) 

Cl aystone; medi um gray w i th greenish cast, 
calcareous ,  s l ight ly si l ty ,  microm icaceous , 
massive, conchoidal frac ture , firm to hard . 
Apparent ly barren . Becomes sandy to gri tty 
in lower 1 "  and rests wi th sharp bu t apparent
ly conformab le  contac t on :  
Si l tstone; choco late brown,  c l ayey, sandy to 
gri tty . Common mol l usk fragments ,  occasi on
a l  forami n ifera, common coarse mica f lakes . 
Common carbonaceous bi ts .  Local ly wel l 
bedded and th i n  bedded . Dips 4-7° . Rests 
w i th sharp but apparent ly  conformab l e  contact 
on: 
Sandstone; brownish gray , very si l ty and high
ly micaceous,  hard,  tigh t ,  occasi ona l red 
and green grains, common tan tuff pe l lets ,  
massive w i th poor beddi ng i ndi cati n g  3-5° 
dips . No odor , no sta i n ,  no CC I 4 cut .  Lo
cal ly  fr iable on edges . Rests w i th sharp bu t 
apparently conformabl e contac t on: 
Sandstone; l i ght  gray , as last above, but ca l
careous ,  ti ght, hard, grades to : 
Cl aystone; medium greenish gray , hard lo
cal ly  bedded , rare sand grains ,  compact ,  
poorly deve loped cone hoi dal fracture, i ndi 
cated 3-5° di ps .  Occasiona l  sand -fi l l ed bor
ings near top . Apparent! y barren .  No f l ash 
from barre l . Few fragments of pe lecypods . 
Scattered lenti cu I  ar carbonaceous fragments . 

Si l tstone; dark brown,  fi rm,  c l ayey, fi ne 
sandy, carbonaceous, micromi caceous , wel l 
bedded , some th in ly  i n terbedded medium gray, 
firm to fri ab le ,  very fi ne si l ty ,  fel dspath ic  
sandstone , some mica {bi otite predominates 

6 1  

Core No . 1 1  rec 1 y  
1 594-1 6 1 41 201 201 

Core No. 1 2  rec 1 y  
1 980-20001 201 201 

2000-21 921 

Core No . 13 rec 1y 

over muscov i te),  a few fragments of she l l s ,  
some l enticu l ar pieces of  carbonaceous mate
ria l . Grades to sand be low . 
Sand; medium to l i ght gray, loose , fi ne to 
medium grai ned c l ean and wel l sorted, mica
ceous , tuffaceous; composed of su bangu lar 
grains of feldspar,  quartz , and var ico lored 
vo l can ic fragments , some scattered she l l frag
ments . No CC I 4 cu t ,  no stai n ,  no odor . 

Sand; grayish brow n ,  loose, si l ty ,  fe l dspath ic ;  
composed of  subangu l ar fe ldspar and angu lar 
quartz , smal l amou nt  of mafic mi nera l s ,  oc
cas iona l mica fl akes, scattered sh e l l  remai ns . 
No cut ,  no stai n ,  no odor . 

Si I tstone; sandy , approaches si I ty sandstone , 
green when fresh , a rather dark gray, grades 
loca l l y  to fi ne si l ty sandstone, common wh i te 
ash fragments , common varicolored grai ns 
{b l ack ,  green and red pri nc ipa l ly ) ,  quartzose, 
massi ve , hard, fai r l y  common mol l usks and 
mo l l usk  fragments i nc l ud ing large pel ecypod 
(Venericardi um- l i ke) , foramin ifera {? ) .  One 
1 "  bed of ash fragments at 1 9831 w i th indi 
cated 20° di p .  Local cone . of pyr i te . Looks 
tigh t,  no odor , no sta i n ,  no cu t .  

Dri l led . 

21 92-22041 51 (3 1 recovered in dri l l  col l ars) 

Core No.  14 rec 1y 
2204-22091 5 1  5 1  

S i l tstone; medium grayish brown, f irm to hard, 
c l ayey , micaceous ,  scattered red and green 
grains, massive to l oc a l ly poor l y  bedded , 
genera l ly as l ast descr i bed but fine grai ned ,  
occasional S igmoi l i na-l i ke foram in i fera, scat
tered mo l l usks i ncludi ng sma l l  dark-brown 
gastropod , poor i ndic ated 4-1 2° d ips .  No 
flash from barre l . 

Si l tstone; as l ast  descr ibed . 



0 

Core N o .  1 5  rec 'y 
2435-2447' 1 2' 1 2' 

Core No .  1 6  rec 'y 
2447-2457' 1 2' 1 2 ' 

Core N o .  1 7  rec 'y 
2457-2467' 1 0' 1 0 ' 

Core N o .  1 8  rec 'y  
2467-2477' 1 0 '  1 0 '  

Core No .  19 rec 'y 
2477-2488 ' 1 1 '  1 1 '  

Core No .  20 rec 'y  
2488-2498 ' 1 0' 1 0 ' 

Core No .  21 rec 'y 
2498-2508 ' 1 0' 1 0 '  

2508-2744' 

Core No .  22 rec 'y 
2744-2754' 9' 1 '  

6 '  

Texaco, I nc .  Cooper Mountai n N o .  1 (cont . )  

S i l tstone; medi um greenish gray to grayish 
brown when fresh , weathering medium gray, 
very fi ne sandy , somewhat mi caceous , fi rm to 
hard , massive loca l ly poor ly  bedded w i th i n 
dicated 5-1 0° dips, common varico lored grains, 
i nc ludi ng black, red and green - a l l  very fi ne,  
abundant fin e  quartz grai ns . Occasional mo l 
lus k  fragments, foramin ifera (? ) .  No odor , 
no stai n .  Core looks tigh t .  

S i l tstone; as  last descr ibed . No flash from 
barre l . 

Si l tstone; as descri bed above . No fl ash . 

S i l tstone; as descr i bed above . No fl ash . 

S i l tstone; as descr ibed above . No f lash . 

S i l tstone; as descri bed above . No flash . 

Si l tstone; as described above . No flash . 

Dri l l ed . 

S i l tstone; as above but sandier . S ti l l  looks 
tight .  Grades to: 
Fossi l reef conglomerate; l i ght green-gray, 
gri tty to pebb ly ,  si l ty to local l y  c l ayey , 
dirty and poor ly sorted , hard , l ow permea
bi l i ty and porosi ty to tight, contains abun
dant th ick-shel l ed pe l ecypods . Grits and 
pebb les pri nc i pa l l y  basal tic , somewhat cal 
careous . No odor, no stai n .  I nterva l i n 
c ludes some fai r l y  wel l sorted sand (probably 
permeable)  and one grass-green si I tstone streak 
near center . 1 0° dip at top .  Rests w i th sharp 
and apparentl y  disconformab le  contact on: 

2' 

Core No . 23 rec 'y 
2754-2764 ' 1 1 '  2' 

9' 

Core No .  24 rec 'y 
2764-2775 ' 9' 3' 

1 '  

5' 

1 '  

Core No .  25 rec 'y 
2775-2784' 9' 3' 

1 '  

5 '  

1 '  

Core No .  26 rec 'y 
2784-2796 ' 1 2' 1 '  

L igniti c  si l tstone; interbedded and th i nbedded 
medium brownish gray , si l tstone and h igh ly 
l ignit ic brown si l tstone w i th some green-gray 
ben ton i tic si l ty c l aystone . Occasional oi ly  
spots . Foramin i fera (? ) .  

Sha ly  coa l ;  b lack, bri ttl e ,  fi rm .  
Conglomeratic c l aystone; medi um greenish 
gray , s i l ty tuffaceous wi th subrounded to an
gular pebb les of parti a l l y  ch lori ti zed basal t, 
dark gray c l aystone and white ash , bedding 
indisti nct .  

Conglomeratic c laystone; above desc ri bed, 
poor dips 5- 1 00 ,  forami n ifera? 
Lignit ic s i l tstone; dark greenish brown ,  com
mon woody fragments , loca l l y  abundant wh i te 
ash fragments , si l tstone is th i n l y  bedded , fo
l i ate to crumbl y .  
C l aystone; medium to l i gh t  green i sh gray , 
bentoniti c ,  soft, i n terna l ly  sheared . 
Lign i tic si l tstone; as above descri bed . 

Conglomeratic c laystone; as above bu t be
coming si lty to sandy, hard, green i sh -gray, 
grades to: 
Lignit ic si l tstone; dark brown,  common woody 
fragments ,  loca l ly  abundant white ash frag
ments,  thi n  bedded and flaky to crumbly . 
Apparent ly grades to: 
C laystone; medium l ight gray wi th greenish 
cast, benton i ti c ,  p l astic , i n ternal ly sheared 
and loca l l y  pol i shed . Ashy and probably rep
resents an al tered ash . Grades to : 
Ligni tic si l tstone; as above descri bed . No 
flash from barrel . Occasional bubbles through 
mud sheath . No odor . 

Li gnit ic s i l tstone; as l ast above . Rests w i th 
sharp contac t (dip 8° ) on : 
Cl aystone; gray green,  si l ty to sandy , fi rm, 



1 '  

5 '  

Core N o .  27 rec 'y 
2796-2808 ' 1 2' 1 2 ' 

Core No .  28 rec 'y  
2808-2820' 1 2' 1 2' 

Core N o .  29 rec 'y 
2820-2832' 1 2' 7' 

3 '  

2' 

Texaco, I nc .  Cooper Mountai n No .  1 (cont . )  

poor ly bedded, common carbonaceous mate
r ia l  and whi te ash . Becomes gri tty near base 
and grades to: 
Gri t ,  l ight greeni sh gray , l i ght gray to green 
ash and vo lcanic rock gri ts in a si l ty sandy 
matrix . Massive, hard , looks t igh t .  One 
l arge carboni zed wood fragment at top . Rests 
w i th sharp bu t apparently conformab le  con
tact (di p  5° ) on: 
Ligni tic si l tstone; si l tier and l ess l i gnit ic 
than those above, grades to : 
Sandstone; green, weath ers medium gray, 
hard, low permeabi l i ty,  pri nc i pa l l y  a l tered 
vo lcan ic  (ash and f lows) debris in a s i l ty ca l
careous matrix, medi um to coarse and gri tty , 
loca l l y  pebb ly ,  i 1 1 -sorted , dirty , poor ly  bed 
ded i n  2' to 3' beds of vary ing gra in  size . 
Common bubb les on mud sheath , no fl ash from 
barrel , no odor , no cut,  no stai n .  

Sandstone; as l ast descr ibed , l oca l ly we l l 
sorted, medium grained . Loca l l y somewhat 
permeabl e .  Contai n pecu l iar green soapy 
but hard pelecypod-shaped fragments be low 
2802' . May be rep laced mo l l usk shel l s .  No 
flash , no odor, common bubbl es . 

Sandstone; medium grayi sh tan,  firm to fri 
abl e ,  fine,  fel dspath ic ;  composed of  su b
angu l ar grains of fe ldspar , quartz and mafi c 
mi nera l s ,  abundant she l l  fragments (pe l ecypod 
Thyasi ra? ) .  No stai n ,  no cut,  no odor . 

Sandstone; as above descri bed . 
Li gnit ic coal and l i gni tic si l tstone; b lack 
and medium brown,  bri ttl e to fi rm, ca lcareous , 
some s l ight ly tuffaceous si I ts tone w i th smal l 
carbonaceous i nc I us ions . 
Cong lomeratic c laystone; green i sh gray , fi rm 
to bri ttle ,  w i th coarse pi eces of al tered ba
sal t and other vo lcanic rocks . 

Core N o .  30 rec 'y 
2832-2845' 1 3 ' 1 3 ' 

Core No .  31 rec 'y 
3 1 39-3 1 50'  1 1 '  1 1 '  

Core No . 32 rec 'y 
31 50-31 58 '  8 '  8 '  

Core No . 33 rec 'y 
31 58-31 70' 8' 8 '  

7' 7' 

Core No . 34 rec 'y 
3 1 70-31 80' 5' 4 '  

1 '  

Core No . 35 rec 'y 
331 0-3321 ' 1 1 '  1 1 '  

Core No .  36 rec 'y 
3321 -3333 ' 6" 6" 

Cong lomeratic c l aystone; as above but i n ter
va l  i ncludes some ligni tic streaks and p ebbly 
zones . 

Congomeratic c l aystone; green , gray , reddish 
brown,  some brown cong lomerate parti c l es 
1/1 6" up to several inches . Same texture 
as matrix often same color, or contrasting in 
shade of color .  Noncalcareous .  Poor appar
ent dips 1 00  on parti ngs . 

Same as above, but brow ner . 

Ground-up core top 4' apparent same as 
above . Contact no shown . 
Amygdaloidal  basa l t  (top contac t not shown) . 
1 '  h i gh l y  amygdaloida l  w i th amygdul es fi l l ed 
secondar i l y  w i th c rysta l l i ne cal ci te (whi te) . 
2-3 ' 1/1 6" ca lc i te vei ns (vert) . 
Then scattered on down through the basa l t .  
O n l y  a few amygdu l es are fi l l ed , the rest o f  
the vesic l es (up to �") are l i ned w i th b lack, 
du l l  opaque mater ia l . Matr ix,  black fi nely 
crysta l l i ne, some crysta l s  up to 1/8 " . 

Same as above; only few vesi c I es fi I I  ed . 
F low struc ture gradua l ly  appeari ng ,  rangi ng 
from 30-500 . Basa l t  becomi ng very dense 
at bottom, a l so some black augi te(? ) crysta l s .  
S l ight movement on  some of the fractures . 

Cl aystone; browni sh b lack,  hard, fractured, 
some i ron sta in ing on fracture surfaces . 

Same as above . Free tures make core re
covery poor . 



N 

Core No .  37 rec 1Y 
3500-351 21 1 2 1 3 1  

91 

Core No . 38 rec 1Y 
351 2-35241 1 21 1 2 1 

Core N o .  39 rec 1Y 
3524-35341 91 9 1  

Core No .  40 rec 1Y 
3625-3637' 

Core No. 41 rec 1y 
3637-36491 

Core No .  42 rec 1Y 
3657-3668 1 

Core No.  43 rec 1Y 
3668-36801  

Texaco, Inc .  Cooper Mou ntai n No . l (cont . )  

C laystone; si I ty , dark green when fresh; 
weathers to greenish gray; grades local ly  to 
c l ayey si l tstone . Massive . One 6" gr it  1 1  
from top ,  hard calcareous,  basa l t  gri ts to 
whi te ash fragments . 
Cl aystone; hard , mi caceous, somewhat ashy, 
foraminifera(? ) .  High-ang le  s l i ckensi de (hori 
zon ta l )  near top . I ndefi n i te bedd ing . I n 
dicated l 0-1 4° di ps .  Rests w i th sharp but 
conformab le  contact on sand be low . 
Sand; medium gra ined, green to l ight green
i sh gray , firm ,  easi ly fr iab le to loose c l ean 
and wel l sorted , massive , fe ldspar and quartz 
wi th common b lack and green grains, common 
to abundant muscovite . Has good permeabi l i ty . 
No odor, stai n ,  cu t .  

Sandstone; grayish tan,  firm to friab le,  fi ne, 
si l ty ,  micaceous (medi um-size muscovite, 
fi ne-si ze bioti te); composed mai n l y  of fe ld
spar and quartz ,  some mafic mi neral s .  No 
odor, no cut ,  no stai n .  

Sand; as i n  No . 37 above . No odor , no 
stai n .  

Vo lcanic brecc ia; red ,  b lack and green , a l 
tered and sheared . Fragments o f  basa I t  w i th 
amygdu les of pal agon i te and nontroni te(? ) . 

Vo lcanic brecc ia; as above, some veining . 

Vo lcanic breccia; as above . 

Tuff brecc ia; green, al tered, fine to coarse 
grained . 

Core N o .  44 rec 1y 
3790-37941 51 5 1  

Core No . 45 rec 1Y 
4247-4258 1 71 71 

Core No . 46 rec 1Y 
4258-42681  1 1 1  71 

41 

Core No . 47 rec 1y 
4268-4278 1 1 2 1 21 

l 01 

Core No . 48 rec 1Y 
4278-42901 1 21 1 2 1 

Core No . 49 rec 1Y 
4404-441 1 I ] 1  l I 

Tuff breccia; greenish gray weathers grayish 
brown to b lack ,  angu lar subrounded, basal t .  
Tuffaceous si l tstone and c laystone, grains to 
pebb les in  an ashy c layey , si l tstone matr ix .  
Contai ns common euhedra l c rysta ls  of aug i te 
and o l i vine . Loca l ly cut w i th i rregu l ar sec 
ondary ca l c i te vei n l ets hard , dense, massive . 

Cong lomeratic si l tstone; medium-brownish 
gray , contai ning rounded pebb les of b lack,  
par tia l ly  al tered basa l t ,  andesite, c l aystone ,  
si l tstone, and varicolored vo lcanic fragments . 
No odor, no cut ,  no stai n .  

S i l tstone; greeni sh , hard , fine sandy to coarse 
sandy , some mica, sl ight ly tuffaceous . Zone 
of pebbles near bottom . 
Tuff; brownish b lack, hard , argi l l aceous 
w i th fe ldspar , quartz, and ferromagnesi an 
mi nera l s .  

S i l tstone; greenish , hard,  above descri bed . 
Si l tstone; medi um gray, hard, some mi cro
mica, some pyri te and carbonaceous materia l , 
i ndisti nct bedding, dip 1 5° �  . 

Si l tstone; as above , but becomi ng gradua l ly 
more argi l l aceous downward and tan gray in  
co lor . Common smal l pel ecypods, gastropods, 
c rab, and fish remai ns . Scattered Cyc l ammi na . 
Occasional l arge bronze, h i gh ly ornamented 
fish sca les . No odor,  no stai n .  

Si l tstone; tan gray , hard c l ayey, nonfr iab le,  
mi caceous,  rare black and red grains massi ve 
to loca l l y  bedded w i th sandy streaks, indi 
cated 1 4° di p .  This materia l  essenti a l ly as 
above but more argi I I  aceous . Arenaceous 
forami nifera . No odor . 



w 

Core N o .  50 rec 'y 
441 1 -441 4 '  3' 3 '  

Core No .  51  rec 'y  
4490-4501 '  l l '  l '  

l 0'. 

Core No .  52 rec 'y 
4501 -451 1 '  l 0' l 0'  

Core No . 53 rec 'y  
4720-4732' 1 2' 1 2 ' 

Core No . 54 rec 'y 
4732-4744 ' 1 2' 1 2 ' 

Core No . 55 rec 'y  
4906-491 8 ' 6' 6 '  

Core No.  56 rec 'y  
491 8-4930' 1 5 ' 1 5 ' 

Core No .  57 rec 'y 
4930-4938 ' 7' 5' 

2' 

Texaco , Inc . Cooper Mounta in  No . l (cont . ) 

Sha le; dark gray to grayish b lack,  hard , 
bri t t le,  scattered mic ro mica . Fair ly di sti nct 
beddi ng, dip 1 0-1 4° . 

Dri l l ed i n terval 44 1 4-4490' . 

Cavings . 
S i l tstone; torr-gray , firm to hard, local ly 
crumbly, more micaceous than last core, 
s l ight ly sandy , qu i te c l ayey , common th in
she l led sma l l  mo l l usks, arenaceous forami ni f
era, calcareous forami ni fera? Poor ly  bedded 
wi th 1 0- 14° dips . No odor . 

Sha l e; medium gray to grayish b lack, very 
firm, si l ty ,  some mi cromi ca, a few c l usters 
of smal l pyri te crystal s .  

Sha l e; medium gray , very fi rm, argi l l aceous , 
micromi caceous, si l ty to fine sandy , con tai n
i ng arenaceous and cal careous forami n i fera , 
common sma l l th i n-shel l ed pel ecypods and 
gastropods , poor beddi ng,  dip 1 0- 1 4° . 

She I e; as above, but dark gray . 

Sha le; grayish b lack,  hard , micromicaceous ,  
arg i l l aceous, poor ly  bedded , d ip  l 0°�, frac 
ture p lane 45° . Sha le contains scattered 
fragments of mol lusks,  common di atoms, oc
casional f ish remai ns and forami ni fera . 

Sha l e; as above descr i bed . 

Sha le; as above descr ibed . 
crc;yStone; brownish-gray , si l ty ,  mi cromi
caceous, hard, some fracturing ,  scattered 

Core No . 58 rec 'y 
4938-4948 ' l 0' l 0' 

Core No . 59 rec 'y 
5087-5099 ' 2' 2 '  

Core No . 60 rec 'y 
5099-5 1 1 1 '  1 2' l '  

Core No . 61 rec 'y 
51 1 1 -5 1 23 '  1 0 ' 

8 '  

2 '  

9�' 

pyri ti zed and carbonized p lant remains, fo
rami nifera and di atoms . 

Cl aystone; above descri bed, fa ir dip l 0° , 
cast of a sma l l gastropod . 

S i l tstone; l ight gray w i th tan cast, loca l ly 
mott led medium gray , tuffaceous micromica
ceous , hard , mass . to poor ly bedded, rare 
carbonaceous bi ts ,  no forami n i fera noted , 
fossi I fragments? Fish remai ns? No cut . Dis
tinct but f leeting su lfu r  odor when fresh ly  
broken , occasional ca l c i te? ve in l ets at 80° 
indicated . D ip  1 5° � . 

Si l tstone; as last descr ibed, becomes very 
ashy, hard, dense and pyr i t ic at base , sh arp , 
apparently disconformabl e  contac t on -
Vo lcanic ash ; l i gh t gray w i th medium gray 
mott led, fi ne crysta l l i ne micromicaceous w i th 
both muscovi te and bioti te, medium gray mot
t l i ngs benton i ti c  w i th common pyr i te crysta l s , 
mass . ,  very hard , cut with h igh -ang le  ca l c i te 
vei n lets .  Scattered amygdu l es of wh i te zeo 
l i te? Occasional b lack water-worn basa l t  
gr i ts ,  local l y  bedded wi th 1 5-24° dip . Dis
ti nct but fleeting su l furous-to-fetid odor when 
fresh ly  broken . 
Vo lcanic ash; somewhat si l ty,  reddish gray, 
mi cromicaceous, hard, general ly as last above , 
contac t apparently gradational . 

Vo lcanic ash; reddish gray as l ast descr ibed , 
rests w i th sharp disconformable contact on -
Vo lcanic breccia; (cou ld be ca l l ed pumi ce) 
green wi th common black phenocrysts pyroxene 
very hard , massi ve . No fl ash . No bubb les . 
Scattered wh i te amygdules of zeol i te? w i th 
vei n lets of same mater ia l . 



Core No .  62 rec 1Y .1 

5271 -5283 1 91 �I 

6 1  

Core N o .  6 3  rec 1Y 
5283-5293 1 51 5 1  

Core No.  64 rec 1Y  
5293-53001 1 1  1 1  

Core No . 65 rec 1Y 
5300-53 1 0 1  81 8 1  

Core No . 66 rec 1 Y  
5587-55991 91 1 1 4 

8�1 

Texaco, Inc .  Cooper Mou ntain No .  1 (cont . )  

Vo l canic ash; i n terbedded pink to mott led 
buff, mottli ngs are medium gray , hard, t igh t ,  
fine crysta l l i ne ,  s l i ght ly  micaceous , very 
s l ight ly  calcareous,  becomes si l ty near base , 
cut w i th h igh-angl edca lc i te vein l ets and ap
parently grades to -
S i l tstone; dark gray, hard, mass.ashy i mper
meable common fi ne mica,  common fi ne dis
semi nated pyr i te scattered fine carb. bi ts 
scattered forami ni fera, some pyri ti zed fai r 
9° dip, common bubb les i n  top 3 1 ,  scattered 
bubbl es in lower 6 1 • No fl ash from barrel . 
Core has distinc t but fl eeting marshy odor 
when fresh ly  broken . 

Si I tstone; dark gray, hard, genera l l y  mass . as 
last above w i th scattered dark gray nodu l es 
wh i ch conta in  pyr i te and euhedral crysta l s  
wh ich appear vo lcanic . Local ly  b lac k  micro
mi caceous , very hard and dense , argi l l aceous 
cut w i th h igh-ang l e  ca lc i te ve i n lets, rare 
forami n i fera . 

Sha l e; du l l  grayish b lack, hard, tough . 

S i l tstone; dark gray, very hard , mass . qu i te 
c l ayey genera l l y  as above . I ndicated dip 1 00  
somewhat mi cromi caceous , scattered for ami 
nifera occasi ona l l y  pyr i ti zed . Very fai n t  
marshy odor . 

Cl aystone; brown ashy-si l ty ,  mass . fi rm to 
hard, mi c romicaceous . 
Vo lcanic brecc ia; agg lomerate gray-green 
mass . hard compac t ashy, angu lar crysta l s  of 
l i gh t-green mi nera l s  and black basal t  frag
ments and subrounded to wel l -rounded quar tz 
gra ins ,  si l ty and ashy matrix l ight to dark 
brown and patches secondary calc i te through
out core i n  i rregu lar seams . 

1 1 4 

Core N o .  67 rec 1Y 
5599-56 1 1 1  1 51 1 0 1  

5 1  

Core N o .  68  rec 1y 
5754-57661 1 31 �I 

91 

1 �I 

Vo l canic breccia; dark, br . -mass . ,  ashy wi th 
s i l ti er matrix than last  above . Contac t between 
last above gradati onal w i th approxi mate ly  1 5° 
d ip . No flash . Common bubb les .  

Vo lcanic conglomerate; dul l gray, green wi th 
local brown cast in patches, hard, compact 
si l ty ashy matrix w i th abundant smal l ,  wel l 
rounded pebbl es and coarse gri t, mass . l ower 
1 � very coarse w i th pebb les up to 3/4 " ,  sharp 
contac t between . 
Si l tstone; du l l  gray with local brown cast . 
Firm to hard, compac t ,  mass . mic ro-micaceous . 
Ashy, common smal l ,  du l l  b lack wel l -rounded 
mineral grains, probably magneti te contact 
shows dip 1 2- 1 5° l i gni tic mat .  S l ight ly pyri 
tized, calcareous . 

Si l tstone; du l l  gray , hard, very fine sandy, 
very ashy mass . compact mi cromi caceous im
permeab le  common sma l l  we l l -rounded b lac k  
mi nera l grain . Local l i ght-tan patches, pos
s ib le  fish sca l es .  
Si l tstone; as above, but fi ne, sandy sand grai ns 
more common and s l ight ly coarser, grains we l l 
rounded and evenly di stri bu ted throughout abun
dant mica f lakes and common bi oti te . Two 
megafossi Is noted, but very poor ly preserved . 
Local l y  mott led brown,  gray , and green i sh gray 
in patches . Water-thi n  streaks, dark and si l ty 
c l aystone . Common smal l b lac k  mi neral grains 
and rare coarse we 1 1 -rounded grai ns ashy . T igh t  
and  impermeabl e .  Si l ty fine sand, hard, l i ght 
impermeable common coarse grains and smal l 
subrounded inc l usions of dar k green volcanic 
breccia and du l l  gray-green vo lcanic breccia 
ashy scattered fragments of pel ecypods . Di p 
1 0- 1  � {good) rests conformably on -
Si l tstone; du l l  green gray - very sandy and 
ashy- mass . , hard, t ight impermeable,  even 
textured - common bioti te and mica fl akes 
common i nc l usions of green wel l -weathered 
volcanic breccia g ivi ng a mott led appearance . 



2 '  

Core No .  69 - rec 'y  
5766-5778 ' 1 2' 1 2 ' 

Core N o .  70 rec 'y 
5778-5787' 5' 5' 

Core No. 7 1  rec 'y  
5787-5797' 1 4' 1 4 '  

Texaco, I nc .  Cooper Mountain N o .  1 (cont . )  

Occasiona l wel l -rounded quartz grai ns . Grades 
sharpl y  to -
S i l tstone; du l l  gray - hard, mass , ashy micro
micaceous - bioti tic common blac k  grains, 
scattered, vary through streaks of dark gray
brown c l aystone, g iving  apparent 1 8-20° di p .  
N o  fl ash . Common bubbl es throughout core . 
No cut w i th CCI 4 . 

Si l tstone; du l l  gray - hard - tight - genera l ly 
massive few local streaks showi ng good bed
ding, micaceous , occasi ona l biot i te f lakes 
and g lauconi te gra in,  ashy and very fine sandy 
in streaks local ly  occasiona l th in wave brown 
c laystone streak . 3" streak carry ing pe l ecy
pod cast and some preserved she l l s  w i th frag
ments and she l ls at 5778' . Two paral l e l  streaks 
�" apart at 5777� show di p of 5?0 th i s  t ime 
a lso shows ca lc i te-fi l l ed fracture, i rregu l ar i n  
charac ter . A few gradation abundan t carbo
naceous fragments . S l ightl y pyrit ized noted 
coarse quartz grain and wel l -rounded b lack 
basal t  gr i ts .  Di p good 1 ° . No fl ash - no 
odor - no cuts - 5769-5776 ' . Few bubb l es .  
Core not he ld i n  barrel on first run . Picked 
up on second run . 

S i l tstone; as above 5768-5780' . Somewhat 
less sandy - common mica and bioti te f lakes -
pel ecypod she l l  poorly preserved top of core . 
Local th i n  streaks of brown c laystone . S l ight
ly ashy occasional i nc l usion of b lue-gray 
weathered fi ne-grained igneous roc k .  Gener
a l l y  massive, occasional th i n  bed and parting 
i ndicate a fai r  d ip  1 0-1 2° .  Scattered carb . 

Si I ts tone; as above 5778-5787' , occasional 
poorly preserved pel ecypod casts . General ly  
massive to  rough ly bedded . Poor i ndicated 
dips 5-1 0° . Ca l c i te-fi l l ed fractures w i th 
s l i c kensi ded faces w i th dip of 1 0- 1 5° . Com
mon sma l l  we l l -rounded b lack grai ns . Tight 

impermeable ,  core very dry appear ing when 
fresh ly  broken.  

Core No .  72 rec 'y  
5797-5809 ' 6" 6 "  Vo lcanic brecc i a; green - ashy phenocrysts 

of dark green mi nerals and fragments of brow n 
weathered fi ne-grai ned i gneous roc k wel l 
rounded . Core very bad l y  crush ed and gener
a l ly fi ne ground having si l ty ashy appearance . 
Fragments of brecc ia  very hard, showing pos
si b l e  zone of weathering or frac turi ng . 

Core No . 73 rec 'y 
5809-58 1 9 ' No recovery . 
Core N o .  74 rec 'y 
581 9-5824' No recovery . 
Core N o .  75 rec 'y  
5824-5829 ' No recovery . 

651 9' 

6559' 

6599' 

6639' 

Cutti ngs Descri ptions 

55% Sha I e; dark gray , very firm si I ty . 
30% Sha l e; medium greenish gray , fi rm, si l ty .  
1 5% Shale; brownish green , friable, si l ty, s l ight ly 

tuffaceous . 

70% Sha le; dark gray-grayish b lack, very fi rm, si l ty, 
some calc i te veining . 

1 5% Sha l e; medium brown, fri abl e,  argi l l aceous, tuffa
ceous . 

1 5% S i l tstone; medium gray, fi rm, w i th scattered sub
rounded, medi um-si zed pi eces of basa l t .  

75% Shale; dark gray-grayish black, firm, some ca lc i te .  
1 5% Shale; medi um gray , si l ty ,  occasional p iece of dark 

greenish -gray c l ayey sha le i nc l us ions . 
1 0% Sha l e; green i sh gray , hard, si l ic i fi ed . 

60% Sha l e; dark gray , fi rm to hard, si l ty w i th ca lc i te 
vein i ng . 

30% S i l tstone; medi um to dark gray, fi rm, si l ty ,  tuffa
ceous . 

1 0% Sha le; medi um greeni sh gray , fri ab le,  si l ty w i th 
scattered medium size inc l usions of gray i sh-black 
sha le .  



6679' 

6729' 

6759' 

6799' 

6839' 

6879' 

691 9' 

6959' 

6999' 

Texaco, Inc .  Cooper Mou ntain No . 1 {cont . ) 

50% Sha l e; dark gray, very firm si l ty ,  w i th sma l l l i mey 
spots, some ca lc i te veini ng . 

40% Sha l e; medium greenish -gray , fi rm, si l ty ,  ca lcareous . 
1 0% Sha l e; medium brown , fr i ab le ,  c l ayey , tuffaceous . 

45% Sha l e; dark to medi um gray , fi rm, cal careous . 
25% STTtStOne; l ight gray , fi rm to friab le,  calcareous . 
1 5% Basa l t; brownish b lack ,  hard, microcrystal l i ne,  

partial l y  al tered . 
1 0% S i l tstone; medi um brownish gray, firm , tuffaceous . 
5% Shale; grayish b lack,  hard , si l i cifi ed . 

1 00% Basal t; brow nish b lack ,  very firm to hard , a l tered , 
mi crocrystal l i ne .  

75% Sha le; dark gray , very fi rm to hard, si l ty,  ca lc i te 
vei n ing, some portions of the sh a le  si l i c i fied . 

1 5% Basa l t; above descri bed . 
1 0% Shale; brownish b lack, very fi rm . 

40% Sha le; l i ght gray, fri abl e ,  calcareous, s l ight ly 
tuffac eous . 

40% Sha le; grayish b lack,  very firm . 
1 5% Tuff; l i gh t brown,  fi rm to friab le,  si l ty,  wi th sub

angu l ar pi eces of basa l t ,  fe l dspar grai ns . 
5% Sha le; ol i ve green, fri ab le ,  c l ayey, some ca lc i te 

vei n ing . 

90% Sha le; medium to dark brow n ,  fi rm, bri tt le, si I ty . 
1 0% Shale; dark gray , very fi rm,  some zeo l i te .  

65% Si l tstone; medium gray , very f irm, micaceous . 
20% Shale; l ight gray , friabl e ,  si l ty containi ng inc l u

sions of grayish-b lack sh ale . 
1 5% Basa l t; brown,  very firm, weathered microcrysta l l i ne . 

70% Sha l e; grayish b lack, very fi rm , crumb ly,  some ca l
c i te vein ing . 

1 5% Basa l t; above desc ri bed . 
1 5% SlltStOrie; l ight gray, fi rm, calcareous .  

65% Sha le; grayish b lack,  very firm . 
20% STTt'StOne; brown,  fi rm ,  tuffaceous . 
1 5% Shale; medi um gray , friabl e ,  si l ty ,  w i th medium-

7039' 

7079' 

71 1 9' 

71 59' 

7207' 

7225' 

7247' 

coarse pi eces of b lac k  sha le  and a l tered vo l canic 
roc k .  

1 00% Sha le; grayish b lack, hard, w i th some smal l zeo l i te 
fi l l i ngs , some quartz veins . 

1 00% Sha l e; above descri bed . 

60% Sha l e; medium gray , fri ab le ,  si l ty w i th medi um
coarse fragments of  b lac k  sha le  and other sedi mentary 
parti c l es ,  some pyri te .  

25% Sha le; grayish b lack,  above descr ibed . 
1 5% STTtStOne; brown, tuffaceous . 

55% Sha le; grayish b lack, above described . 
30% Coarse pi eces of quartz and fe ldspar . 
1 0% Sha le; brown,  c l ayey, tuffaceous . 
1 0% Tuff; medium gray , firm . 

1 00% Sha l e; grayish b lack, above described . 

1 00% Sha l e; grayish b lack,  very f irm, si lty ,  showing some 
shearing, some cal c i te .  

1 00% Sha l e; above descri bed . 

Core No.  76 rec 'y 
7258-7270' 1 2 ' 6 '  

4 '  

Core No .  77 rec ' y  
7270-7282' 1 2 ' 1 2 ' 

Sandstone; brow nish gray, hard , very fine to 
fi ne grai ned, wel l cemented , bentoni ti c ,  mi cro
micac eous; composed of fel dspar, quartz ,  and 
mafic mi nera l s ,  ca l c i te fi l l i ng i rregu lar fractures, 
i ndi sti nc t cross bedding . 
Sha l e; medium gray , hard, si l ty ,  s l ight ly tuf
faceous ,  ca lcareous . 

S i l tstone;br . very hard, l oca l l y  very fine sandy 
with occasional medium grai ns of quartz and 
b lack mi nera l s ,  mass, to very poor ly  cross 
bedded, cut by numerous calci te-fi l l ed frac
tures varyi ng from wafer th i n  and i rregu lar to 
1/8"  in th ic kness w i th di p up to 38° . Oc
casional strk.w i th ashy to bentoni t ic which is 
rather easi ly  crushed between fi ngers when 
wet . Loca l l y  crushed in cori ng . 



7325' 

7365' 

7405' 

7445' 

7485' 

7525 ' 

7565' 

7605' 

7655' 

Texaco ,  Inc .  Cooper Mountai n No . 1 (cont . )  

Cutti ngs Descr i ptions 

50% Sha l e; dark gray , fri able to firm, zeo l i te ,  calc ite 
vei ni ng . 

35% S i l tstone; brownish gray , firm, tuffaceous, micro
mi caceous . 

1 5% 

55% 
30% 
1 5% 

60% 

40% 

60% 
35% 

5% 

50% 

35% 
1 5% 

1 00% 

65% 
25% 

1 5% 

80% 

Sha l e; grayish b lack,  very firm . 

S i l tstone; l ight gray, fr iab le to firm, tuffaceous . 
Sha le; grayish b lack, very fi rm . 
S'fTtStOne; brown ,  fi rm , tuffaceous . 

Sha l e; l i ght gray, firm to fri ab le ,  w i th i nc lusions 
of black sha l e .  
Sha l e; grayish b lack,  very firm . 

Sha le; grayish b lack ,  very firm . 
Shale; medium brown ,  fi rm, tuffaceous ,  si l ty .  
Marl; l ight gray , very fi rm . 

S i l tstone; medi um gray, fi rm , s l ight ly tuffaceous , 
some zeol i te .  
Sha l e; grayi sh black, very firm . 
S'fTtStOne; o l ive gray, fr iab le ,  fine sandy , tuffaceous . 

Sha l e; b lack, very firm to hard , few fine mica flakes . 

Sha l e; grayish b lack ,  fi rm to fr iab le ,  micromicaceous . 
Shale; medium gray , hard, tuffaceous ,  w i th fi ne 
pieces of dark,  al tered vo lcanic rock ,  some ch Iori te , 
some zeo l i te .  
Wacke; dark rust brown ,  fi rm to friab le ,  fine w i th 
c l ayey matrix . 

Sha l e; grayish b lack, crumb ly ,  some ca l c i te and 
zeoli te . 

1 0% Wacke; dark rust brown,  fi ne,  firm . 
1 0% Sha l e; dark o l ive gray , firm . 

55% Shale; dark grayish b lack,  firm, si l ty ,  micromi 
caceous .  

30% Sha l e; dark grayish brown ,  friabl e ,  c l ayey , w i th 
few scattered fine mica f lakes . 

1 5% S i l tstone; medium gray, friabl e ,  tuffaceous w i th 
medium si zed partic l es of basal t, some fe ldspar . 

7695 ' 60% 

40% 

7735' 65% 
25% 
1 5% 

7775 ' 80% 

20% 

S i l tstone; medium gray , as above but w i th coarser 
base It parti c I es . 
Sha le; dark grayish b lac k ,  fi rm , si l ty ,  mi cromi
caceous . 

S i l tstone; medium greenish gray, friab l e .  
Crystal ash ; whi te ,  benton itic , firm . 
Cl aystone; dark o l i ve gray, crumbly w i th medium 
sized pi eces of a l tered basa l t ,  some zeo l i te vei ning . 

S i l tstone; medium gray, firm w i th medi um size su b
angular pieces of fe ldspar and ferromagnesi an m in
era l s .  
Shale; dar k grayish b lack ,  very firm . 

Core No . 78 rec 'y 
7808-78 1 6 '  1 1 ' 1 . 5 '  Sha l e; dark gray , hard, si l ty ,  some micromi ca,  

smal l cast of  denta l i um(? ) .  
0 . 5 '  
4 '  

2 '  

1 �' 
1 �' 

Sandstone; very fi ne,  l i my,  hard . 
Sandstone; si l ty ,  tigh t, cemented w i th l ime, 
f ine to coarse grai ned , composed of pi eces of 
c l aystone, si l tstone, basa l t ,  and quartzi te . 
S i l tstone; hard , l i my, sponge spicu le,  echi noid 
spines(? ), forami n i fera(? ) .  
Sandstone; as above . 
Si l tstone; as above . 

Core No .  79 rec 'y 
78 1 6-7820' 3 '  3 '  Sha l e; dark gray , hard , si l ty ,  calcareous,  

wi th thi n ,  sandy parti ng p lanes ,  good dip 6° . 

7830' 

7872' 

791 0 '  

70% Sha l e; medium greenish gray , friab l e ,  tu ffaceous , 
arg i llaceous wi th smal l fi l l i ngs of zeo l i te .  

30% Sha l e; dark gray , hard , si l ty ,  calcareous, wi th 
th in sandy parti ng pi ones . 

75% Cl ear quartz and whi te fe ldspar; coarse to sub
angu l ar .  

25% Sha l e; medi um to dark gray , firm to very firm . 

95% Sha l e; medium to dark gray , as descri bed i n  Core 
No . 79; consi derable quartz and zeo l i te veining . 

5% Basa l t; b lack,  hard . 
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Texa.co,  I nc .  Cooper Mou ntain No . 1 (cont . )  

Core No.  80 rec 'y 
7950-7967' 1 1 '  3�' Cl aystone; dark brownish gray , very hard, 

massive, micromicaceous si l ty w i th loca l ly 
very fine sandy patches, scattered , poor ly  
preserved pelecypod sh e l l s  and fragments . 
Two I arge reed fragments at 7952' . Rare,  
poor ly preserved foramini fera(? ) scattered 
carbonaceous materia l .  Two h i gh-ang led 
cal c i te seams l 11 to 6 11 • 

7980' 

8020' 

8060' 

8 1 00' 

2�' 

5' 

Ash; b lue,  gray, very hard, massive , f ine 
sandy very ashy wi th common angu lar fragments 
of b lack basa l t  ond crystal s  of cal c i te .  Top 
6 1 1  a l most pure ash brown mottl ed wi th occa
sional crysta l s  of ca lc i te .  
Cl aystone; as above, wi th scattered frag
men ts of pel ecypod she l l s .  

1 00% Sha le; dark gray and green i sh gray , firm to hard, 
wi th c l ear quartz grains ,  some zeo l i te .  

1 00% Sha le; dark gray and greeni sh gray, as above , some 
quartz and zeo l i te vei ning . 

95% Sha le; medium greenish gray, firm to hard, si l ty ,  
s l ight ly tuffaceous , some zeo l i te and quartz vei ning . 

5% Basa l t; b lack,  aphani tic (l arge angu lar fragments) . 

1 00% Sha le; greenish gray , as above . 

Core No . 8 ] rec ' y  
8596-8607' 3' 3 '  C l aystone; brown , hard, bri tt l e ,  l i m y ,  mi cro

micaceous i nc l usion of gray-b lue,  basal t ,  lo
ca l ly coarse grai ns of quartz common to abun
dan t ,  cut w i th i n tersec ti ng, i rregu lar wh i te 
cal c i te seams, some at h igh ang les, pyr i te 
common to abundant in seams and patches, 
loca l l y  c l aystone mott led w i th b lue ashy 
patches , scattered fragments of green ashy 
c laystone at top of core with inc l usions of 
l ight green vi treous mi neral . C laystone shows 
a zone of fractu ring and core shows s l i cken 
sides when broken, core crushed and broken 
in cor ing,  some forami ni fera noted . 

Core No . 82 rec 'y 
8694-871 4' 1 4 ' 1 4 ' 

Core N o .  83 rec 'y 
8Rl 2-8832' 20' 5 '  

6 '  

7' 

2' 

Grits tone; greenish gray , hard, wel l cemented 
wi th calc i te ,  very coarse wel l -rounded gri ts 
and smal l pebbles u p  to 3/4 11 - si l ty c l ayey 
matrix wi th common i nc l usions of b lue-b lack 
basa l t  and green c l aystone, common ca lc i te 
fi l l ed fractures u p  to �� � th ick ,  tight and imper
meabl e ,  genera l l y  fine to medium sandy . 

Sandstone; green to gray , hard to friab le ,  
medi um to coarse grai ned wi th fi ne to very 
fine matrix, poorly  sorted , w i th common very 
coarse we l l -rounded quartz grains and rare , 
wel l -rounded fragments of basa l t  and green 
c l aystone , loca l ly common green vi treous min
era l  grai ns and rare red rock fragments, wel l 
cemented w i th calc i te,  tight and impermeable ,  
massi ve grades to 
Sandstone; du l l  gray, hard fri able to hard, 
medium to fi ne, si l ty ,  ashy, fai r ly  wel l sorted, 
wel l cemented, common fine b lack mi neral 
grai ns ,  rare very coarse quartz grai ns, rare to 
common green, vi treous mi nera l grai ns, and 
rare red rock fragments, very tigh t and im
permeabl e core broken in to coarse � � �  to 3/4 11 
poker chips.  Grades to 
Gri tstone; du l l  green gray, hard , w i th abun
dan t we l l -rounded coarse gri ts of black ba
sal t  w i th pyri te crysta l s ,  wel l-rounded quartz 
grains ,  green,  fine-grai ned crysta l l i ne rock 
fragments ,  red roc k fragments, matrix of very 
fine to fine ,  si l ty sand poor ly  sorted, wel l 
cemen ted w i th calc i te ,  tight and impermeabl e ,  
massive, lower 611 wi th scattered patches of 
b lack,  i rregu lar fragments of very fine hard 
crysta l l ine roc k high ly  bioti t ic,  grades to 
Sandstone; green, hard, dense, fi ne to medi
um, we l l sorted w i th common bioti te , black 
mi neral grains, green vi treous mi nera l grai ns , 
red rock fragmen ts and rare coarse fragments 
of wel l -rounded black basa l t ,  wel l cemented 
w i th ca lc i te ,  massive impermeabl e ,  s l igh t ly 
si l ty .  



Core No.  84 rec 'y 
8832-8833' 9" 9" 

Core No . 85 rec 'y 
8891 -891 1 '  1 4' 1 4 '  

Texaco, I nc .  Cooper Mounta in  No . 1 (cont . )  

Sandstone; same as l as t  2 '  i n terva l i n  No.  83 . 

Sandstone; gray-green ,  medium to coarse, 
hard , massi ve,  wel l cemented w i th ca lc i te ,  
and a l igh t green, si l ty to fi ne sandy, ashy 
matrix . Common very coarse grai ns and sma l l  
we l l -rounded gri ts of b lue-b l ac k  basa l t .  Some 
l i ght pi nk ash contain ing abundant b lack  
grains, red and brown fi nely crysta l l i ne igne
ous roc k, abundan t fine b lack vi treous mi ner
al grai ns and scattered bioti te f lakes and local 
sma l l patches of very fine pyrite c rysta l s .  
Lower 2' o f  ash bed becomes medium we l l 
sorted w i th b lac k  mineral grains becomi ng 50% 
in number ,  very tight and i mpermeabl e .  A 
6" -streak of vo l canic breccia at 8899' , purp l e 
w i th euhedral c rysta l s  of fel dspar , quartz and 
black mi neral (aug i te) imbedded in fi ne crys-

Core No .  86 rec 'y 
9247-9257' 9' 9' 

Core No .  87 rec 'y 
9257-9263 ' 3' 3 '  

ta l l i ne matrix o f  vo lcanic ash; b lack mineral 
c rysta l s  have red i ron oxi de coati ng . A 4' of 
sandstone from 8899 to 8903 ' becomes very 
ashy and contains euhedral c rysta l s  of fe l dspar 
and secondary p ink vi treous mi neral (zeo l i te) 
in fractures . A 6" streak of green waxy ben
ton i te at 8903' core contains ca lc i te and ze
o l i te fi l l ed fractures throughou t .  

Basa l t  breccia; red-purp le  finely crysta l l i ne 
ground mass w i th angu l ar to rounded fragments 
of green, b lack, and du l l  gray basa l t  w i th 
c rysta l s  of p l agioc l ase fe l dspars fresh to wel l 
weath ered , c rysta ls  of green-black  augi te . 
Hard, fractured throughout .  

Bas a I t  brecc ia; as above . 



U N I O N  O I L  C O .  O F  CALI FORNIA 

McGowan Wel l  No . 1 

s� Sec . 22, T .  9 N .  I R .  1 0  w .  

Pac i fic County, Wash ington 

Dr i l l er ' s  Log 

0 50 50 Surface sand . 1 723 1 790 67 Hard b lue volcanic ash . 

50 425 375 Blue vo l canic ash . 1 790 1 792 2 Hard she l l .  

425 426 Hard brown sha l e .  1 792 2060 269 Hard blue vo lcanic ash . 

426 640 21 4 Hard b lue  vol cani c ash . 2060 2065 5 Hard brown sh a le . 

640 671 31 Hard vo l canic ash shel l .  2065 221 4  1 49 Hard b lue volcanic ash . 

671 802 1 3 1  Hard vo lcanic ash . 221 4 2325 1 1 1  Hard b lue vo l canic ash with streaks of hard 
"" brown shal e .  
0 802 837 35 H ard brown sha le . 

2325 2372 58 Hard b lue vo l canic ash . 
837 855 1 8  Hard vo lcanic ash . 

2372 2485 1 1 3  Hard vo lcanic ash shel l .  
855 860 5 Hard brown sha l e .  

2485 2560 75 Hard b l ack basa l t . 
860 979 1 1 9  Hard blue volcanic ash . 

2560 3720 1 1 60 H ard blue vo lcanic ash {cored 3429-3435} 
979 984 5 Hard brown she l l .  ( cored 3652-3653 no core} 

984 1 290 306 Volcanic ash . 3720 3765 45 Hard volcanic ash w i th streaks of hard brown 
sha le .  

1 290 1 3 1 6  26 B lack water sand . 
3765 3820 85 Hard volcanic ash (about 25% l i me} 

1 3 1 6  1 551 235 Volcanic ash . (cored 3767-3772} 

1 551  1 556 5 Hard brown sha le . 3820 4255 435 Hard vo l canic ash {cored 3825-3829 & 
401 6-4022) 

1 556 1 71 2  1 56 H ard b lue volcanic ash {about 50% l ime 
from 1 680} . 4255 4385 1 30 Al tered basa l t ,  very hard {considerable l i me} 

cored 4383-4385 . 
1 71 2  1 723 1 1  F ine blue sand . 



T A B L E  3 .  G A S  A N A L Y S E S  

Heavy Carbon 
Company Wel l Zone Methane Ethane Fractions N i trogen Dioxide Hydrogen Oxygen 

Laki n ,  Di c k  Koeh l er 1 500':!: 97.87 1 . 1 3  (Air contamination 1 . 00) 

Texaco 1  I nc .  Potter 1 600' 5 1 . 8  46 . 7  0 . 4  0 . 2  0 . 2  
core h o l e  

Oregon O i l  Roberts 1 21 70' 56 . 5  42. 99 0 . 08 0 . 43 
& Gas Co . 1 200' 55.89 43. 71 0 . 40 

G u l f  O i l  Porter 1 3800' 1 . 4 98 . 3  0 . 1  0 . 2  
Corp. 

linn County Borr 1 2200' 48 . 0  0 . 8  0 . 3  50.4 0 . 5  
O i l  Deve l op . 

Reserve O i l  Esmond 1 8030' 77 . 2  3 . 7  2 . 2  1 6 . 8  0 . 1  
& Gas Co . 4800' 58 . 2  0 . 1 2  4 1 . 22 0 . 28 0 . 1 8  

4000' 63 . 82 0 . 05 35 . 74 0 . 03 0 . 36 

A l exander 1 000' 9 9 . 8 0  0 . 1 7  0 . 03 

Mitch e l l ,  B l i ven 1 340' 6 3 . 8  36 . 1  0 . 1  
Ross 

Reserve O i l  Bruer 1 1 500' 57. 0 43 . 0  
& Gas Co . 

T A B L E  4 .  W A T E R  A N A L Y S E S  

Depth of Analtsis ( EEm ) 
Company We l l  Sample Ca Mg Na K co3 HC03 so4 C l  Li 

G u l f  O i l  Cor p .  Porter 1 3800' 4. 794 0 2 , 440 6 0 98 0 1 2, 200 

Humble O i l  Mi l l er 1 2400' 4, 570 37 2, 700 1 0  0 1 6  3 1  1 1 , 870 1 0  
& Ref . Co . 

Lease Hold ing D u tch 41  00' 1 , 6 1 0  24 8 , 340 28 0 1 6  4 . 4  1 5, 200 
Syndi cate Canyon 

Marv i n  Lewis Crossley- 1 500' 1 , 370 309 9 , 800 33 4, 690 52 7 1 8 , 800 20 
Jenni ngs 1 

Reserve O i l  Esmond 1 7055' 8, 430 305 4, 400 40 0 1 00 1 8 1  2 1 , 460 5 
& Gas 

Texaco ,  I n c . Cooper 8000' 1 5 , 900 1 0 . 5  4, 1 80 75 0 28 . 1  25 . 2  35, 490 
M t .  1 

A . L .  McKee* 2000' 1 1 , 500 5 1  4 , 060 22 0 1 4  1 2  26, 000 1 4  

J .  Romig Water 200' 34 5 770 5 . 8  0 1 94 2 . 6  1 ' 1 6 0  
w e l l  

* A l so 63 ppm Bromide . 

1 21 
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AST OR I A  BASIN S UB S U R FAC E S E CT ION 

(9110'TD) 

/ 
--- ------

lnlrus rve ? 

----- __..--/ ---

H o r i zon tal 1 11 = 60001 
V e r t ical 1 " = 300' 

PLATE I 



( TD 8501 ' )  

N E H A L E M  BAS I N  SU BSURFAC E SE C T ION 

FT(2036-2076) - Rec 85' mud 

FT {2042-2076) - Pkr Foiled 

FT(3064-3094) - Rec 1 00' mud and 520' water, 350 G/G 

" c o w  1 i t z  

T i l l a m o o k  

DST(7880-7900) - Te�t 2 2  Hrs, flowed salt wate1 at 70 
BID rote, 1 030 G/G 

DST(7965-8000) - Test 7 Hrs, fl0w�d at 70 BID rote, 
7 1 7 GIG 

' 
�o· 

• 0 

��.':.'"" . 0 
B a s a l t  _.,-- . • c7: o  

b • I 

o • �oin er_9.!.Y d ::M 1 o c ene :,c o r.� /.r 
F o r m a t i:_ � ...-/ 

-- -- -- __ _)___ --
F o r m a t i o n " J 

G o b l e Vo l c a n i c s  

F o r m a t i o n " 

V o l c a n i c s  

( TD 5626 ' ) 

C o l u m b i a  R i ve r  Basalt 

Pi ttsburg Bluff For m a t ion 

l t 

l t 

G o b l e  Vo l c a n i c s  

(TO  1008') 

S o m e  i nter bedded Upper E o c e ne M a r i ne ? 

Lower T i l l a m o o k  V o l c a n i c s ? 

(E q u i v a l e n t  to C r e sc e n t  For m a t i o n  
a n d  S i l e t z  R i v e r  Vo l c a n i c s )  

H o r i z o n ta l  I "  = 6000' 
Vertical  1 11 = 300' 

P LAT E II 

B' 



T UA L AT I N  BA S I N - N O RT H E R N  WILL A M E T T E  VAL L E Y  SUBSURFACE SECT ION 

C \_Sea Level _ _  �=-

\ \ \ "" 
T r o u t d a l e  

F o r m a t i o n  

\ -----
..L\903 TO.) 

C o l u m b i a  R i v e r  B a s  a I t  

U n d i f f e r e n t i ated 

Late Eoce n e - M i d d l e  O l i g o c e n e  

Tuf f a c e o u s  M a r i n e  S e d i m e n t s  

" C o w l i t z - N e stu cca" For m a t i on.s 

" Ya m hi l l - Tyee" 

and Ti l l a mook E q u i va l e n t s  

10 0� 
� 

r 

FT(2793-2845) - Rec. 35' of mud 

F T (JSOS-3534) - Rec . 3 1 2 ' of muddy salt water, 3400 G/G 

� 
p 

6000' 

------ G o b l e  

T i l l a mook 

DST(7862-9263) - F l owed frothy go5sy salt water at 700 
B/D rote. Gas was nonfl ammabl e .  
Tested 5000 G/G 

Vo l c a n i c s  

V o l c a n i c s  

--

----

---- S i l e t z - C re s c e n t  Vol c a n i c s  

-4_\6� 
'II-'' �1 

1(0'' 
- �il'-· 

- ':P 
- - ------ C' __ __ __ __ Sea Level __ __ __ __ __ __ __ __  --=-=-- ___ ___ _ _ 

T r ou t d a l e Formatio� 
----

--
-- -- -

S a n d y  R i v e r  Mudst one 

----

C o l u m b i a  R i ve r  B a s a l t  

" C o w l i t z - N e  s I u c c a "  

F o r m a t ions 

U n d i f f e r e n t i ated 

L a t e  Eocene - M i d d l e  O l i goce n e  

Tu f f a c e o u s  M a r i n e  S e d i m e n t s  

Gob l e  Vo l c a n i c s  

T i l lamoo k  Vol c a n i c s  

� 
�E o g l e  C reek 

Horizontal 1 1 1  =6000' 
Vertical I"; 300' 

PLATE ill 



CE N T R A L  W I L L A M E T T E  VALLE Y  I SA L E M I  SUB S U RFACE SE C T ION. 

�� ·� 
.,v _,e. �\ 
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_ 

�·t------------�W�i l�l a�m�e�tt�e_S�y�n�cl�in�e------------------
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\ 
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�: m bi :R:r�:: � � � - -- -- -- -

::---� I Oo. -. .. , ... 
\ 

\ \_� � � � � � _ � 
\ 

O l i g o c e n e - M i o c e n e B e d s  along B u tte  C r e e k  
- 1000' � ( " Vaqueros " - N y e  E qu iva lent ) / 

\ 

� 
--- -- C-__7-- -------------

----- ------ ------

P i t tsburg B l u f f  - Eugene For ma tion ? 

----

\ 

M e hama Vo l c a n i c s  

( T D  5549) 

\ 
\ 

\ 

\ 

\ 
\ 

\ 

� 

\ 
~ 

~ 
~ 

------

K e e sey  Fo r m a t i o n 

" N e s t u cc a - S p e n c e r  For m a t i o n " 

-

--
'----

M e ha m a  V o l c a n i cs 

F i s h e r - C a l a pooya Forma t i o n s  

(G a b l e  E qu i va l e n t )  

Ho r izon1o I 
Ver t i c a l  

1 " �  6000' 
1 1 1= 300' 

--- PLA T E  TIL 



CEN T RAL W I LLAM E T T E  VALLE Y I A L BA N Y I  SUB S U RFACE SE C T ION. 

T y e e  For m a t i o n  

� �  I 
;;=::f1!'5ot===_;,+( Sea Leve I / 

+(- - - - - - - - - - 7 -

/(Q� 

� / I -----..._ / 
� -------- / I ----- ____.--

:-:...;.:_ L 

-- - -- / 
� 

K r n g s  Va l l e y  S i l t s t o n e  M e m b e r  / ��(I�;;) - G"' to >u<fooo ' "  1 2  m•n , dead ofte< 1 / /  J_.. Hr Rec 1 025' muddy s a l t  water, 300 ,/" 
� G/G ---- - __ _ _ ------

G( l 739- 1 8 1 7) - Reo . 995' mud ond 500' QO"Y >olt wote<. 

= r  
- 2000' -:.. � FT(21 58-21 78) - Rec . 1 880' of s l ight ly  gouy, muddy salt  

- }---
wot.,, 770 GIG 

) ._. FT(2389-2569) - Rec . 8 1 0 '  of gassy, muddy salt water, 

� 540 G/G 

� 
( TO 2562'1 

S i I e I z 

Jt 

Jt 

R i v e r  V o l c a n i c s  

Jf 

(/) 
-' -' 
� 
a: 
0 
(.) 

"s p e n c e r  

Logsden R i dge Anti c l i ne ( ? )  

� � 

Y a m h i l l - T y ee For m a t i o n s  

I l l a he 

M e h a m a -

E u g e n e  

Gas �ows I 200 - 2700' 

" 

� 
� 

� 
� 

� 

FT(2374-2425) - Rec . 2200' salt water, 7 1 0  G/G 

( TO 4948' ) 
I 
I 
I 
I 
I 
I 

.}·"� 
�: � 
"' I  
.�I  
"0 1  
c )  
� I  

I 

F o r m a l i  o n
" 

----------

( T 0 2426') 

Horizontal 
Vertical 

1"�sooo' 
111= 300' 

P L ATE ¥. 
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S OU TH E R N  WILLAM ETTE VA L L E Y  S U B S U R FAC E S E C T I ON 

�v''e 
,..o'\ 

'?/>o,"' RESERVE- ESMOND 1 

GULF -PORTER 1 

Alluvium 

T I M  

- - - -- -- -- � � - - - -- -- -- -- -- -- - - - - -- -- -- --

oo' 

� 
� 

E u gene Fo r m a t i o n  and Volcan ic  R o c k s  of Weste r n  C as c a d e s  

( O l i g o c e n e )  

; ;; I I  
· ...::: :::· l :. : \._ ,', � :_:_f Tc::i 3B::_I :_1 - 38::::::..:_:771 - Rec . . . 

' ·  

:•:/ -4 oo' 

7000' 
...,___ 
< 

1 

F i s h e r  For m a t i o n 

(Spen c e r  and Goble E q u i va l e n t )  

Y a m h i l l  B Tyee For mat ion  

( L o r a n e  S i l t s t o n e M b r. Ty e e )  

)� 
! "" 
I 

S i l e t z  

R i v e r  

V o l  c o n i c s  

FT(2891 -294 1 )  - Rec. 1 44'  of wotery mud, tested 41 2 G/G 

FT(4790-4875) - Gas surfaced in 4 mins . ,  med. - fait 
decreasing biO'N . Rcc 377' of very �mod 

V o l c a n i c  R o c k s  o f  t h e  

We s t e r n  C a s c a d e s  

( E o c e n e) 

� � FT(7055-7106) - f lowed 2000 8/D foothy, go»y 'olt woleo, 

� 
te,.ed 2800 G/G 

� ' 
FT(8027-8045) - Gas surfaced in 41  mins,  med. blow . 

Rec . 840' of gossy, muddy salt water, 
2500 G/G 

F '  

DST(2233-2267) - Rec . 78' o f  mud 

Swab Test(2233-2267) - Swabbed f l u id to 4300', rec. 
only a faint flow of grn 

Eugene Fo r m a t i o n ? 

Gold e n  
Va l l ey / Fa u l t  

(Bromery, 1962)  

E o cene Vo l c a nics? 

Horizontal 1"=6000' 
Vertical I"= 300' 

PLATE ID 
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