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SECT ION I .  OVERV IEW 

INTRODUCTION 

Shor t ly after the b i r th of M i s t  F ie l d ,  American 
Quasar began an active d r i l l ing program southeas t of 
produc t ion . Ten of Qua sar ' s  we l l s  are inc luded in 
this repor t .  They were dr i l led from September 19 79  
to  January 198 1 .  As ide from one 7000 ft test  the 
we l l s  were shal low. The remaining n ine averaged 
2 850 ft in depth . 

F ive other we l l s  are inc luded in this s tudy . 
One is the Re ichhold Co lumb ia County No . 1 ,  OH in 
M i s t  F i e l d ,  dr i l l ed in 1 9 7 7  and redr i l led for Ore
gon ' s  f ir s t  discovery in May , 1 9 7 9 . The other four 
are deeper tes ts , averaging 6500 f t .  They are : 
Texaco Clark & W i l son No . 6- 1 ,  s outhea s t  of produc
tion amid Quasar ' s  p l ay ; Re ichhold Crown Z e l l erbach 
Nos . 2 and 4, farther southeas t ;  and Texaco Benson 
Clatskan ie No . 1 ,  northeast  of M i s t  F i e l d .  

T h i s  report provides de t a i l ed b ios trat igraphy 
of s trata adj acent to Oregon ' s  on ly produc t i on . 
Hopefu l l y ,  the da ta here presented wi l l  help  p l ace 
the h i s tory of Mist F ield in perspec t ive with its 
s urrounding s .  

S ec t ion I I  inc ludes individua l foraminiferal 
reports for each o f  the 15 we l l s .  Each we l l  report 
conta ins an introductory s ummary fo l l owed by samp l e
by-samp le l is t ings of fos s i l  and key l i tho logic 
h ighe s t  occurrences . Highe s t  occurrences only are 
used because of extens ive downhole contaminat ion in 
d i tch samples . Each we l l  report is conc l uded by 
interpretations of age ( b enthic foraminiferal Stage ) 
and paleoba thymetry for each d i s t inc t ive we l l  inter
va l .  Four of the we l l  reports c ontain corr e l a t ion 
sect ions wh ich tie the we l l  to another in the s tudy . 

Conc luding this report ( back cover) is a sub
s urface i l lus trat ion which conta ins a s urface loca
tion map and key corr e l a t ions for a l l  the we l l s in 
the form of three separate north- s ou th cross sec
t i ons . 

SAMPLE COVERAGE AND PROCESS ING 

Interpretations in th is s tudy are based on 
analyses by the wr i t er of 1478 samp l e s  ( 10 2 0  we t 
d i tch , 3 5 8  dry d i tch and 100 cores ) .  Es sent i a l ly 
one d i tch samp l e  was ana lyzed for each 30 feet of 
sect ion in 1 2  of the 1 5  we l l s . The remaining three , 
the Cl ark & W i l s on ,  Benson C l a tskan ie and Crown 
Ze l l erbach No.  4 were samp l ed spars ely and are 
here in interpreted tenta t ively.  Ove ra l l  coverag e ,  
however , is suffic ient f o r  genera l ly compl e t e  
fauna l representat ion and hence r e l iab l e  corre la
t ions . 

Raw ma terial from each samp l e  was bo i l ed for 
20  minutes in a 12 to 1 wa ter to Quaternary " 011 
( Z ingu l a ,  1 9 6 8 )  solut ion .  Fos s i l s  were not conc en
tra ted by f l o tat ion ,  thereby el imina t ing the pos
s ib i l i ty of los ing replaced,  inf i l led,  pyr i t ized or 
arenaceous spec imens in the ta i l ings . 

FOS S IL CORRELAT IONS 

Ca l i fornia benthic foramin iferal S tages of 
K l e inpe l l  ( 1 9 3 8 ) ,  Schenck and Kle inpe l l  ( 1 9 3 6 )  and 
Ma l l ory ( 19 5 9 ) are used in this study . The Pac i f ic 
Nor thwe s t  framework of Rau ( 19 8 1 )  and ins ights by 
McDougal l ( 1 980 ) a l s o  infl uenced the interpre ta
t ions . 

The on ly S tage boundary recogn ized in this 
s tudy i s  that between the Re fug ian and underly ing 
Nar iz ian .  Thi s  boundary appears to be a maj or 
unconformity throughout the Neha lem Bas in .  The 
Zemorr ian-Refug ian b oundary may ex i s t  in two we l l  
s ec t ions ( Amer ican Quasar Nos . 15- 1 4  and 34- 2 1 )  but 
it cannot be iden t i f ied becaus e of shal low ner i t ic 
fac ies . 

H ighes t occurrences of species at s ix dif
fer ent hor i zons were s e l ec ted for correlat ion on a 
s ubsurface chart ( back cover ) .  Because a l l  we l l s  
discussed her e in were dr i l l ed i n  the same basin,  
d i s t r ibut i on o f  certain benthic as we l l  as  p l ankt ic 
forms were found to be t ime- s tra tigraphic .  

P lanktic Foraminif era are rare and o f  l ow 
divers i ty in Nar iz ian and younger sediments of the 
Pac i f i c Nor thwes t .  However ,  a few spec ies are use
ful s tr a t igraph ica l ly in the Neha l em Ba s in .  The 
mos t important one i s  the Refug ian Turborota l ia 
ins o l ita . Al though sma l l  in s i ze it occurs cons i s t
ently for a few hundred feet  of sect ion in suff ic
ient numbers for repea ted recognit ion. T. ins o l ita 
became ext inc t within the "Midd l e "  Re fuglan as it i s  
h e r e  interpreted in the Nehalem B a s in .  Reg iona l ly ,  
t h i s  po int i n  t ime occurred s l ight ly before t h e  end 
of the Eocene in New Zea land ( Jenkins , 1 9 7 1 )  and 
mos t  probab ly in o ther late  Eocene seas with s imilar 
waterma s s  cond i t ions , inc luding off  the nor thwe s t  
coast of North Ame r i ca . 

Bes ides Turborota l ia insol ita , o ther rare but 
s omewhat useful p lanktic spec ies are Glob iger ina
theka index and Ps eudohas t iger ina micra . H ighe s t  
occurrenc es of G .  index and P .  micra appear to be 
essen t i a l ly a t  and s l ightly below the top o f  the 
Nar iz ian, resp ec t ive l y ,  in the Neha l em Bas in .  

Certain b enthic s pec ies prov ide the b e s t  Nar iz
ian markers in the Neha lem Bas in .  H ighest  Nar iz ian 
s ed iments are marked by highest  occurrences of C ib
ic ides na t l andi in ner i t ic to upper bathya l  fac ies 
and Bul imina microco s tata in the upper midd l e  
ba thya l .  A deep bathya l "maximum transgress ion" 
within the upper Nariz ian above the top of the 
upper Cowl itz  sand is her e in def ined by maximum 
numbers of h i s p id Uviger ina and the highe s t  occ ur
renc e of u. churc h i ,  s . l .  

Nari;ian ( undifferentia ted) sediments b e l ow 
the upper Cowl i t z  sand contain nondescript faunas 
which are difficu l t  to correlate . Only a few 
s p ecies be low the th ick Nar iz ian volcanics appear 
to have s trat igraph ic s ign if icanc e .  



LITHOLOGIC CORRELAT IONS 

Litho logies noted throughout this s tudy are 
from biased sample residues after boiling in 
Quaternary "0"  and washing through a 200 mesh 
scr een ,  Al though quantitative ly incorrec t ,  they 
are qua litatively useful , especia l ly for corre la
tion . 

Mos t correlat ive l i thologies in the Neha lem 
Basin are rela ted to volcanic events . Re fugian 
s ediments genera l ly c ontain a much greater abun
dance of g lass shards than s trata of Narizian age . 
More specific a l l y ,  there is a dis tinctive lower 
Refugian horizon of rounded coarse-grained volcanic 
sand ( s ee subsurface corre la tion char t ,  back cover ) .  
This event ( hia tus ? )  is exc e l lent for corre lation 
in cross sec t ion no . 2 .  It involves probab ly l e s s  
than 30  f t  of sec tion . 

Thick Narizian vo lcanics ( be l ow the upper 
Cowlitz sand ) occur in mos t  of the we l l s  except 
those which were dri l l ed in or immediately around 
Township 5 North , Range 4 Wes t .  The beginning and 
end of this maj or volc anic event are genera l ly 
useful for correlation in the Neha l em Basin ,  

A Narizian sand equiva lent to Mis t Fie ld ' s  
producer ( upper Cowlitz sand ) is corre lative in 
mo s t  a l l  Neha lem Basin we l l s .  The sand is typic a l ly 
fine-grained at the top , coarsening to medium
grained a short dis tance below. In this s tudy , 
occasional inner to middle neritic foraminifera l 
species were found within the sandy interval with 
sands tone s tuck to the specimens . These very rare 
occurrences are considered indigenous , whereas more 
abundant bathyal forms are thought to be from finer
grained cavings. 

In the three we l l s  dril led far the s t  east  in 
the s tudy area , the upper Cowlitz sand is not im
mediately recogniz ab l e .  The Texaco C latskanie No . 
l may have s pudded in pre-upper Cowlitz sand sedi
ments , In the Reichhold Crown Zel l erbach Nos . 2 
and 4 ,  the upper Cowlitz sand appears to be mis s ing 
a l ong with the entire upper Narizian sec tion which 
norma l ly occurs above thick volcanics . 

PALEOENVIRO��ENTAL TRENDS 

A genera lized pa leobathyme tric curve for the 
s tudy area is il lus tra ted in Figure l .  Interpre
ta tions of wa ter depth throughout this s tudy are 
based primarily on s outhern Cal ifornia data pre
s ented by Ing le ( 1980 ) .  Maximum dep ths for his 
Pal eogene biofacies are : inner neritic 1 5 0  f t ;  
outer neritic 4 7 0  f t ;  upper ba thyal 1560  f t ;  upper 
middle  ba thyal 4700 f t ;  lower middle bathyal 6250  
ft .  I t  is  quite pos sib l e  that southern Califo

-
rnia 

s pecies migrated into sha l l ower wa ter in the 
Pacific Nor thwe s t  due to cooler wa ter termpera tures . 
But this fac tor does not affec t pal eoba thyme tric 
correla tions based on trans gressive- regressive 
c yc l e s . 

E s s entia l ly a l l  s trata pene tra ted by the we l l s  
o f  th is s tudy were deposited c l o s e  t o  shor e .  None 
of the we l l s  reached Ula tisian or o l d er sediments 
which in the Oregon Coa s t  Range typica l ly contain 
abundant fossil plankton indica ting of fshore depo
sition . 

Before upper ba thya l dep ths prevailed in the 
l ower Refugian a "maximum transgression" to deep 
bathyal occurred momentarily in the upper Narizian . 
This event ( of ten represented by on ly one 30 f t  
samp l e )  generally i s  recognizab le s l ight ly b e l ow 
midway between highes t Narizian and top of the sand , 

As such , rec ognition of this event while a we l l  is 
dril ling provides a useful means of es tima ting 
where the top of the sand wil l  b e ,  Comp licating 
this procedure however is the presence of a younger 
Narizian sand (which is glauc onitic , and therefore 
marine ) in certain wel l s  ( e . g . , Texaco C lark & Wil
s on and American Qua sar Nos . 20- 2 1  and 23-33 ) .  In 
mos t  Neha l em Basin we l l s  this sand along with other 
uppermo s t  Narizian sedimen ts has been eroded away 
a t  the Narizian-Refugian boundary hiatus . 

Narizian s ediments between the upper Cowlitz 
sand and the under lying thick vol canics gener a l l y  
contain r e l a tively poorly deve l oped faunas of mixed 
pal eobathymetric origins . Few species are present 
here tha t are not found above the sand . However , 
there are greater numbers of neritic species immed
ia tely below the sand than above it , 

In Narizian sediments b e l ow the v o lcanic s ,  
faunas are o f  much l ower diversity than those above 
the upper Cowlitz sand , but both represent mid d l e  

bathya l or deeper conditions , A gl aring exception 
is the Reichhold Crown Ze l l erbach No . 2 sec tion , 
where only sha l l ow neritic ( Narizian ? ) faunas occur 
b e l ow the volcanic s .  
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SECTION I I .  FORAMINIFERAL REPORTS 

REICHHOLD ENERGY CORPORAT ION 
COLUMBIA COUNTY NO . l ,  OH 

NW� SEC . l l ,  T6N , R5W 

Foramin i fera charac ter i s t ic of the Refug ian 
S tage occur from 360 to 1620  f t .  Spec ies from 1 6 2 0  
to 3 1 20 f t  a r e  ind icat ive of t h e  Nar iz ian. 

Water depth was gener a l l y  outer ner i t ic or 
deeper ; it was deep e s t  ( max imum transgress i on )  at 
2190 to 2 2 2 0 ft.  Sha l lowes t marine cond i t i ons 
( inner ner i t ic to midd le ner i t i c )  occurred dur ing 
depos i t ion of the upper Cowl i t z  s and from 2430 to 
3000 f t .  

Rela t ively low percentages o f  fo s s i l  p l ankton 
ind icate depos i t ion was open marine but re l a t ively 
clo se to shore throughout the we l l  sect ion .  
Maximum numb ers o f  p l ankton ( spumme l ine Rad iolaria)  
occur from 1 6 80 to  1 740 ft ,  j us t  be low the  h ighe s t  
occurrenc e o f  C ib i c ides na t l and i ( top o f  t h e  Nar iz
ian ) . 

Two hiatuses are here pos tula ted . One i s  
between 1 200 and 1 2 3 0  f t  where there is a sudden 
fauna l increase and a s udden d is appearance of 
vo lcan i c  gla s s ,  the lat ter be ing abundant above 
th is depth , The o ther i s  between 1 860 and 189 0  
f t  where there i s  a s ign i f icant inc rease in pal eo
depth accompan ied by a great abundance of Bul imina 
microcos tata , the la tter b e ing consp icuous ly ab sen t  
above th is depth , 

B IOSTRATIGRAPHIC RESULTS 

The fo l l owing data were der ived from prev ious ly 
unproce s s ed dry d i tch s amp l es borrowed from the 
Oregon Department of Geology and M inera l Indus tries 
(DOGAMI ) col lect i on .  Al l s ing le depths noted b e low 
represent bottoms of 30 ft interva l s .  

60 ' Lign i t ic s i l t s tone . Barren of marine fos s i l s .  

9 0 '  Glaucon i t e  and g l a s s  shards both very abundan t .  
Barren o f  marine fo s s i l s . 

9 0- 2 1 0 '  L ight brown mud s tone . Barren of fo s s i l s .  

2 1 0- 360 ' N o  s amples ava i l a b l e .  

390 ' Globobul imina spp . ,  Quinque locul ina sp p . , 
Ca s s idul ina c f .  galvinens is , Gut tu l ina irreg
ularis , Cauc a s ina schenck i ,  P l e c tofrond icul ar
ia mu l t i l inea ta , Arenac eous inde termina t e ,  
C ib ic ides s p .  

4 2 0 '  Uviger ina a twi l l i/cocoaensis  ( intermed iate 
form) , Cib ic ides evo l utus , P lec tofrond icularia 
s pp . ,  P .  vokes i ,  S pume l laria ( spheres ) ,  Dent
a l ina/Nodosar ia spp . ( fragment s ) ,  Cass idul ina 
galvinens i s /g lobosa ( int ermed iate form) . 

4 

45 0 '  Nodos ar ia l ong iscata , Uv iger ina c f .  atwi l l i ,  
Cass idul ina c f .  g l obos a ,  Gyr o i d ina ? condon i ?  
(worn ) , Anoma l ina s p .  ( j uven i le ) , Dia toms 
( pyr i t i zed , c entra te ) . 

480 ' She l l  fragmen ts , Quinque locul ina imper ia l i s ?  
( fragments ) ,  S terras ters . 

480- 5 40 ' No new species or l i tho logies . 

5 7 0 1  Uv iger ina yaz ooens i s ? ,  Gyr o i d ina planata , 
P l ec tofrond icularia packard i ,  Spongodisc idae 
( d iscs ) .  

600 ' No new spec i e s  or l i tholog i e s . 

6 3 0 '  Ceratobul imina washburne i .  

6 6 0 '  S ubbot ina s p . , Echinoid s p ines . 

69 0 '  Uviger ina sp . var . ( co s tate , j uven i l e ) .  

690- 7 5 0 '  N o  new species or l i tho logies . 

780 ' Spongurus s p .  

8 1 0 ' N o  new s pecies or l i tho logie s ,  

840 ' Diatoms ( cent rate , not pyr i t i z ed ) , 

8 7 0 1  No new spec i e s  or l i tholog i es . 

900 ' Al abamina kernens i s .  

9 3 0 '  L ight brown d ia tomaceous muds tone . N o  new 
s pec ies . 

9 6 0 '  No new spec i e s  or l i tholog ies . 

9 9 0 '  Cass idul ina g l obosa . 

1 0 2 0 1  No new s pec i e s  or l i tholog ies . 

1050 ' Prunopyle? c f .  t i tan? . 

1080 ' Karrer i e l l a ?  s p .  

1 1 1 0 '  Barren o f  foss i l s .  

1 1 10- 1 1 7 0 '  No  new spec ies o r  l i thologies . 

1 2 0 0 '  Pyr i te common .  Barren of fos s i l s .  

1 2 3 0 '  Cass idul ina c f .  g l obosa var . ( unc o i l ing ) ,  
P s eudog landul ina inf l a t a ,  S iphonina ? s p .  
( c rushed ) ,  Gyro id ina c f .  condoni . Volcanic 
g l a s s  d i sapp ears here . Po s s ib l e  h iatus . 

1 2 6 0 ' Len t icul ina s p .  var . ( l arge ) ,  Cass idul ina 
g l obosa va r .  ( unco i l ing ) , Os tracod , Gyro i
d ina ? ( E ponides ? )  s p .  ( c onvex spiral s ide ) ,  
C ib i c ides sp . var . ( c oarsely perforate , 
s p iral s ide only) , Bol ivina bas i scur ta ,  
P l ectofrond icularia minuta , Turborota l ia 
ins o l i t a ,  Sponge s p icul es , Bol ivina k l e in
pe l l  i .  

1260- 1 3 5 0 '  No samp l es  ava i l ab l e .  

1 3 80 ' Volcanic ? fragments . Pul lenia s p . , C ibic id
es c f ,  mcmas ters i ,  Gas tropod , Eponides mexi
cana , Subbotina minima ? ,  F l or i lus app l in i . 



1 4 1 0 1  Glob igerina theka ? ( crushed ) ,  P lec tofrond ic
ularia robu s ta , C ib ic ides mcmas ters i ,  Ch i l o
guemb e l ina cubens i s ,  Globobul imina s p .  var . 
( very large ) .  

1440 ' Uvigerina a twi l l i ,  s . s . , C ib ic ides a f f .  
l obatulus , C .  aff . na tland i ( smooth invo lute 
s ide ) . 

1 4 7 0 1  Lagena s triata,  Nonion planatum. 

1 5 00 1 No  samp l e  ava i l abl e .  

1 5 3 0 1  Uv iger ina s p .  var . ( l ightly costate ) , C ib
ic ides lobatulus/fl etcher i ( intermediate 
form) . 

1 5 6 0 '  Uviger ina cocoaens i s ,  B o l d ia hodge i ,  P l ec to
frond icu l ar ia a f f .  cal ifornica . 

1590 1 Cyc lammina ? s p .  ( crushed ) , Lagena hexagona , 
C ib i c ides haydoni ,  Len t icul ina ch irana , "Ang
ulogerina" cooperens i s , Bul imine l la e l egan
t i s s ima ? .  

1 6 2 0 '  B o l ivina c f .  oregonens is . 

1 6 5 0 1  Alabamina sc i tula , C ibic ides natland i .  

1 6 8 0 '  L ight tan sucro s ic s i l t s tone . No new spec ies . 

1 7 1 0 '  No new sp ec i e s  or l i thologi es . Increase in 
Spumel laria to abundan t .  

1 7 40 1 Pseudoha s t igerina micra , Trochammina s p .  var . 
( sma l l ,  th in , concavo-convex) . 

1 7 7 0 1  Len t icul ina we lch i ,  L. c f .  terry i ,  Nonion 
inf la tum. 

1 800 ' Bul imina sculpt i l is . 

18 30 ' Bul imina s p .  var . ( sma l l ,  spinose l ower 
third of tes t ) .  

1860 1 Bul imina lac iniata ,  Ba thys iphon eocenica . 

1 89 0 '  Bul imina microcos tata ( very abundant) , Uvig
er ina nudorobusta,  Valvul ineria tumeyens i s ,  
Bul imina s p .  var . ( sma l l ,  thin ,  pointed 
ini t i a l  end ) .  Pos s ib l e  hiatus . 

1 9 2 0 '  Brown muds tone . No new spec ies . 

1 9 5 0 1  C ibic ides c f .  laur isae , S igmo i l ina tenuis . 

1 9 80 ' P l ec tofrond icularia vaughan i ,  Valvul ineria 
cf.  churchi . 

2 0 1 0 '  Eggere l la s p .  var . ( l arge , crushed ) .  

2040 ' P lec to frond icular ia oregonens i s . 

2 0 7 0 1  Valvul ineria we lcomens i s ,  Gyroid ina aff . 
scalata . 

2 100 ' Valvul ineria churchi ,  Gyroid ina condon i ,  s . s . , 
Cass idul ina margare ta ? ,  F i sh teeth,  Bul imina 
sp . var . ( sma l l ,  costate except  for last 
chamber ) . 

2 1 3 0 1  Cass idul ina globosa ,  s . s . , B o l d ia hodg e i /  
cushman i ( in termediate form) . 

2 1 60 1 B o l ivina oregonens is , Loxo s tomum? s p .  var . 
( very sma l l ,  very thin) . 

2 19 0 1  Va lvul iner ia churchi var . ( large ) , Uv iger ina 
nud orobus ta var . ( large ) ,  U .  elongata,  U .  
churchi , Dental ina ? s p .  var . ( l arge frag
men t ) . 

2 2 2 0 1  Va lvul ineria tumeyens i s /churchi ( intermediate 
form) , V.  tumeyen s i s /churchi var . ( h igh 
trochosp ira l ) ,  U. cf . yazooens is ( large ) , 

2 2 20 ' , C ibic ides granulosus ? ,  C .  lauri sae , s . s . ,  
con t .  Cass idul ina g l obosa var . ( larg e ) , Trunco

r o ta l o ides aspens is , Bol ivina "rau i "  ( new 
species - shor t ,  wide te s t ) . Remark : Hispid  
Uviger ina reach maximum numbers in this 
samp l e ,  ind icat ing a "max imum transgress ion" 
(maximum water depth) . 

2 2 5 0 '  Eponides mexicana var . ( h ighly convex in
volute s ide ) , Cyc l ammina pac if ica , Vag inu
l inop s i s  saunders i ,  Anoma l ina c f .  garzaen
s is ? ,  Gyro id ina s o l dan i i/condon i ( in t ermed
iate form) , Textularia s p . , Subbot ina min
ima , Karrer i e l la contor ta . 

2 2 80 '  G l ob iger inatheka index,  Sarac enaria s p . , 
Quadr imorphina s p .  

2 3 1 0 '  Subbot ina s p .  var . ( large ) , P s eudog landu
l ina na l l peens i s ,  C ib ic ides ? s p .  var . 
( sma l l ,  thin , many chambers ) .  

2 340 ' P l ec tofrond icularia sears i .  Brown mud s tone 
l i tho logy inc reas ing ly res i s tant to Quater
nary "0" . 

2370 1 Pseudoha s t iger ina l i l l i s i ,  V irgul ina ? sp . 
var . ( very thin,  sma l l ,  rounded cross s ec
t ion, f inely c o s tate ) , V . ?  s p .  var . ( very 
thin , sma l l ,  smootN , B o l ivina s triate l l a ,  
increase in echinoid s p ines t o  abundant . 
Coal very abundan t .  

2400 ' Subbot ina prasaep i s .  Increase i n  Fl o r i l us 
app l in i  and G l obobul imina spp . to very 
abundant .  

2430 ' C ib i c ides o l equaens i s .  

2460 ' C l ean f ine-gra ined sand s tone . C ib ic ides 
na t l and i/haydoni ( intermediate form) . 

249 0 '  Pyr ite- quar tz sand s t one c l u s ters . Barren 
of ind igenous fos s i l s .  

2 5 2 0 1  Truncorotaloide s pentacamera ta , Caucas ina 
schencki var . ( l arge ) . 

2 5 5 0 1  S ubbot ina l inaperta . 

2 5 8 0 '  Bul imina s p .  var . ( l arge , smoo th, elonga te ) . 

2 6 1 0 '  Subbot ina c f .  wil soni . 

2 6 40 1 Med ium-gra ined sandstone . No new spec i es . 

2640- 2 76 0 '  No new s pecies  or l i tho logie s . 

2 7 9 0 '  Lenticul ina c owl i tzens i s ,  coal/l ign i t e  
( in termediate)  very abundant .  

2 8 2 0 1  Valvul ineria invo luta . 

28 5 0 '  Probab ly barren i f  indigenous Foramin if era . 

2 880 ' Increase in sand . Barren of ind igenous 
fos s i l s .  

29 1 0 '  Light gray t o  wh i te tuffaceous ? s i l ts tone ? .  
Barren o f  ind igenous fos s i l s .  

2 9 1 0- 2 9 7 0 ' No  new species or l i tho logi es . 

3000'  Os tracod var . ( deep med ian su lcus ) .  Prob
�b ly barren of indigenous Foramini fera . 

3030 ' Cyc lammina s p .  var . ( large ) , B i far ina nut
tal l i ,  Spume l laria var . ( " s p iny spheres " ) , 
Eponides a f f .  ros aformi s . 

3060 ' Anoma l ina cra s s isepta , Spongod isc idae var . 
( large ) . 

309 0 '  No new s pec ies or l i thologies . 



3 1 20' Vo lcanic rock fragments abundant . S iphonina 
cowl i t zens is , Alabamina cal ifornica , Uvig
er ina sp . var .  ( h i s p ido- cos tate ) ,  B o l ivina 
k l e inpe l l i  var .  ( increased e l onga t i on ) , "Ang
u l oger ina" s p .  var . ( obes e ) .  

CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

30- 60 

360- 1 080 

1080- 1 200 

1 2 00- 1 620 

1 6 20- 1 740 

1 740- 1 7 70 

1 7 70- 1 860 

1860- 2 0 7 0  

2070- 2 1 6 0  

2 1 60- 2 190 

2 190- 2 2 20 

2 2 20- 23 40 

2340- 2 370 

2 3 70- 2430 

2430- 2 640 

2640- 2 7 6 0  

2 7 60- 2 820 

2 8 20- 2 9 70 

29 70-3000 

3000-3 1 1 1  

Indetermina te Indetermina te 

Refug ian Upper Bathyal 

Ind e t ermina te Indeterminate 

Refugian Upper Ba thya l 

Upper Nar i z ian Outer Ner i t ic to 
Upper Ba thyal  

Upper Nari z ian Upper Ba thya l 

Upper Nar i z ian Upper M idd l e  Ba thya l 

Upper Nar i z ian Lower M idd l e  Ba thyal 

Upper Nar i z ian Upper M idd l e  Bathya l 

Upper Nariz ian Lower M i d d l e  Bathya l 

Upper Nariz ian Lower M idd l e  to 
Lower Ba thya l 

Upper Nar i z ian Lower M idd l e  Bathya l 

Upper Nar i z ian Midd l e  Bathyal und i f-
ferent iated 

Upper Nariz ian Outer Ner i t ic to 
Upper Ba thya l 

Indetermina te Probably M iddle 
Ner i t ic 

Indeterminate Inde terminate 

Indeterminat e  Probab ly M iddle 
Ner i t ic 

Indetermina te Indeterminate 

Nariz ian und if- Inner Ner i t i c ?  
ferent iated 

Nar i z ian und i f- Lower Midd l e  Ba thya l 
ferent iated 

AMER ICAN QUASAR PETROLEUM COMPANY 
LARKINS N O .  2 3- 3 3  

NW �  SEC . 2 3 ,  T6N , R5W 

A d i s t inc t ive feature of this wel l  s ec t ion i s  
t h e  unus ua l ly thick fos s i l iferous Nar i z i an sect i on 
above the upper Cowl i t z  sand . H ighe s t  Nariz ian 
fos s i l s  occur at  8 7 0  to 900 f t .  The sec t ion from 
8 7 0  to 1 2 6 0  f t  appears to be miss ing in many of the 
o ther we l l s  of this s tudy . This aberrant interva l 
cons i s ts of a midd l e  bathya l uppermo s t  (?) Nariz ian 
fauna from 870 to 1050 ft underlain by g laucon i t ic 
sandstone from 1080 to 1 200 f t .  This sand is here 
cons idered d i s t inc t ive from ( younger than ) the 
producing non- g l auc on i t ic upper Cowl i t z  s and a t  
M i s t  F i e l d .  

The sed iment s  penetra ted b y  t h i s  we l l  were 
depos i t ed quite c l ose to shore with one excep t ion ; 
the interva l from 9 6 0  to 990 ft contains abundant 
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na s s e l l ine Rad i o laria , ind icat ing s omewhat greater 
d i s tances from shor e .  Fos s i l i f erous port ions of 
the sect i on s uggest open marine cond i t ions in the 
upper Nariz ian and intermittant open marine in the 
Refugian .  

A maximum transgress ion j u s t  above the upper 
Cowl i t z  sand is def ined by max imum numbers of hispid 
Uv igerina from 1 6 5 0  to 1 6 80 f t .  

Two coal/l ign i t e  l ayers sugge s t  non-mar ine o r  
margina l marine cond i t ions at  1860 to 1 890 ft and 
2070  to 2 1 00 f t .  

The we l l  bot tomed in volcanics at  2 1 3 0 f t .  

B IOSTRATIGRAPHIC RESULTS 

The f o l l owing data were der ived from prev ious ly 
unproc e s s ed wet d i tch samp l es . A l l  s ing l e  depths 
noted b e l ow represen t  bot toms o f  30  f t  interva l s .  

30' Quinquelocul ina s p .  

60- 1 5 0' Barren of foss i l s .  Pyrite  very abundant at 
60-90' • 

1 80' She l l  fragments , Guttul ina irregu laris . 

2 10' Caucas ina schenc k i .  

240' Gas tropod . 

2 70' G l obobul imina s p .  

300 , 330' Barren o f  fos s i l s .  G laucon i te . 

360' S pume l laria ( s pheres ) ,  Spongodisc idae ( d iscs ) ,  
Spongurus s p .  Barren o f  Foramin i fera .  

390' Cass idul ina g l obos a ,  Me lon i s  c f .  pomp i l ioides , 
Uv iger ina a twi l l i/c ocoaens i s  ( intermediate 
form) , Pu l l enia s p .  

4 20' Uv igerina a twi l l i ,  C ib ic ides evo lutus , Cas
s idul ina c f .  galvinens i s . 

450' Eponides c f .  k l e inpe l l i ,  Len t icul ina spp . , 
P l ectofrond icularia packard i .  

480' Diatom ( pyri t ized , c entra te ) , S terras ters . 
Barren of Foramin ifera . 

5 1 0' L ight tan g l aucon i t i c  muds tone . Sponge 
sp icule s . Barren of Foramin ifera . 

540 , 5 70' No new species or l i tholog ies . Barren 
of Foramin ifera . 

5 70- 7 20' No new species or l i tho l og ies . Barren of 
Foramin i fera . Vol canic rock fragments . 

750' Uv iger ina s p. var . ( l ightly  cos tate ) . 

780' Bar ren of Foramin i fera . 

8 10'  C ibic ides haydon i ,  C .  a f f . mcmas ters i ,  P l ect
ofrond icularia grac i l is ,  F l o r i l us app l in i .  

840' Turboro ta l ia ins o l i t a ,  B o l ivina s triate l l a ,  
Ch i l oguemb e l ina cubens i s .  

870' Quinque locul ina imper i a l i s ,  Len t ic u l ina tex
anu s , B o l d ia hodg e i ,  Cibic ides c f .  mcmas ters i, 
B o l ivina oregonens is , B .  bas iscurta . 

9 00' Bul imina microcostata,  "Angulogerina" cooper
ens is , Loxo s t omum? s p . , Nodosaria l ong i scata . 

9 30' Elph i d i e l la s p . , Uvigerina nudorobus ta , Ps eu
doha s t igerina micra , Nas s e l l ari a .  

9 60' Lent icul ina we lch i ,  Gyro id ina s p .  

990' P l ec tofrond icular ia vaughani ,  Nas sel laria 
abundant ( maximum) . 



1 0 2 0 1  Gyr oid ina condon i .  

105 0 1  C ib ic ides na t l and i .  S ign i f icant shoa l ing 
from samples  above . 

1080 1 Sucros ic l i tho logy . Increase in sand 
through 100 mesh s ieve . 

1 1 1 0 '  F ine-grained g l aucon i t ic sandstone , pyr i t e
quar tz sand s tone c lus ters , E lph i d ium s p . , 
Eponides mexicana . 

1 140 ' Al abamina kernens i s ,  "Eponides"  s p .  ( o f 
T ipton ,  e t .  a l . , 1 9 7 3 ) ,  Nonion inf la tum. 

1 1 7 0 1  Vag inul inop sos lewisens is ? ,  Valvul ine r ia 
menl oens i s  (worn ) . 

1 2 0 0 '  Epis tomina sp . ,  Len t icul ina c h irana . 

1 2 3 0 1  Vag inul inops i s  saunders i .  Sharp decrease in 
samp l e  s i ze after proc e s s ing . 

1 2 6 0 '  Tan to brownish-gray muds tone . No new 
sp ec ies . 

1 2 9 0 1  Ceratobu l imina washburne i ,  P l ec tofrond icu-
laria aff . cal ifornica ? ,  Echinoid s p ines . 

1 3 2 0 ' Tan s i l ty muds tone . Bul imina lac iniata . 

1 3 5 0 1 Gyro id ina c f .  scalata?  

1 3 80 1 C ib ic ides c f .  cushman i ?  

1 4 1 0 '  Cibic ides c f .  cushmani .  

1440 1 Cibic ides mcmas ters i ,  Cass idul ina g l obosa 
var .  ( inflated chambers ) .  

1 4 7 0 '  Hap l a phragmo ides s p . , Arenac eous inde ter
mina t e .  

1 5 0 0 '  Egger e l l a  sp . var . ( c rushed ) ,  Bul imina 
sculp t i l i s ,  Lent icul ina c f .  terry i ,  B o l ivina 
k l e inpel l i .  

1 5 3 0 '  Brown calcareous ? mud s tone . Hap laphrag
mo ides tru l l is sata . 

1 5 6 0 1  No new sp ec ies or l i tho l og ies . 

1 590 1 Va lvu l iner ia churc h i ,  Textu laria?  s p .  var . 
( larg e ) , Uv iger ina c f .  church i ,  Eponides 
mexicana var . ( invo lute s ide h ighly c onvex) , 
Bul imina corrugata , Truncorotalo ides s p .  var . 
( four chambers outer whor l ) . 

1 6 2 0 '  Dia tom var . ( tr iangular ou t l in e ,  pyr i t iz ed ) , 
Subb o t ina spp . 

1 6 5 0 1  P s eudog landul ina na l l peens i s ,  Quinquelocu
l ina goodspeed i ,  Uviger ina e l ongata? , Sub
bot ina senn i ? , Gyroid ina c ondon i/oc tocam
erata ( intermediate form) , Bul imina c f .  
corrugat a .  

1 6 80 ' Uviger ina c f .  yazooens is var . ( larg e ) , U .  
nudorobus ta common ( maximum) . 

1 7 1 0 '  C ib ic ides sp . var . ( thin in edge v iew) , 
Saracenaria s p .  Uviger ina nud orobu s ta var . 
( l arge ) ,  Bul imina s p .  var. ( th in wa l l ,  
s p inose lower hal f ) . 

1 7 40 , 1 7 7 0 '  No new spec ies or l i thologies . 

1 800 ' 

1830 ' 

H ighe s t  med ium-gra ined sandstone . 
mcmasters i ,  Eponides af f .  dupre i ? .  
� Cowl itz  sand . 

Ammodiscus?  ( fragmen t ) . 

C ibic ides 
I££ of 

1860 ' "G lobul ina" landes i ( of Beck , 1 9 43 ) ,  S igmoi
l ina tenuis . Top of second ( lower ) interval 

1860 ' , of sands tone- pyr i te c lus ters . 
cont . 

1 890 ' Coa l/l ign i te very abundan t .  Valvul iner ia 
we lcomens i s .  

1 9 2 0 ,  1 9 50 ' N o  new species o r  l i tholog ies . 

1 9 80 ' Cyc lammina s p .  var . ( l arge ) .  

2 0 1 0 ,  20 40, 2 0 7 0 '  No new s pec ies or l i thologies . 
Bar ren of ind igenous Foramin if era . 

2 100 ' Barren of ind igenous Foramini fera . Coal/ 
1 ign i te f l ood . 

2 1 30 ' Barren of ind igenous Foramin i fera.  Volcanic 
rock fragmen ts very very abundan t .  

CONCLUSIONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

0- 150 

150- 2  70  

2 70- 330 

3 30- 450 

450- 7 8 0  

780- 8 7 0  

870-900 

900-990 

990- 1050 

1050- 1 2 60 

1 2 6 0- 1 530 

1 5 30- 1 6 5 0  

1 6 5 0- 1 6 80 

1 680- 1 7 10 

1 7 1 0- 1 860 

1860- 1980 

1980- 2 1 30 

Indeterminat e  

Re fug ian 

Indeterminate 

Refug i an 

Indetermina te 

Refug ian 

Upper Nariz ian 

Upper Nar iz ian 

Upper Nariz ian 

Upper Nariz ian 

Upper Nar i z ian 

Upper Nar i z ian 

Upper Nar iz ian 

Upper Nariz ian 

Inde terminate 

Ind etermina te 

Indetermina te 

Indetermina te 

N er i t ic und ifferen
t ia t ed 

Mar ine und i f feren
tiated 

Upper Ba thyal 

Mar ine und iffe ren
t iated 

Upper Ba thya l 

Upper Midd le Bathya l 

M idd l e  Bathya l und if
ferent iated 

Upper M idd l e  Bathya l 

Inner to Outer 
Ner i t ic 

M ixed Ner i t i c  to 
Upper M idd l e  Bathya l  

Lower M idd le Bathya l  

Lower M i d d l e  Ba thya l 
to Lower Ba thyal 

Lower Middle Ba thyal 

Mixed Ner i t ic to 
M idd l e  Ba thyal 

M ixed Marg ina l Mar
ine to Middle Ner i t ic 

Poss ibly Non-Mar ine 

AMERICAN QUASAR PETROLEUM COMPANY 
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SE� SEC.  25,  T6N , R5W 

The we l l  pene tra ted two main sed imentary 
interva l s  s eparated by a thick vol canic sequenc e .  
The h igher sed imentary interval conta ins the 
Re fugian-upper Nar i z ian boundary in a s i l tstone at 
590  to 620  f t .  A large benthic faunal change 
occurs her e .  A l s o ,  d i ffering watermass cond i t ions 
across this contact are ind ica ted by a large in
creas e in rad iolar ian abundance in the Nar iz ian . 
Therefore a hiatus at 5 9 0  to 6 2 0  f t  exists based 



on microfos s i l s .  
The en t i re we l l  sect ion below 6 20 f t  i s  

Nar i z ian i n  age . Volcan ics extend from 3600 to 
5830 f t ,  fo l l owed by a sandy interva l from 6070 to 
67 00 f t .  The bot tom 300 f t  ( t o 7000 f t ,  T .D . )  is 
lower Nar iz ian in age , based on the presence of 
Bagg ina teninoens i s  and Gaudryina coal ingens is . 

Paleoba thyme try is s omewhat mono tonous in 
fo s s i l i f erous sed imentary interva ls  of the we l l ,  
wh ich could b e  due in part t o  cons iderab l e  cavings 
in the d i tch samples . Mos t of the fos s i l iferous 
sed imen ts were depos ited in open marine nearshore 
wa ters at upper to midd le ba thyal depths . An 
except ion i s  a pos s ib ly marg ina l marine interva l 
from 3480 to 3600 f t .  Two r e l a t ively deep ( l ower 
midd le ba thya l )  interva l s  occur at 740 to 1 100 f t  
and 6400 t o  6 4 3 0  f t .  

Conc lud ing t h i s  we l l  report i s  a correlat ion 
with the Re ichho ld Columb ia County No . l ,  OH . 

BIOSTRAT IGRAPHIC RESULTS 

The f o l l owing data were derived from previous
ly unproces sed we t d i tch samples . A l l  s ing le 
dep ths noted below represent b o t toms of 30 f t  
interva l s . 

0- 1 8 0 '  Very f ine-gra ined sand s tone and s i l t s tone . 
L ign i t e  very abundant ( 0- 1 2 0 ' ) .  G l a s s  
shards very abundant ( 1 20- 1 50 ' ) .  Barren of 
mar ine foss i l s . 

2 1 0 '  Uv iger ina c f .  cocoaens i s ,  Me l onis  pomp i l i
oides , C ib ic ides c f .  evo lutus var . ( very 
th ick sutures and per ipheral r im) , Eponides 
gaviotaens i s ?  ( worn) , She l l  fragments . 

240 ' H ighe s t  brown sucro s ic muds tone . Len t icul ina 
s p . , Uviger ina ga l loway i/atwi l l i  ( in termed
iate form) , P l ec to frond icularia packard i ,  
C ibi c ides evo lutus , Bol ivina k l e inp e l l i ,  
D iatom ( pyr i t i zed , c entra te ) .  

2 7 0 1  Gut tul ina irr egu la ris , Uv iger ina c f .  gal lo
way i ? . 

300 1 No new species or l itho l og i es . 

3 3 0 1  Uv iger ina aff . mexicana , U .  atwi l l i ,  Cas-
s idulina g l obosa . 

360 1 Uv igerina c f .  a twi l l i ,  S pume l laria ( s pheres ) .  

390 1  No new spec ies or l i tho l ogies . 

4 2 0 1  Cas s i dulina g l obosa/galvinens i s  ( intermed iate 
form) , Cauc as ina sc hencki . 

450 ,  480 1 No new spec ies or l i tholog ies . 

480-500 ' No samp l e  ava i l ab l e .  

5 3 0 1  C ibic ides haydoni ,  B o l d ia hodge i ,  Gyro id ina 
condon i .  

5 6 0 '  " S a l t  and pepper" s i l ts tone . P l anularia 
markl eyana ( of Rau ,  1 9 48 ) . 

5 9 0 1  Quinque l ocul ina imperia l i s ,  C ib i c ides o l e
quaens i s , Echinoid s p ines , Eponides yeguaen
s i s .  

6 2 0 1  Vag inu l inops i s  saunders i ,  V .  l ewis ens i s ,  
Cib ic ides nat l and i ,  C .  mcmas ters i ,  Bul imina 
lac iniata,  Lent icul ina c f .  terry i ,  L. c f .  
welch i ,  Alabamina sc i tula , S i phonina cowl i t z
ens is , Os tracod , Subbot ina yeguaens i s ,  S .  
spp . , F l or i lus appl ini , Nonion planatum, Ba th
ys iphon eocenica , P l ec tofrond icularia 
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62 0 '  ( c ont . )  mul t i l inea ta,  Uv iger ina gardnerae ? ,  
S pongod isc idae ( d isc s ) ,  Ps eudoha s t igerina 
micra , Ceratobul imina washburne i .  Poss ible 
h iatus . 

6 5 0 '  Gyroid ina rotund iformis ,  Gaudryina s p .  var . 
( smal l ) ,  P l ec tof rond icularia a f f .  c a l i f orn
ica ? ,  Diatom var .  ( tr iangular out l ine ) . 

680 ' Cyc lammina pac if ica . 

7 1 0 '  P l ec tofrond icularia s ears i ,  Lent icul ina 
ch irana , Hap laphragmo ides sp . var .  ( smal l ) ,  
Bol ivina oregonens i s ,  B .  s tr iate l l a .  

740 1 C ib ic ides cushmani ,  "Anguloger ina" cooper
ens is . 

7 7 0 '  Uv iger ina nudorobus t a ,  Bul imina microcos tata , 
Pyr i t e " s t icks " .  

800 ' Bul imina co rruga ta?  

830 1 S terras ters , Truncorota l o ides ? sp . ( j uv-
en i l e ) , P l e c t o frond icular ia vaughan i .  

860 ' E p i s t omina s p . , Nassel lar ia . 

89 0 1  Bol ivina bas iscurta,  F i sh rema ins . 

9 2 0 '  Uv iger ina a f f .  church i ? , Alabamina kernens i s ,  
Sp iro locul ina ? s p .  

9 5 0 '  V irgul ina c f .  braml e t te i .  

9 8 0 '  Karrer i e l la c ontor ta , C ibic ides f e l ix? , 
Subb o t ina l inaperta , Trunc orota l o i des 
aspens i s .  

1010 ' N o  new spec i e s  o r  l i tho l og i es . 

1040 ' P lec tofrond icularia grac i l i s .  

1070 ' No new s pec i e s  or l i tholog ies . 

1 10 0 '  Va lvu l ineria churc h i ,  s . l . ,  V .  invo lut a .  

1 1 3 0 '  N o  new spec i e s  or l i thologies . 

1 1 6 0 '  Highe s t  med ium-gra ined sands tone . Val
vu l ineria church i ,  Saracenar ia s p .  

1 1 9 0 '  V i rgul ina sp . var . ( inflated chamber s ) .  

1 2 2 0 1  Anoma l ina garzaens is ? ( umb i l ic a l  p l ug on 
evo l u te s ide ) . 

1 2 5 0 '  Valvu l ineria c f .  tumeyensis , Truncorotal
o ides pentacamera ta?  ( j uven i l e ) , Amphi
morph ina ? c a l ifornica?  ( j uven i l e ) . 

1 2 80 ' Egger e l l a s p .  var . ( large ) , Uv iger ina c f .  
e l ongata.  

1 3 1 0 '  Al lomorph ina cf.  macros tomata . Bentonite 
very rare . 

1 3 3 0 1  Gyro id ina c f .  scala t a .  

1 3 5 0 '  Amphimorphina cal i fornica . Increase in 
sand . 

1 3 9 0 1  Anoma l ina c o s t iana ( of Beck , 1943 ) .  L igni te/ 
g i l s on i t e  very very abundant .  

1430 ' N o  new spec i e s  o r  l i tho l ogi es . 

1 4 7 0 1  Bul imina c f .  mac i l enta var .  ( large ) .  

1 4 7 0- 1 9 1 0 '  Barren o f  ind igenous Foramin i fera . 

1 9 5 0 '  No new s pec ies or l i tho l ogies . 

1 9 7 0 1  Saracenaria hantkeni ( of Beck , 1 9 43 ) .  

199 0 ,  2020 ' No new s pec ies or l i tholog ies . 

2 05 0 '  Quinque l ocul ina goodspeed i ,  Eponides 



2050 ' ( c ont . )  mex icana var . ( invo lute s ide highly 
convex) . 

2080 ' Cass idul ina c f .  g l obosa var . ( unc o i l ing ) . 

2 1 1 0 '  No new spec ies or l i thologies . 

2 1 40 1 Volcanic?  sand s tone . Cass idul ina g l obosa 
var .  ( unc o i l ing ) , Uv iger ina yazooens i s ? ,  
Valvul iner ia menloens i s .  

2 1 40-2260 ' No new s pec ies . Poss ibly barren of 
indigenous Foramini fera . H ighes t 
trans lucen t  green gra ins at 2 1 70- 2 2 00 ' . 

2 2 9 0 ,  2 3 2 0 '  No new s pec ies or l i thologies . 

2 3 50 ' S igmomorph ina schencki ( po s s ibly caved ) .  

2 3 80 1 No new spec ies or l i thologies . 

2 4 1 0 1  Pscudoglandul ina con ica , Reophax ? s p .  var . 
( l arge ) ,  Cibic ides s p .  var . ( umb i l ical plug ,  
both s ides ) ,  Nodosaria d e l ic iae? ( fragment ) ,  
Cyc lammina s p .  var . ( l arg e ) . 

2440 1 Ostracod var . ( deep median s u lcus) , Trocham
mina c f .  glob iger inaformi s . 

2 4 7 0 1  Ammodiscus c f .  ince rtus , Egger e l la aff . 
e l onga ta ( coarse wal l ) .  

2470- 2 560 ' No new s pec ies or l i tholog ies . 

2590 ' Ps eudog landul ina nal l peens i s .  

2 6 20 , 2 6 5 0 '  No  new s pec ies o r  l i tho log ies . 

2680 ' Marg inul ina s p .  B ?  ( of Beck , 1943 ) . 

2 7 1 0 '  No new spec ies or l i tho log i es . 

2 7 40 1  Eggerella c f .  elonga ta . 

2 7 7 0 '  Marg inul ina s p .  c ( o f Beck , 1943 ) . 

2 7 70- 2930 ' No new sp ec ies or l i tho l ogies . 

2 9 6 0 '  Vol canic rock fragments . No new sp ec ies or 
l i thologies . 

29 60- 3480 ' Probab ly barren of ind igenous Foram in
if era . 

3480- 3 600 ' Cal careous ind etermina te ( poorly pre-
served ) .  

3600-5830 ' Basa l t .  Barren of ind igenous fos s i l s . 

5 8 30- 5 86 0 '  No samp l e  ava i lab l e .  

5860-6 100 ' N o  new spec ies o r  l i thologies . 

6 1 00- 6 1 20 ' No samples  ava i l ab l e .  

6 1 20- 6 3 2 0 '  Barren o f  ind igenous Foramin i fera . 
Serpent ine /tal c ?  common at 6 1 60- 6 1 9 0 ' . 

6 3 20-6400 ' No new spec ies or l i tholog ie s . 

6400-643 0 '  Uviger ina nudorobusta ( not a " top" ) 
rare to common ( poss ib ly ind igenous ) .  

6430- 6 46 0 '  Barren of ind igenous Foramin i fera . 

6460-649 0 '  Nodosaria? ( chambers ) common . 

6490- 6 6 40 1  No new spec ies or l i thologies . 

6640- 6 6 7 0 '  B ifarina ? s p .  ( very worn ) . 

66 70-6 700 ' No new s pec ies or l i tho l ogies . 

6 700- 6 7 30 '  Bagg ina teninoens i s .  

6 7 6 0 '  Gaudry ina c f .  coal ingens i s , Subbo t ina pra
saep i s ,  Uv iger ina ? demicos tata ( poorly 
pres erve d ) , G l ob iger inatheka spp . ( poorly 
preserved ) ,  Ch i l o s tome l l a sp. var . ( s lender 
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6 7 6 0 1  ( c on t . ) te s t .  

6760- 6 7 7 0 1  N o  samp l e s  ava i lab l e .  

6 7 7 0-6800 1 No  new species or l i thologies . 

6830 1 Sponge spicules ( l arg e) , Gaudry ina coal ing
ens is , Truncor o ta l o ides bul lbrook i .  

6860 ' G l ob iger inatheka index, Uviger ina garza
ens i s .  

689 0 '  Quadr imorph ina s p .  

6890- 6 940 1 No  samp l e s  avai lab l e .  

69 7 0 1  No new spec ies o r  l i thologie s 

69 70-6990 1 No samp le ava i l ab le 

6990-70 00'  No new species or l i thol ogies. 

DEPTH ( FEET ) 

0- 1 80 

1 80- 480 

500-590 

590- 7 40 

740- 830 

830-890 

890-920 

920- 1 100 

1 1 00- 1 1 60 

1 1 6 0- 13 50 

1 3 5 0- 1 590 

1 5 9 0- 19 1 0  

1 9 1 0- 2 0 2 0  

20 20- 20 5 0  

2050- 2 1 1 0 

2 1 1 0- 2 260 

2 2 60- 2930 

29 30-3450 

3450-3 600 

3600- 5 830 

5 860-6 100 

6 1 20- 6320 

6 3 20- 6400 

6400-6430 

6430-6460 

6460-6 700 

6 700- 7000 

CONCLUSIONS 

STAGE PALEOENV IRONMENT 

Ind etermina te 

Refug ian 

Refug ian 

Upper Nar i z ian 

Upper Nar i z ian 

Upper Nariz ian 

Upper Nar iz ian 

Upper Nariz ian 

Upper Nariz ian 

Upper Nar i z ian 

Ind et ermina te 

Ind etermina te 

Nar iz ian 

Nar iz ian 

Nar i z ian 

Ind eterminate 

Nar iz ian 

Ind e terminate 

Indeterminate 

Indetermina te 

Nar iz ian 

Ind eterminate 

Narizian 

Nar i z ian 

Indetermina te 

Nar iz ian 

Lower Nar iz ian 

Ind etermina te 

Upper Bathya l 

Upper to Upper M idd le 
Ba thya l 

Upper Midd le Ba thyal 

Lower Middle Ba thya l 

M idd le Ba thyal undif
ferent iated 

Lower M idd l e  to Lower 
Bathya l  

Lower M i d d l e  Ba thyal 

Upper Midd le Bathyal 

M ixed Middle Ner i t ic to 
Lower Midd l e  Ba thyal 

Non-mar ine to Marg inal 
Mar ine ? 

Ind e termina te 

Upper Midd l e  Ba thya l 

Lower Midd l e  Bathyal 

Upper Middle Ba thyal 

Inde termina te 

Probab ly Upper B a thya l 

Indeterminate 

Non-mar ine to Marginal 
Mar ine ? 

Indetermina te 

Outer Ner i t ic or 
deeper 

Indet erminate 

Bathya l und ifferen
tia ted 

Lower Middle Ba thya l ?  

Ind e t ermina te 

Upper to Middle Ba th
yal und ifferent iated 

Probably M idd le 
Ba thyal 



CORRE LAT ION WITH THE REICHHOLD 
COLUMB IA COUNTY NO , l ,  OH 

There is a good foraminiferal cor relat ion for 
the f o l l owing interva l s :  500 to 980 ft in the 
Longview F ibre No . 25-33 correlates with 1530 to 
2220 ft in the Columbia County No . l ,  OH . The 
we l l s  do not correlat e pa le ontological ly outs ide 
the above ment ioned interva ls  due to fauna l d i l u
t i on by sand below and volcan ic glass  shards ( in 
the 25-33 ) above . 

L . F .  25- 3 3  

- - - - -

- - - - -

530 ' 

6201 

6 2 0 '  

6201 ( c f . ) 

7 7 0 '  

800 ' 

8301 

9 2 0 '  

9801 

9801 

1 1 3 0 '  

12 801 

24401 

HIGHEST OCCURRENCE 

Uv iger ina c f .  a twi l l i  

P l ec tofrondicularia 
packard i  

Alabamina kernens is 

Turboro tal ia ins o l i ta ,  
P l ec tofrondicularia minuta 

T. ins o l i ta ,  max imum -
numbers 

C ib i c ides haydoni 

_f. na t l and i 

P s eudoha s t iger ina micra 

Lenticul ina we lchi 

Uv iger ina nudorobus ta 

Bul imina microco s tata 

P l ec tofrondicularia 
vaughani 

Uviger ina nudorobus ta , 
maximum numbers 

Truncorotalo ides aspens i s  

Karrer iel la contorts 

Inc rease in sand 

Eggere l l a  � ·  � ·  ( large , 
crushed ) 

Trochammina c f .  globi-

c.c. 11 OH 

450 ' 

5 7 0 '  

9001 

12601 

1380 ' 

1 5 9 0 '  

1650 ' 

1740 ' 

1 7 7 0 '  

189 0 '  

1 89 0 '  

19 80 ' 

2 2 201 

22201 

2 2 501 

24301 

24901 

ger inafor;is - - - - -

AMER ICAN QUASAR PETROLEUM COMPANY 
CROWN ZELLERBACH NO . 14- 21 

NW� SEC , 14 , T5N , R5W 

The fo s s i l i ferous port ion o f  this we l l  sect ion 
( 30 to 1240 f t )  was depo s i ted near shore , and for 
the mos t  part under open marine cond i t ions . There 
was a d i s t inc t ive transgress ive-regress ive cyc l e  in 
the upper Nar iz ian from 510 to 1240 f t .  A maximum 
transgress ion occurred from 900 to 9 6 0  f t .  

Comparison o f  the 14- 21 we ll with the nearby 
25-33 ind icates tha t the two we l l  sect ions are very 
s imilar between the top of the Nar i z ian and the 
upper Cowl i t z  sand . However , it appears that the 
upper Nar iz ian s e c t ion pene trated by the 14- 21 was 
depos i ted shoreward of equ iva l ent 25-33 sed iment s .  
This is indica ted by the off shore rad iolar ian group 
Nas s e l laria be ing present in the 25- 3 3 ,  but ab sent 
in the 14- 21 dur ing the ir upper Nar i z ian maximum 
transgress ions . 
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B IOSTRATIGRAPHIC RESULTS 

The f o l l owing data were d e r ived from previously 
unprocessed we t d i tch samples . Al l s ing le depths 
noted below repres ent bottoms of 30 f t  interva l s . 

301 Cass idul ina g l ob osa , S terras ter s ,  S ponge 
spicu les . 

601 Light brown ish-gray muds tone . Spumel lar i a .  

90 ' Uviger ina c f ,  atwi l l i ,  U ,  atwi l l i ,  U .  spp . 
( f inely cos tate ) ,  Lenticul ina spp . ,  Ca s s idul ina 
c f .  galv inens i s , C .  c f .  g l obosa , C ib ic ides aff . 
evo lutus ( th ickened sutures and peripheral r im) , 
C .  evo lutus , Guttul ina irregular i s ,  Eponides 
k l e inpe l l i  ( imma ture ) ,  Turboro ta l ia ins o l i ta ,  
Nonion p l anatum, Lagena s p . , P l ectofrondicular
ia packard i ,  Gaudry ina s p .  ( poorly pres erved ) ,  
Fl ori lus appl ini . 

1 2 0 ' Cyc lammina pac if ica , Globobul imina spp . , 
Lent icul ina " c f . we lchi" ( of Rau , 1948 ) , 
Karrer i e l l a was h ingtonens is , Gyro id ina 
p lanata , Pul lenia spp. , Uv iger ina c f ,  cocoa
ens i s ,  Gaudryina a l azanens i s ,  Nodosaria longi
scata , Uv iger ina garzaens is ( c ontamina t ion? ) ,  

150 ' B o l ivina s tr iatel la , Al abamina kernens is , 
Cibic ides haydon i ,  Glass shards very abundant .  

1 8 0 '  Glob iger inatheka index, C i b ic ides olequaens i s , 
"Anguloger ina" cooperens i s , Non ion ha lkyard i .  

210 ' Light gray s i l t s tone . She l l  f ragments , Gut
tul ina frankeL 

240 ' P s eudog landul ina inf la ta , Quinque locul ina spp ., 
Melonis pomp i l i o ides , Anoma l ina s p .  

2 7 0 '  Quinque locul ina imper ia l i s ,  Spongodisc idae var. 
( d i scs ) ,  B o l ivina k l e inpe l l i .  

300 , 330 ' Samples no t examined . 

3 6 0 '  Ceratobul imina washburne i ,  Boldia c f ,  hodgei . 

390 , 420 ' Samples no t examined . 

45 0 '  P l ec tof rond icularia mu l t i l inea ta , 

480 ' Samp le not examined . 

510 ' B o l d ia hodge i ,  Lent icul ina s p .  var . ( l arge ) ,  
Bul imina l a c ini ata , Gyro idina condon i ?  ( dis
torted tes t ) , Ech inoid s p ines, 

540 ' E l phidie l la s p . , V irgul ina sp. var . ( chambers 
very loos ely ar ranged ) ,  Cib ic ides c f ,  nat
land i ,  C. c f .  mcmasters i .  

5 701 G l obobul imina oregonens i s ,  E lphid ium s p .  var . , 
Cibic ides na t land i ,  "Robu lus " ? s p .  d ( of Beck , 
19 43 ) . 

600 ' Benton i te common . Ba thys iphon eocen ica , Vag
inu l inop s i s  saunders i ,  Os tracod , Caucas ina 
schencki . 

630 ' S i l ts tone to very f ine-gra ined sand s t one . No 
new spec i e s . 

6 6 0 '  Lign i t e  common . Very f ine-gra ined sand very 
very abundant , No new spec ies . Po s s ibly 
barren of ind igenous Foraminif er a .  

69 0 '  Gut tul ina hantkeni .  Poss ibly barren o f  indig
enous Foramin ifera,  

720 '  Arenac eous inde terminate , C ib ic ides sp.  var .  
( a t tached ? form) . 

7 5 0 ' L ight gray micac eous muds tone . Karr e r i e l l a  



7 5 0 '  ( c ont . )  contorta?  ( obe se ) .  

780 1 Haplaphragmo ides tru l l i s sata , Eponides c f .  
gaviotaens is , Bol ivina oregonens i s .  

810 ' C ib ic ides cushmani ,  Quadr imorphina s p . , 
Gaudry ina ? ( Egger e l la ? )  s p .  ( l arge frag
ments ) ,  Hap laphragmo ides s p .  var .  ( sma l l ,  
smooth ) ,  Egger e l l a ?  e l ongata?  ( poorly pre
served ) ,  Lent ic u l ina ch irana , Bul imina s p .  
va r .  ( sma l l ,  l ightly s p inos e ,  po inted ini t ia l  
end ) ,  P l ec tofrond icularia sears i ,  Gyroid ina 
condon i .  

840 ' Epon ides gaviotaens is , P s eudohas t iger ina 
micra , Alabamina sc itula , S igmo i l ina ? s p .  
( smal l ) .  

8 7 0 '  P l ect ofrond icular ia robus ta? ( fragment ) ,  Bu l i
mina sculpt i l i s ,  P l ec tofrond icu lar ia vaughani .  

900 ' D iatom ( pyritized,  c entra te ) , Subbot ina spp . , 
Uv iger ina garzaens is . 

930 1 Epistomina eocenica , Uv iger ina churchi , U .  
garzaens is ( max imum number s ) ,  Cass idul ina 
g l obosa var .  ( unco i l ing) , Lenticul ina c f .  
terry i .  

9 6 0 1  Uviger ina e l onga ta ? ,  Marg inul ina s p . , S p iro
locu l ina ? sp . ,  Lag ena cos tata,  Va lvu l ineria 
churchi ( poorly preserved ) ,  Uviger ina nudo
robu s t a ,  C ib ic ides laur isae , Gas tropod . 

9 9 0 '  S ubbot ina prasaep is , Eponides sp . ( of T ip ton , 
e t .  a l . ,  19 7 3 ) , Gyroid ina octocamerata , Rob
ert ina wa sh ing tonens i s ,  Spumel laria very 
abundant . 

1 0 2 0 '  Egger e l l a ?  s p .  ( large ) ,  P s eudohas t iger ina 
micra/l i l l i s i  ( intermed iate form) , Va lvu l in
eria church i .  

1050 1 Reduced fauna . N o  new spec ies or l ithologies. 

1080 , 1 1 1 0 '  No new species or l i tho l og ies . 

1 140 ' Nodos aria d e l i c ia e .  

1 1 7 0 '  Maj or inc rease i n  sand . Bul imina s p .  var .  
( l arg e ,  smooth ) ,  Cibic ides evo lutus var .  
( p lug on sp ira l s ide ) , C ib ic ides mcma s t er s i ,  
Discorb i s  coa l ingens i s  ( of Ma l lory , 1959 ) .  

1 2 0 0 '  Va lvul iner ia invo luta . Very micaceous s i l t
s tone· . 

1 2 2 0 ,  1 240 ' No new sp ec ies or l i tho l og i es . 

1 2 6 0 '  No new s pec ies . Increase in sand . 

1 2 8 0 '  N o  new spec ies . Lign i t e  abundant . 

1 300 ' C ib i c ides s p .  var . ( thin,  smooth ) .  

1 3 20 '  No  new spec ies or l i tho l og ies . 

1 340 ' Ammod iscus ? sp . ( l arge fragmen t ) . 

1 3 60 ' L i thology primar i ly f ine-gra ined sand s tone . 
Lign i t e  very very abundan t .  Poss ibly barren 
o f  indigenous Foramin if era . 

1 3 80 1 G i l son i te abundant .  No new sp ec ie s .  

1400 ' N o  new spec ies . Quar tz-pyr i t e  s pher ical 
c l us ters abundan t .  

1400- 1 5 40 ' Barren o f  indigenous Foramin ifera . 
Cement at 146 0 ' . Pyr ite abundant at 
1 5 40 ' . 

1 5 6 0 ' Sands tone coars ens to f ine to med ium-grained . 
Barren of indigenous Foramin i fera . 

l l  

1 5 6 0- 1 6 40 ' N o  new l i tho l og ies . Barren o f  indig
enous Foramin ifera . 

1660 ' Subbot ina c f .  w i l s on i .  Probab ly barren of 
ind igenous Foramin ifera . 

1 6 8 0 ,  1 700 ' No new l i tho l ogies . Barren of indig
enous Foramin ifera . 

CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

0-450 

480- 5 10 

5 1 0- 6 60 

660- 7 80 

780- 8 7 0  

8 70-900 

900-960 

960-990 

990- l l40 

l l 40- 1 2 40 

1 240- 1 3 40 

1 340- 1 7 00 

Refug ian Upper Ba thya l 

Refug ian Upper to Upper Middle  
Bathya l 

Upper Nar iz ian M ixed Inner Ner i t i c to 
Upper Bathya l 

Upper Nar iz ian M idd l e  to Outer Ner i t ic 

Upper Nar iz ian Upper Midd le Ba thyal 

Upper Nar iz ian Lower M idd l e  Ba thya l 

Upper Nar i z ian Lower Middle to Lower 
Ba thyal 

Upper Nar iz ian Lower Middle Ba thya l 

Upper Nar iz ian Upper to Upper M idd le 
B a thya l 

Upper Nar iz ian M idd le to Outer Ner i t ic 

Upper Nar i z ian Marg ina l Mar ine to 
Middle Ne r i t ic 

Indetermina te Indetermina te 

AMERICAN QUASAR PETROLEUM COMPANY 
WILNA e t  al NO.  5-23  

SW� SEC . 5 ,  T6N,  R4W 

In this we l l  section both lower Re fug ian and 
uppermo s t  Nar i z ian faunas were not s een perhaps due 
to low sampl ing dens i ty be tween 1 1 7 0 and 1 5 70 ft . 
Also of in terest is a Nar iz ian fauna from 3 840 to 
3900 ft,  wh ich i s  interbedded in v o lcanic s .  

The main sand body ( upper Cowl i tz sand ) above 
the volcanics conta ins a mixed fauna with species 
represen t ing depths ranging from midd l e  ner i tic  to 
middle ba thya l .  It is the o p inion of th i s  wr i ter 
that the sha l l owes t  spec i e s  in the sand are indig
enous . Furthermore ,  a typ ical shoal ing i s  ev ident 
from the maximum upper Nar i z ian trans gress ion at 
1600 f t  down to the top of the upper Cowl i t z  sand a t  
approximatel y 1950 f t. 

General ly rare spume l l ine Rad iolaria and p l ank
t i c  Foramin i fera ind ic a te nearshore open marine 
cond i t ions throughout the fo s s i l if erous sect ions of 
the we l l .  

Rounded coarse sand above the h ighe s t  fo s s i l s  
a t  540 t o  600 ft  i s  sugges t ive o f  a beach env iron
men t . 

B IOSTRATIGRAPHIC RESULTS 

The fo l l owing data were d e r ived from prev ious ly 
unproce s s ed we t d i tch samp l e s . S ing l e  depths noted 
be low represent bottoms o f  3 0  f t  interva l s . 

0- 2 7 0 ' No samples  ava i labl e .  



300 1 Very f ine-gra ined micac eous sandstone . 
Barren of fos s i l s .  

300- 3 9 0 '  No samples  ava il ab l e .  

420 1 B o l ivina c f .  k l e inpe l l i .  

450 , 480 ' No  samp l e s  ava i lab l e .  

5 1 0 '  L ight brown s i l ts tone . Vo lcanic glass shards 
very abundant .  Barren of fo s s i l s .  

540 ' N o  samp l es ava i l ab l e .  

5 7 0 '  Rounded coarse-gra ined sand abundant .  Barren 
of fos s i l s .  Po s s ible  beach . 

5 70- 660 ' No new l i thologie s . Barren of foss i l s .  

69 0 '  She l l  fragments ( very abundan t ) , E l ph idium/ 
E l phidie l l a group . Volcan i c ?  l i thology . 

690- 7 5 0 1  N o  new l i thologie s . Barren of Foramin i f
era.  

780 ' L ight tan s i l ty l ign i t i c  muds tone . Barren 
of Foramin ifera . 

8 1 0 '  Increase in l igni t e .  Barren of Foramini fera . 

840 ' Gyroidina c f .  planata ( smal l ) .  

8 7 0 1  Cas s idul ina crass ipunc ta ta , C ib ic ides spp . , 
D iat om ( pyr i t ized,  centrat e ) . 

900 ' Gut tul ina irregular i s ,  S ubbot ina sen i l i s , 
E l ph idium aff . fr ig idum, Quinque locul ina spp . 

9 3 0 '  Cibic ides aff . f l e tche r i ? , Glob igerina s p .  

9 6 0 '  N o  samples ava i lab l e .  

990 '  Tan sucro s ic muds tone . Qu inquelocul ina c f .  
imper ial i s ,  Spume l laria ( s pheres ) .  

1 0 2 0 1  No new sp ec ies or l i tho log ies . 

1050 ' Lent icul ina s p .  

1050- 1 1 7 0 '  No new spec ies o r  l itho log ies . 

1 1 70- 1 2 6 0 1  No samples ava i l ab l e .  

1 300 ' Light tan coarsely tuffaceous ? muds tone . 
Glass  shards brown . Gyro idina p lanata . 

1 3 3 0- 1 3 70 ? 1  No samples ava i lab l e .  

1 400 ' Valvul iner ia wi l lapaens is ? ( fragment ) ,  
Bul imina l a c inia ta , Ca s s idu l ina gl obo s a ,  
Bol ivina k l e inpel l i .  Pyr i t e  common . 

1400- 1 47 0 ? 1  No samples  ava i lab l e .  

1 5 00 ' P l ecto frondicularia vaughani ,  C ib ic ides 
nat land i ,  Truncorota l o ides aspens is ( smal l ) . 

1 5 00- 1 5 7 0 ? 1  No samp l es ava i lab l e .  

1 6 00 ' "Hopkins ina" garzaens is , Uviger ina church i ,  
Va lvul ineria  church i ,  B o ld ia hodg e i , P lec to
frondicularia packard i ,  Epis tomina s p .  

1 6 3 0 '  N o  samp l e  ava i l ab l e .  

1 6 6 0 '  Epon ides mexic ana , Quinque l ocul ina impera l i s ,  
Or idor s al i s umbonatus , S iphonina cowl itzens is, 
G l obul ina lande s i ,  Ceratobul imina washburne i ,  
C ib ic ides c f .  mcmas ters i ,  Uviger ina garzaen
s i s/nudorobusta ( intermediate form ) , Nonion 
p l anatum, Alabamina kernens is , Gyro idina con
don i ,  Echinoid spines . 

1 7 00 ' Eponides sp . ( of T ip t on ,  e t .  al . ,  1 9 7 3 ) , Vag
inu l inop s i s  saunders i ,  Karrerie l la contorta?  
( j uveni l e ) ,  Valvul iner ia invo luta , Spongo
disc idae ( d isc s ) .  
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1 700- 1 7 7 0 '  No samp l e s  ava i l ab l e .  

1 800 1 Saracenar ia s p .  ( sma l l ) ,  P l ectof rondicularia 
cf.  sears i ,  G l obigerina wilson i ? ,  Caucas ina 
schencki .  

1 83 0 ,  1860 1 No  samp l e s  ava i lab l e .  

1 8 9 0 '  Fl ori lus app l ini , C ibic ides s p .  var . (wide 
keel ) ,  Gyro id ina c f .  oct ocamera ta .  

1 9 2 0 '  Lenticul ina ch irana , Bul imina corruga ta , 
B o l ivina s t r ia t e l l a .  

1 9 5 0 '  F ine-gra ined s andstone rare . Quartz-pyrite 
c l us ters abundant . Eponides cf. gav io ta
ens i s .  

1 9 8 0 '  Eponides gaviotaens i s ,  s . s . , E l phidium c f .  
ca l i fornicum, Nonion halkyardi .  

2 0 1 0 '  Arenaceous indetermina te . Probab ly barren 
of indigenous Foramini fera . 

2 040 ' Increase in f ine-gra ined sandstone to very 
abundant .  Probab ly barren of indigenous 
Foramini fera . 

2070 1 No samp le avai l ab l e .  

2 0 7 0- 2 2 2 0 1  No new l i tholog ies . Barren of indigen
ous Foramin i fera . 

2 25 0 ,  2 2 80 1  Increase in pyr ite and l ign i te to very 
abundant .  Barren of indigenous Foram
inifera . 

2 3 1 0 '  Len t icul ina c f .  terry i .  

2 340 , 2 3 7 0 1  N o  new l i tho log ies . B arren o f  indig
enous Fo ramini fera . 

2 400 ' Coa l / l ign i t e  f l ood. Barren of indigenous 
Foramin ifera . 

2430 ' Benton i t ic mudstone . Barren of indigenous 
Foramini fera . 

2460 ' Medium-gra ined sands tone . Barren of indig
enous Foramin i fera . 

2 49 0 1  Benton i t i c  muds tone fl ood. Barren o f  foss i l s .  

2 5 20 1  N o  new l i thologie s . Barren o f  fos s i l s .  

2 5 5 0 1  Arenaceous ( c rushed) va r .  "brown" . 

2 5 8 0 1  Volcanic rock fragment s . No new s pec ies . 

2 6 1 0 '  Eponides mexicana var .  ( invo lute s ide hi ghly 
convex) . 

2 6 40 ,  2 6 7 0 1  Volcanic s .  Barren of indigenous Foram
inifera . 

2 7 00 1 Basa l t  fl ood. C ibic ides haydon i ,  s . l . ,  Ala
bama aff . s c i tu l a ,  Subbot ina l inape rta . 

2 7 3 0 '  Ma j or inc rea s e  in processed samp le s iz e .  
S t i l o s tome l la ?  s p .  

2 7 6 0 1  Red volc anic rock fragments with green in
c lus ions . Barren of indigenous Foramini f era . 
Pos s ible  hiatu s  with subaer ial  eros i onal 
surfac e .  

2 7 9 0 '  Ostracod var . ( deeply inc ised median sulcus ) .  

2 82 0 1  No new spec i e s  or l i tho log ies . 

2 850 ' Los t c irculat ion ma terial very very abundant .  
Barren of Foraminifera . 

2 880 1 Greenish-b lack bas a l t  with rare pyr ite and 
coal layers . Barren of ind igenous Foramin
ifera . 



2 9 1 0 1  Basa l t  f l ood . Bar ren of indigenous Foramini 
fera . 

2940 ' Cibic ides ma l l ory i ?  Barren of ind igenous 
Foramini fera . 

2 9 7 0 ,  3000 1 No new spec ies or l i tho l og ies . 

3030 1 P l ectofrond icularia grac i l is .  Barren of 
indigenous Foraminifera . 

3060 1  Gray muds tone abundan t .  Nonion florinens e ,  
Bul imina microcostata ( r eplaced ? ) .  

309 0 '  Cibic ides f e l ix,  Uv iger ina church i ,  s . s .  

3 1 2 0 1  Opaque green volcanics ? abundant .  Cass idu
l ina g l obosa var .  ( l arge ) ,  Sponge spicules , 
Nodosaria long i scata , C ib ic ides c f .  laur i sae , 
Spume l laria var .  ( " s p iny" ) .  

3 1 50 , 3 1 80 1  No new spec ies or l i tho l ogi es . 

3 2 1 0 1  Marg inul ina s p .  c ( of Beck , 1 9 43 ) . 

3 240 ' No new species or l i tho logies . 

3 2 7 0 ,  3300 ' Volcanic rock fragments very very 
abundan t .  Barren of Foramin ifera . 

3 3 3 0 1  Trans lucent green gra ins very abundant . 
Barren of indigenous Foraminifera . 

3 3 60 1 Volcanic sand in mudstone matr ix. Barren of 
indigenous Foramin ifera . 

3360-345 0 '  Barren of ind igenous Foraminif era . 
Vol canic l i tho l ogy . 

3480 1 Lenticul ina washingtonens is , Cibi c ides nat
landi va r .  ( thickened per ipheral rim) , Pul
lenia sp . ,  S terras ters . 

3 5 1 0 1  Gas tropod var .  ( o rnate ) ,  Darbye l l a s p .  

3 5 40 '  Dia tom var . ( pyr it ized , penna te ) . 

3 5 7 0 '  Ch i l os tome l l a  s p .  var .  ( pyrit ized , obe se ) ,  
Gas tropod var .  ( smooth) . Coa l very very 
abundant . 

3600 1 Probab ly barren of ind igenous Foramini fera . 

3 6 3 0 '  Al lomorphina s p .  ( pyrit ized ) .  

3 6 6 0 1  Barren of ind igenous Foraminifera . 

369 0 ,  3 7 2 0 1  Coa l very very abundant . Barren of 
indigenous Foramin ifera . 

3 7 5 0 ,  3780 1 Probably barren of ind igenous Foram
inifera . 

3 8 1 0 '  Dental ina commun is , Ba thys iphon eocen ica . 

3840 ' Cyc lammina s p .  var .  ( large ) , Pseudog land
u l ina na l l peens is , Dental ina s p .  var . 
( l arge) , Valvul ineria churchi va r .  ( very 
l imba te sutures ) ,  Quinque locul ina goodspeed i ,  
G l obobu l imina s p .  var .  ( sma l l ,  thin ) , Lag ena 
costata.  

3870 1 Denta l ina dusenbury i ,  Lent icul ina chirana/ 
we lchi ( intermed iate form) , Marg inu l ina s p .  
B ( o f Beck, 1943 ) ,  Anoma l ina garzaens i s ?  
( sma l l ) .  

3900'  Arenaceous indeterminate ( l arg e) . 

3900-4500 1 Basa l t  very abundant to f lood . Prob
ably barren of indigenous Foramin ifera . 
Species not seen above inc lude C ibici
des pachyderma ( 39 60 ' ) and V irgu l ina s p .  
( pyr i t ized )  ( 44 1 0 '  ) .  Rare elongate 
conical crys tal c l us ters occur at 4080 1 •  
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CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

2 70- 300 Indetermina te Indetermina te 

390- 540 

540-600 

600- 6 60 

6 60- 690 

690- 8 1 0  

8 1 0- 1080 

1080- 1 1 70 

1 300 

1400 

1 500 

1 6 00 

1660 

1 700 

1800 

18 60- 2400 

2400- 2 5 80 

2580- 2 7 3 0 

2 7 30- 2 760 

2 760- 2  790 

2 790- 3030 

3030- 3 240 

3 2 40-345 0  

3450- 3 5 1 0  

3 5 1 0- 3 540 

3540- 3 8 1 0  

3 8 1 0-3900 

3900-4500 

Indetermina te Inde termina te 

Indetermina te Beach ? 

Indeterminate Indeterminate 

Indet erminate Inner Ner i t ic 

Inde terminate Indeterminate 

Probably Re fug ian Upper Bathya l 

Probab ly Refugian Mixed Inner Ne r i t ic 
and Upper Ba thyal 

Probab ly Refug ian Indetermina te 

Probably Lower 
Refug ian 

Upper Nar i z ian 

Upper Nar iz ian 

Upper Nar i z ian 

Upper Nar iz ian 

Upper Nar i z ian 

Upper Na r i z ian 

Nar iz ian 

Nar iz ian 

Nar iz ian 

Nar i z ian 

Upper to Upper 
Middle Ba thyal 

Upper to Upper Mid
d l e  Bathya l  

Lower Midd l e  to 
Lower Ba thyal 

Upper Midd le  Ba thya l 

Outer Ner i t i c  

Outer Ner i t ic t o  
Upper Bathya l 

Mixed Middle Ner i t ic 
to Midd l e  Bathya l 

Non-mar ine to 
Marg ina l Marine 

Probably Outer 
Ner i t ic 

Poss ibly Non-mar ine 

Es tuar ine to Inner 
Ner i t ic 

Probab ly Nar i z ian Indetermina te 

Nar iz ian Middle Ba thya l ?  

Indeterminate 

Nar iz ian 

Indeterminate 

Nar iz ian 

Nariz ian 

Indeterminate 

Inde termina te 

Middle to Outer 
Ner i t ic 

Indetermina te 

Probably Midd le  
Bathyal  

Probab ly Midd l e  
Bathya l  

Inde t ermina te 

AMER ICAN QUASAR PETROLEUM COMPANY 
RAU NO.  1 8  - 1 4 ,  OH 

SW� SE C. 1 8 ,  T6N , R4W 

The fo s s i l  sequence in this we l l  is s imilar to 
that in American Quasar ' s  Larkins 23-33  to the wes t .  
However,  the uppermo s t  Nar iz ian deep water faunas 
are less  we l l  developed in the 18- 1 4 .  The upper 
Nar i z ian maximum transgress ion appears to be m i s s ing 
because of a hiatus ( faul t ? )  at 1 5 6 0  to 1 5 90 f t .  



Ano ther perhaps s ignif icant d i ff erence between the 
two we l l s  is  that the uppermo s t  Nar iz ian fauna in 
the 1 8- 1 4  appears to have been depos ited c l oser to 
shore than that in the 2 3-33 . The former conta ins 
on ly rare offshore na sse l l ine Rad iolar ia .  

Nearshore , intermi t tent open marine cond i t i ons 
occurred throughout depos i t i on of the sec t ion pene
trated . Poss ibly intermi tt ent non-mar ine cond i t ions 
are ind icated from 1 6 80 ft  to TD based on f l uc tuat
ing abundances o f  c o a l / l ign i t e ,  with a maximum 
occurr ing at 2 0 7 0  to 2 1 00 f t .  The Larkins 23- 33 
also conta ins a maximum of coal/l ign i t e  at prec isely 
the same depth interva l .  

There were two redr i l l s o f  this we l l  by Amer
ican Quasar becaus e of the h iatus in the origina l 
hole at 1560  to 1 5 9 0  f t .  

B IOSTRAT IGRAPHIC RESULTS 

The fol lowing data were der ived from prev i ously 
unproc essed we t d i tch samples . S ing le dep ths noted 
below represent bot toms of 30- f t  interva l s .  

0- 3 0 '  Light brown mudstone . Barren o f  fo s s i l s .  

6 0 '  G laucon i t i c  muds tone . Barren of foss i l s . 

90 ' She l l  fragments , Gas tropod va r .  ( ornate ) ,  
Anoma l ina c a l i forniens is , Cass idul ina c f .  
g l obosa , C .  c f .  ga lvinens i s ,  "Angulogerina" 
coop erens is , G l obobul imina spp . , Cib ic ides 
mcmas ters i ,  C .  aff . lobatulus , Spume l l aria 
( s pheres ) ,  "Va lvul ineria" menloens is , Nonion 
planatum? , Melonis  pomp i l i o ides , Lagena s p . , 
O§ tracod . 

1 2 0 1  Quinque locul ina imperial i s ,  P l ec to frond icular
ia mu l t i l ineata , Guttul ina irregular is , Cas
s idul ina galvinens is , s . l . ,  D iatom ( pyrit ized , 
c entrate ) ,  F lor ilu s  app l in i ,  Caucas ina 
schencki , St erras ters . 

1 5 0 1  Volcan i c ?  rock fragments and sub-angu lar to 
rounded coarse sand . Barren of fos s i l s . 
Pos s ib l e  beach . 

1 8 0 1  L i thology as in samp l e  above . Barren o f  
indigenous fos s i l s .  

2 1 0 1  Tuffaceous ? s i l ty muds tone. Glass shard s .  
Barren o f  indigenous fo s s i l s . 

240 ' Muds tone as above , but l igni t i c .  Barren of 
Foramin iferaa 

2 7 0 1  S i l ty muds tone . Barren o f  fo s s i l s . 

300 ' S i l t s t one to med ium-gra ined sands tone . Many 
rounded gra ins on 50 me sh screen . Barren of 
fos s i l s .  

3 30 1  B o l ivina s tr iate l l a .  

360 1 Sponge sp icules , Uv iger ina s p .  ( c os tate , 
l ocked in l i tho logy ) . 

3 9 0 ,  4 2 0 '  

420-5401  

No  new spec ies or  l i tho logies . 

No new l i tho l og ies . Essentia l ly barren 
of foss i l s .  

5 7 0 1  Coa l/l ign ite abundant , P lec tofrondicularia 
grac i l i s , C ibic ides s p .  var , ( th in tes t ,  
granu lar surface ) ,  Spongod i s c i dae ( discs ) .  

600 ' Lent icul ina spp . , B o l d ia hodge i ,  Triloculina 
g i lbo e i ? , Pseudoha s t igerina micra . 

6 3 0 '  Gyroid ina condon i ,  Lent icul ina we lchi/chirana 
( intermediate form) , Cas s idul ina g l obosa , 
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630 ' ( c ont . ) B o l iv ina k l e inpe l l i ,  Na s s e l laria.  

6 6 0 '  Vaginu l inop s is saunders i ? ,  S igmomorph ina 
schencki ? ,  Bul imina microcos tata , Cibic ides 
ol equaens is , B o l ivina bas i scurta , 

690 ' Cornusp ira lewisens is , C ib ic ides s p .  var . 
( c oncavo-convex) .  

7 2 0 '  C ib i c ides na t land i ,  Lent icul ina cf , we l ch i ,  
Ceratobul imina washburne i .  

7 5 0 1  Lent icul ina we l c h i ,  s . l . ,  E l ph i d ium s p . , 
Os tracod var . ( deeply inc i s ed med ian sulcus ) .  

780 , 8 1 0 1  No new species or l i tholog ies . 

840 ' Darbye l l a ?  s p .  var .  ( l arge ) .  

8 7 0 1  Guttul ina c f .  hantkeni .  

900 ' P l ec to frond icularia packard i .  

930 ' Subbot ina prasaep i s ,  Robert ina was h ington
ens is , Gyroid ina sca lata ? .  

9 6 0 '  Karrer i e l l a  contorta , 

9 9 0 '  No new s pec ies or l i thologies . Bul imina 
microcos tata c ommon . 

1020 ' Eponides mexicana , 

1 05 0 '  Eponides mexicana var . ( invo lute s ide h ighly 
convex ) . 

1080 ' P l ec tofrond icularia vaughani .  

1 1 10 '  Benton i t e  very abundan t ,  Cass idul ina 
globosa var .  ( inflated chambers ) ,  inc rease 
in sand through 100 me sh screen . 

1 1 40 1 No new spec ies . Increase in sand on 100 
mes h  screen . 

1 1 7 0 1  No new l i tho logies . Barren of ind igenous 
fos s i l s .  

1 200 ' F ine-grained sand s t one abundant . Barren of 
ind igenous foss i l s . 

1 2 3 0 ' Quart z- pyr ite c l us ters . No new spec ies . 
"Va lvu l ineria" menl oens is ( one sp ec imen) 
with sand s t one s tuck to i t .  

1 2 6 0 ' Os tracod var .  ( deeply inc ised med ian sulcus ) .  

1 2 9 0 , 1 3 2 0 1  No new species or l i thologies . 

1 3 5 0 '  Sand- s i zed crys tals  i n  mud st one matrix;  
l i tho logy has d i s t inct ive greenish-gray 
color.  Karrer i e l l a washing tonens i s ? .  Prob
ably barren of ind igenous foss i l s .  

1 3 5 0- 1 5 6 0 ' No  new species o r  l i tho l ogie s . Inter
mittent occurrenc es o f  shal low she l f  
s pec ies , inc luding "Va lvul ineria" ( =Han
zawi i a )  men loens i s ,  Os tracod var .  ( d eep 
med ian sulcus ) ,  E lp h id i e l l a  sp. Med ium
gra ined sand s t one raie at 1440 1 • 

1 5 9 0 '  Va lvu l iner ia churchi , S ign i f icant decrease 
in proc essed s amp l e  s i z e .  Pos s ib l e  h iatus 
in this samp l e  interva l .  

------

1 6 2 0 '  Bul imina laciniata , Subbot ina angi poroid e s ?  
( j uven i l e ) . 

1 6 5 0 '  No new species or l ithologi e s . 

1 6 8 0 1  Eggere l l a ?  s p .  ( larg e ,  crushed ) .  

1 7 1 0 1  No new s pec ies or l i thologies . Ma j or in
creas e in proc essed samp l e  s i ze ( sand ) .  

1 7 40 ' Pyr i t ized l igni te rar e ,  l ign i te /coal common . 



1 7 40 ' ( c ont . )  Probab ly barren of ind igenous Foram
in ifera . 

1 7 7 0 1  No new l i tho logies . Barren of ind igenous 
Foraminifera.  

1800 ' Valvul ineria invo luta.  Probably barren of 
ind igenous Foramin ifera . 

1 800- 189 0 1  Barren of indigenous Foraminifera.  

1920'  Coa l / l ignite  very abundan t . No new spec ies . 

1 9 2 0- 2 1 0 0 1  No new spec ies or l i thologies . 

2 1 30 '  Tan l imey muds tone common . Barren of indig
enous Foramin ifera . 

2 1 6 0 '  No samp l e  ava i l abl e .  

2 1 60- 2 2 80 ' No  new l i thologies . Barren of indig
enous Foramin ifera.  

2 280- 2400 1 Coa l/l ignite abundant to very abundant . 
Barren of ind igenous Foraminifera . 

2430 1 No new spec ies or l i tho l ogi es . Tan l imey 
mudstone abundant . Barren of ind igenous 
Foramin ifera . 

DEPTH( FEET ) 

0- 60 

60- 1 20 

1 2 0- 300 

300-420 

420- 5 40 

540-630 

630- 7  50 

7 5 0- 960 

960-990 

990- 1 050 

1050- 1 560 

1 5 60- 1 6 80 

1 6 80- 2430 

CONCLUS IONS 

STAGE 

Indeterminate 

Refug ian 

Inde termina te 

PALEOENVIRONMENT 

Marine 

Outer Ner i t ic to Upper 
Ba thyal 

Intermi t tent Beach or 
Non-mar ine 

Indetermina te Upper Ba thya l ?  

Indet erminate Inde termina te 

Lower Refug ian Upper to Upper Middle 
Bathyal 

Upper Nar iz ian Upper to Upper Midd l e  
Ba thyal 

Upper Nar iz ian Outer Neritic  to Upper 
Ba thya l 

Upper Nar iz ian Upper Middle Bathyal 

Upper Nar iz ian Outer Ner i t ic to Upper 
Ba thyal 

Upper Nar iz ian Inner to Middle Ner i t ic 

Upper Nar iz ian Upper Midd le Bathya l 

Nariz ian Poss ibly Non-mar ine 

THE TEXAS COMPANY 
CLARK & WILSON NO . 6 -

NEt SEC . 1 9 ,  T6N, R4W 

Nearly the ent ire we l l  sect ion is of Nar iz ian 
age . The presenc e of B o l ivina bas iscurta and �
gere l l a e longata in cores at  80 2 1  and 8308 ft,  
respec t ively,  ind icate an age no o l der than Nar i z
ian . The presence of Bol ivina bas iscurta without 
Cibi c ides nat l andi above 700 feet sugges ts a basal 
Re fug ian age above this dep th .  

Due t o  widely spaced samp le coverage ,  the upper 
Nar i z ian maximum trans gres s ion was not found . I t  
occurred somewhere between 2 0 5 2  and 2 9 9 2  f t .  S andy 

1 5  

d i tch s amp les  from 3435 t o  3 5 8 5  f t  contain numerous 
de ep ba thya l spec ies wh ich are here cons idered to 
be caved from the max imum transgression interva l 
above . Previous ly McKee l  ( 1 9 7 9 ) incorrec tly inter
pre ted these d itch samp l e s  to conta in indigenous 
ba thyal faunas . 

The d i s t r ibut ion of Rad io laria and p lank t ic 
Foraminifera ind icate generally open marine near
shore cond it ions d own to 8204 f t .  A s ign if icant 
increase in p l ankton (Radiolaria)  from 8 2 7 4  f t  to 
TD sugges t an increas ed d is tance from shore . 

B IOSTRAT IGRAPHIC RESULTS 

The fo l l owing d a ta were derived from cores and 
dry d i tch samp l e s  ( previous ly unprocessed)  and 
faunal s l ides borrowed from DOGAM I .  S ing le d i tch 
samp l e  dep ths noted b e l ow probab ly represent 
bottoms of sample interva l s .  

30 ' Light gray g l auc onitic s i l ty mud s tone . Barren 
of fos s i l s .  

2 1 5 1 Li ght brown sandy mud s t one . E l phid ium? s p . , 
Nonion inf latum, Sponge s p i cules , Os tracod . 

395 ' Nonion halkyard i ,  Cas s i dul ina globosa , Bul
imina spp. ( smoo th ) , Spongod isc idae ( d isc s ) , 
"Anguloger ina" s p .  var . ( smoo th , obese ) ,  
Diatom ( py r i t i zed , c entra t e ) , B o l ivina k l e in
p e l l i ? .  

5 7 5 1 Len t icul ina spp . , S pume l laria ( s pheres ) ,  
C i b ic ides c f .  evo lutus , G l obobul imina spp . , 
S ubbot ina s p . , Quinque locul ina spp . , Nonion 
planatum ,  B o l ivina margina ta ? ,  B .  basiscur t a , 
Na s s e l lar i a ,  B o l ivina k l e inpe l l i ,  S terras ters . 

700- 7 1 0 '  ( core ) >� Caucas ina schenck i ,  Anoma l ina garz
aens is , Alabamina kernens i s ,  "Anguloger ina" 
cooperens is , P l ec tofrond icularia vokes i ,  
Ceratobul imina washburne i ,  Cibic ides nat
land i ,  Lagena sp . ,  Gyro idina condon i ?  
( j uveni l e ) . 

9 1 5-9 2 5 1 ( core)* P l ec tofrond icularia vaughan i ,  Cib
ic ides olequaens is , P lec tofrond icu lar ia 
packard i ,  P s eudohas tigerina micra , Flori
lus app l in i , Reophax s p . , Nodosaria long
iscata,  Ps eudog landu l ina conica , Qu inquel
ocul ina imper ial is , Gut tu l ina irregular is , 
Rober t ina wa shingtonens is , S igmomorph ina 
schencki ,  Marg inul ina sp . c ( o f Beck , 1943 ) , 
Vag inu l inop s i s  l ewisens i s ,  Denta l ina spp . 
Anoma l ina s p .  A ( o f Beck, 1943 ) . 

1 1 03- 1 1 1 3 1  ( c ore )* Denta l ina dus enbury i ,  Gyro idina 
p l ana ta? ( sma l l ) ,  Hapl aphragmo ides s p . , 
B o l d ia hodge i ,  Denta l ina c f .  cole i ,  Bul
imina sp. var . ( sma l l ,  s p inose lower 
ha l f ) .  

1 3 2 5 - 1 3 3 5 ' ( core )�< Gaudryina sp . var .  ( smal l ) ,  Vag
inu l inop s i s  saunders i ,  P l ec tofrond icu lar
ia robus ta?  ( fragment ) ,  Lent icul ina 
a l ato- l imb ata,  L. washingtonens is , Pul
l enia c f .  sal isbury i ,  Karrer i e l l a ?  s p .  
( coarse wa l l  texture ) .  

1 5 48- 1 5 5 8 ' ; 1 5 6 8- 1 5 7 4 '  ( c ores )�< Cyc lammina pac i f ic a ,  
E l phid i e l l a  s p .  

1 8 1 4- 1 8 1 8 1  ( c ore )* Lent icu l ina chirana , Bul imina 
microcos tata , Hapl aphragmoides ob l iqui
cameratus . 

�*�D�a�t
-
a�f�r

-
om picked fauna l s l ides onl y .  



2040- 2 05 2 '  ( c ore s ) *  Bol ivina s tr iate l l a ,  Ba thys i
phon eocenica , Bul imina l ac iniata , C i b i
c ides mcmas ters i ,  Egger e l l a  el onga ta , 
Epon ides yeguaens is , E .  gaviotaens is , 
Karr e r i e l l a  contor t a ,  Mar t ino t i e l l a ?  s p . , 
Gyroid ina c f .  condon i .  

2992-300 2 ' ( c ore )�' N o  new spec ie s . 

3282- 3 29 2 1  ( c ore )* Bul imina sculpt i l i s , S i l icos ig
mo il ina c a l i forn ica ( smal l ) .  

3435- 3 5 1 0 ' �ri' Valvul ine ria chirana , Gyroid ina condon
i ,  Uv iger ina garz aens is . Probably 
barren of ind igenous Foraminifera.  

3585 1 She l l  fragments , Alabamina kernens i s ,  
Truncorota l o ides pentacamerata . Probably 
barren of ind igenous Foramini fera . 

3 800 1 S iphonina cowl i tzens i s ,  Catapsydrax sp . ,  
Trochammina c f .  g l ob iger inaformi s ? ,  Lent ic
ul ina c f .  terry i ,  Subbo t ina c f .  seni l is ,  
Globorota l o ides c f .  suter i .  

3870 1 Lent icul ina sp . var . ( robust  te s t ,  ra ised , 
l imbate sutures ) ,  Arenac eous s p .  ( l arge , 
crushed ) ,  Valvu l ineria churchi var .  ( h igh
trochosp ira l ) , Subb o t ina c f .  eocaena , Trunco
rota l o ides c f .  as pens i s ,  Ps eudohas t igerina 
l i l l i s i .  

40 1 5 1 C ibic ides fel ix ( o f Mal l ory , 1 9 5 9 , pl . 3 1 ) , 
E p i s tomina s p . , Spongod isc idae var . ( l arge 
d isc with c entra l r a ised spine) . 

4 1 00 1 Trochammina c f .  g l obigerinaformi s , Gyro id ina 
c f .  sca lata . 

4325 1 C ibic ides c f .  laur isae ( thin te s t ) , Valvul in
e r ia tumeyens is var . ( h igh- trochos p i ra l ) ,  
Dia tom va r .  ( pyr i t ized , pennate) , C ibic ides 
sp.  var .  ( p lanoc onvex-concavoconvex) , P l an
ul ina ? s p . , Gyroid ina s imiens is ? ? ,  Gaudryina 
coal ingens i s  ( sma l l ) . Also  Bul imina micro
cos tata abundan t .  

4545 1 Dark gray vo lcan i c ?  sand . No new spec ies . 
Probab ly barren of ind igenous Foramin ifera . 

4740 1 Yel l owish-brown ( Fe- s ta ined ? )  volcanic ? very 
f ine-grained sands tone . Barren of ind igen
ous Foramin i fera . 

49 7 0 '  L ight gray volcan i c ?  s i l ts tone . Barren of 
ind igenous Foramini fera . 

5 5 7 5 1 Volcan i c ?  s i l ts tone to very f ine-gra ined 
sands tone . Barren of ind igenous Foraminif
era . 

6 1 1 5 1 No new species or l i tho logie s . Barren o f  
ind igenous fos s i l s .  

6 7 3 0 1  Trans lucent green gra ins . Probab ly barren 
of ind igenous fos s i l s .  

7400 1 N o  new spec ies o r  l i thologi es . Barren o f  
indigenous fos s i l s . 

7545 ' No new species or l i tholog ies . Barren of 
ind igenous fos s i l s .  

7 6 2 0 '  No new spec ies or l i tho l ogies . Barren of 
ind igenous fos s i l s . 

7 7 2 3 ' ( core) No new spec ies or l i tholog ies . 

7 7 3 3 1  ( core) No new spec ies or l i thologies . 

�' Data from p icked faunal s l ides on l y .  
�'�' Two samples  acc identa l ly comb ined in proces s ing . 

1 6  

7 7 3 3 '  ( core , cont . )  Lenticul ina spp . , Gaudryina 
coal ingens i s  ( smal l ) .  

7 7 80 1 No new spec ies or l i tho log ies . Lent icul ina 
spp . 

802 1 '  ( c ore ) No new spec ies or l i tholog i e s . 
F l o r ilus app l ini , Trochammina c f .  g l ob iger in
aformi s ,  Nonion planatum,  Hap la phragmo ides 
spp . , Lent icul ina spp . , Caucas ina schencki , 
Bol ivina bas iscurta , B .  kleinpel l i ,  Spumel
lar i a .  

8042 1 ( c ore ) Gray micac eous s i l ts tone . N o  new 
spec ies . Lent icul ina spp . , Hapl aphragmo ides 
spp . , Cas s idul ina g l obos a ,  Spumel lar ia . 

8064 ' ( c ore ) Ol ive gray micaceous s i l tstone . 
Bar ren of Foramin i fera . 

8 1 6 3 1  ( c ore) Wh i t e  very fine-gra ined angular to 
subangu lar sands tone . Barren of Foramin ifera . 

82041  ( core ) O l ive g ray micaceous s i l ts tone . 
Barren of Foramini fera . 

8 2 7 4 1  ( c ore ) Gray rad iolar ian ( pyr i t i z ed ) muds tone . 
S pongurus s p .  Also Eggere l l a el ongata , Aren
aceous s p .  ( indetermina t e ) , Spumel lar ia 
( s pheres , some pyr i t i zed ) ,  S pumel laria var . 
( " s p iny" sphere s ) ,  Spongod i s c idae ( large,  
pyr i t i zed d i s c s ) ,  Sponge s p icules , Diatom 
( pyr i t i zed , centrate ) .  

8308 1 ( core ) Gray rad iolar ian mud s tone , as above . 
Na s s e l lar ia .  A l s o  Egger e l l a  e l ongata , s . s . , 
Haplaphragmo ides s p . , Arenaceous indetermina te 
common , S pongo d i sc idae common , S pumel laria 
( s pheres )  abundant , Spume l la r ia var .  ( " s p iny" 
s pheres ) .  

8 3 1 8 '  ( c ore) Gray rad iolar ian muds tone as above . 
No new s pec ies or l i tho l ogies . Arenaceous 
inde termina te c ommon , Hap l aphragmo ides spp . , 
Bul imina spp . , Spongod i s c idae common , Spum
e l laria ( spheres ) abundant ,  B o l ivina ? s p .  
( s triate ) . 

8 3 2 5 ' ( c or e )  Gray s i l ty mud s t one . Nodogener ina 
c f .  bradyi ( of Ma l lory , 1959 ) . Also  Aren
aceous inde termina te very abundant , Spume l
laria rare to common , Spongod isc idae c ommon , 
Sponge s p icules . 

8365 ' ( core ) Gray muds tone . Ba thys iphon s p .  var .  
( sma l l , th in ) . A l s o  Arenac eous inde terminate 
c ommon , Egger e l l a ?  ( Gaudryina ? )  sp. ( crushed ) ,  
Spongod i s c idae very rare . 

8 45 1 '  ( core)  Gray rad iolar ian-r ich muds tone . No 
new spec ies . Spongod isc idae rar e ,  Spume l laria 
( spher e s )  very abundan t ,  Arenac eous ind eter
mina te rare . 

DEPTH ( FEET ) 

0-30 

2 1 5  

3 9 5  

5 7 5  

700- 1 5 74 

1 8 1 4-2052  

2 9 9 2-3002 

CONCLUS IONS 

STAGE 

Indetermina te 

Inde termina te 

Probably Refug ian 

Probably R e fug ian 

Upper Nar iz ian 

Upper Nariz ian 

Inde termina te 

PALEOENV IRONMENT 

Mar ine 

Ner i t ic 

Upper Ba thya l 

Upper Bathyal 

Upper Bathya l 

Upper Midd l e  Bathyal 

Mar ine 



CONCLUS IONS ( CONT . )  

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

3 282- 3 2 9 2  

3435-358 5 

3 800 

3870-4325  

4545- 7 6 20 

7 7 2 3- 7 780 

802 1-8042 

8064-8204 

8 2 7 4-8308 

8 3 1 8-845 1 

Upper Nar iz ian Upper Midd le Ba thyal 

Indetermina te Ma rg ina l Mar ine ? 

Nar iz ian Mixed Ner i t ic to 
Lower Ba thya l 

Lower Nar i z ian? M ixed Ner i t ic to 
Lower Bathya l  

Inde termina te Indetermina te 

Lower Nar iz ian Outer Ner i t ic to 
Upper Ba thyal 

Lower Nar iz ian Outer Ner i t ic to 
Upper Bathya l 

Inde termina te Indetermina te 

Lower Nar iz ian Probab ly Ba thyal 

Probab ly Lower 
Nar iz ian Probab ly Bathyal 

AMER ICAN QUASAR PETROLEUM COMPANY 
INVESTMENT MANAGEMENT NO. 20 - 2 1  

NW� SEC . 2 0 ,  T6N , R4W 

Th is we l l  sect ion conta ins thick upper Nar iz
ian sect ion ( 1020 f t )  above the upper Cowl itz  sand . 
A l s o ,  much of the interva l between 2 7 0  and 630 ft  
is of unusua l ly sha l l ow wa ter ( ner i t i c )  origin.  
Below 630 ft,  however , paleobathyme try is typ ica l 
for Columb ia County . The upper Nar iz ian maximum 
trans gress ion is we l l-deve l oped at 1 1 1 0 to 1 1 40 f t ,  
f o l l owed b y  a s l ight shoa l ing down the h o l e  j us t  
above the t o p  of the upper Cowl i tz sand . The sand 
is here interpreted to be of non-mar ine to inner 
ner i t ic orig in. 

Depos it ion was nearshore throughout the 
sect ion pene tra ted . Open marine cond i t i ons exis ted 
intermittent ly dur ing the Na r i z ian . The Re fug ian 
port ion of the we l l  s ec t ion was depos i ted in wa ters 
restric ted from open ocean c irculat ion. The pos
s ib l e  beach. at 150 to 180 ft i s  based on l i thol ogy 
only . Intermittent non-marine ? env ironments be
tween 1290 and 1 9 5 0  ft are based on large quan t i t ies 
o f  l i gn ite accompan ied by an abs ence o f  ind igenous 
marine foss i l s .  

B IOSTRAT IGRAPHIC RESULTS 

The f o l l owing data were derived from prev ious ly 
unproc essed we t d i tch samp l es . S ing le depths noted 
b e l ow represent bot toms of 30  ft  interva l s .  

30- 6 0 '  Gray mudstone . Glass shards abundan t .  
Barr en of fos s i l s .  

9 0 '  Cass idul ina galv inens i s ,  s . l . ,  Lent icul ina s p . , 
Uv iger ina c f .  atwi l l i  ( j uven i l e ) , Caucas ina 
schencki ,  Cass idul ina ga lvinens i s /globosa ( in
termed iate form) , C ib i c ides aff . haydoni ?  ( im
mature ) .  

1 2 0 '  Cib ic ides e lmaens i s ?  ( o f McDouga l l ,  1 9 80 ) , 
P l ec tofrond icularia packard i .  

150 ' Quinque locul ina s p .  var .  ( sma l l ,  thin) . 

l 7  

1 80 '  We l l-rounded volcanic coar s e-grained sand 
very abundan t .  Barren of foss i l s .  Pos s ib l e  
beac h .  

2 1 0 '  L ight brownish gray s i l t s tone . G l obobul imina 
spp . 

240 1 She l l  fragments , Quinque locul ina imperia l is , 
Boldi a hodg e i ,  E l phid i e l l a s p . , C i b ic ides 
o l e quaens is . G l a s s  shards f l ood . 

2 7 0 ' Ceratobul imina washburne i .  

300 ' C ib ic ides na t l and i ,  Dental ina s p . , Diatom 
( pyr i t i zed , centrate ) .  Glass  shards d i s ap
pear . 

3 3 0 '  Spongod isc idae ( d i s c s ) ,  Non ion inf latum, N .  
planatum, Pul lenia s p . , S pumel laria  ( spheres ) ,  
Guttul ina irregular i s ,  Lagena hexagona , Cas
s idul ina g l obosa . 

3 60 '  Flori lus app l ini , Bul imina microc o s tata , 
"Anguloger ina" cooperens i s ,  B o l ivina bas i s 
cur ta , B .  oregonens i s , B .  kleinp e l l i ,  Gyroid
ina condon i .  

3 9 0 '  P l ec tofrond icularia vaughan i .  

4 2 0 '  Lenticul ina s p .  var . ( l arge ) ,  Cass idul ina 
g l obosa var . ( l arg e) , E l phid i e l l a s p .  var . 
( l arge ) ,  Diocibic ides perforata , S t erraster s .  

4 5 0 '  Vaginu l inops is saund er s i ,  Eponides mexicana , 
Cibic ides a f f .  mcmas ters i .  

480 ' Sandy ( g laucon i t ic ) ca lcareous ? mudstone and 
f ine-grained sands tone . No new s p ec i es . 

5 10 '  Pyr ite very abundant , bentonite very abund
an t .  Valvul ine r ia invo luta ? .  

5 40 '  Dr i l l ing cement . "Valvu l ineria" men loens is . 

5 7 0 1  Eponides gav io taens is , Cornus p ira lewisens i s . 

600 ' Lign i t ic mud s tone . Va lvul ineria churchi  
( poorly pres erved , reworked ) .  

6 3 0 '  C ibic ides mcmas ters i .  

6 6 0 1  Vag inu l inops i s  saunders i var . ( tes t doub l ed ) , 
C ib ic ides cushman i ? ,  Bul imina lac iniata . 

6 9 0 '  Lent icul ina we l ch i ,  s . l .  

7 2 0 1  Echinoid spine s . N o  new foramin ifera l  spe
c ies . 

7 5 0 ' No new species or l i tho log ies . 

780 1 S igmo i l ina tenu i s .  

8 1 0 ,  840 ' N o  new sp ec i e s  o r  l i thologies . 

8 7 0 1  Lent icul ina c f .  terryi ? ,  Quadr imorph ina s p .  
A l s o  she l l  fragments abundan t .  

9 0 0 ,  9 3 0 '  N o  new spec ies or l i thologies � 

9 6 0 '  Med ium-grained sands tone . Probab ly barren 
of ind igenous Foraminifera.  

990'  No  new s pec ies or l i tholog ies . Probably 
barren of indigenous Foramin ifera . 

1 0 2 0 '  Epis tomina s p .  

1 0 5 0 '  Subbot ina sp . 

1080 1 No samp le ava i l ab l e .  

1 1 1 0 '  Brown fo s s i l iferous mud s tone . Uv iger ina 
garzaens is , U. cf. church i ,  Va lvul ineria  
churc h i ,  C ibic ides cf .  laur isae , Cass idul ina 
gl obosa c f .  var . ( unc o i l ing ) .  



1 1 40 ' Uv igerina church i ,  s . l . ,  S ubbotina wilson i ,  
Alabamina kernens i s ,  Uv iger ina church i ,  s . s . , 
C ibic ides haydon i/na tl and i ( intermediate 
form) , Pseudohast iger ina micra , Also Uvig
garzaen s i s  common ( max imum upper Nar i z ian 
transgress ion ) . 

1 1 7 0 '  Karrer i e l l a  washingtonensis , S iphonina sp . ,  
Eponides sp . ( of T ipton ,  e t .  a l . , 1 9 7 3 ) ,  
E .  mexicana var .  ( invo lute s ide highly 
convex) ,  Truncorota l o id e s ?  sp. ( d iminutive ) .  

1 2 0 0 '  No new spec ies or l i tho l og ie s . 

1 2 3 0 '  Saracenaria s p . , Bul imina sculpt i l i s ,  C ib
ic ides granu l osus , Subbotina l inaperta , 
Bul imina corruga ta . 

1 2 6 0 '  Quinquelocul ina goodspeed i ? .  

1 2 9 0 '  Bathys iphon eocenica ? ,  Len t icul ina chirana , 
Subbo t ina prasaep is , s . s .  

1 3 2 0 '  Quinque l ocul ina goodspeed i ,  L ignite very 
abundan t .  

1 3 5 0 ' No new spec ies or l i tho log ies . 

1380 ' No new species or l i tho log i es . C ib ic ides 
nat l and i abundant .  

1 4 1 0 '  No sample ava i lab l e .  

14 40 ' Vag inul inops is  l ewis ens i s .  

1 4 7 0 '  S i gn if icant increas e i n  sand through 5 0  mesh 
sc reen , Egger e l l a ?  s p .  ( l arg e ,  crushed ) ,  

1500 ' Fine to med ium- gra ined micaceous sand s t one . 
Barren of indigenous Foramini f era . She l l  
fragments common . 

1 5 3 0 '  Barren of indigenous Foramini fera , 

1 5 6 0 '  Barren of indigenous Foramini f era , Li gnite 
very very abundant . 

1 5 9 0 '  Inc rease in samp le s i ze ( sand ) .  Quartz
pyr ite c l us ters . Barren of indigenous 
Foramini fera . 

1 6 2 0 '  Coarse-gra ined vo l canic sand . Gas tropod var . 
( ornate ) .  Barren of ind igenous Foraminifera.  

1650'  Pyr it i zed l igni t e  rare . Lignite very very 
abundant . Barren of ind igenous Foramin if era . 

1 6 80 ' Med ium-gra ined sand s tone . Lignite very very 
abundant .  Quartz- pyrite c l us ters very abun
dan t .  

1 7 1 0 '  N o  new spec ies o r  l i thologies , Quinque l oc
ul ina spp . , Gastrop o d .  

1 7 40 ' N o  new spec ies o r  l i tho log ies . Lignite very 
very abundan t ,  we l l-rounded coarse-gra ined 
sand common . Barren of indigenous Foram
inifera . 

1 7 7 0 '  No new spec ies or l i tho log ies . L ign ite very 
abundant , Bar ren of ind igenous Foramin i fera . 

1800 1  S amp le s iz e  ( sand ) decreas es . No new spec ies 
or l i thologies . L i gn i t e  very very abundan t .  
C ibic ides na tland i rare to common , S iphonina 
s p .  rare . 

1830 ' No new s pec ies or l i thol og i es . L ignite very 
very abundant , G l ob iger ina s p .  var . ( f ive 
chamb ers outer whorl ) .  

1860 ' No new spec ies or l i thol og ies . L ign ite very 
very abundan t ,  

1 8  

1 8 9 0 '  N o  new spec ies o r  l i tho logies . Lign ite very 
abundan t .  

1 9 2 0 '  No  new l itholog ies . L igni te very abundant , 
Nonion ha lkyard i ,  Uviger ina b eccar i i  ( caved 
from Refug ian s trata) , Gyr o id ina c f .  oc to
camerata . 

1 9 5 0 '  No new spe c ies or l i tho l ogies , Lignite  very 
abundant . 

1 9 8 0 1  No new l i tho log i e s .  L ign ite abundan t .  
Robert ina washing tonens i s ,  Valvu l ineria 
invol uta . 

2 0 1 0 '  No new spec ies or l i tho l og ie s , Lign i te 
abundan t .  

2040 ' Uv iger ina s p .  var . ( l ightly costate ) ,  De
crease in samp l e  ( s and ) s iz e .  

2 0 7 0 1  Bul imina s p .  var ,  ( sma l l ,  pointed ini t ia l  
end , s p inose l ower h a l f  of te s t ) ,  

2 1 0 0 1  Brown sucros ic ( ca l careous ? )  mud s tone . No 
new s pec ies . 

2 1 3 0 '  No new spec ies or l i tho l ogies . 

2 1 6 0 '  No new species or l i thologies . 

2 190 ' Ba thys iphon eocen ica , Gyr o id ina c f ,  sca lata , 
Also Spumel laria common , Spongod isc idae rare , 
G l obobul imina s p .  ( c rushed ) rare to common . 

2 2 2 0 '  Volcanic ? rock fragments abundant.  Eponides ? 
sp . Also Spume l l aria common . 

2 2 5 0 '  No new spec ies or l itholog ies . 

CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENVIRONMENT 

30-60 Indeterminate Indeterminate 

60- 1 5 0  Refug ian Outer Ner itic  to  
Upper Ba thya l 

1 5 0- 1 80 Indeterminate Poss ib le Beach 

1 80- 240 Refugian Inner to Middle 
Ner i t ic 

240- 2 70 Refug ian Middle to Outer 
Ner i t ic 

2 7 0-330 Upper Nar i z ian Middle to Outer 
Ner i t ic 

330-3 60 Upper Nar iz ian Upper Middle Ba thya l 

36 0-450 Upper Nar i z ian Outer Ne r i t ic to 
Upper Bathyal 

450-630  Upper Nar i z ian Inner to Midd l e  
Ner i t ic 

630-930 Upper Nar i z ian Upper to Upper Middle 
Bathya l 

9 30-990 Indeterminate Indetermina te 

99 0- 1050  Upper Nar i z ian Upper Middle  Ba thya l 

1080- 1 1 10 Upper Nar iz ian Lower M idd l e  Bathyal 

1 1 1 0- 1 140 Upper Nar iz ian Lower Middle  to Lower 
Bathya l 

1 1 40- 1 290 Upper Nar iz ian Lower Middle Bathya l  

1 2 9 0- 1950 Ind eterminate Non-mar ine to Inner 
Ner i t ic 

1 9 5 0- 2 0 1 0  Nar iz ian Ne r i t i c ?  



CONCLUS IONS ( CONT . )  

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

2010- 20 7 0  

2070- 2 160 

2 1 6 0- 2 19 0  

2 190- 2 2 5 0  

Nar iz ian Upper to Middle 

Indetermina te Indetermina te 

Nar i z ian Upper to Upper 
Ba thyal 

Inde t ermina te Inde termina te 

AMER ICAN QUASAR PETROLEUM COMPANY 
CROWN ZELLERBACH NO . 30 - 33 

SE� SEC . 30 , T6N , R4W 

Ba thya l ?  

Middle 

This we l l  sect ion is  s imilar to the nearby 
Amer ican Qua sar Inve s tment Management No. 20- 2 1 .  
One except ion however i s  the th inner upper Nar i z ian 
sec t i.on above the upper Cowl i t z  sand in the 30-33 . 

Depo s i t ion was nearshore throughout mo s t  of 
the sec t ion pene trated , with s e d iments from 810 to 
870 ft be ing depo s i ted s l ightly farther from shore . 
Open marine cond i t i ons exis ted dur ing the upper 
Nar iz ian sec t ion from 690 to 1 7 1 0 f t .  During 
depos i t ion of Re fug ian sediments and the sandy 
interva l from 1 7 1 0 ft to TD , there was restriction 
from open oc ean c ircu lation .  The pos s ib l e  beach 
at 630 to 690 f t  is  based on l i thology only . 
P o s s i b l e  intermit tent non-mar ine environments from 
1 7 1 0 ft to TD are based on large quan t i t ie s  of coal  
and/or l igni t e  accompan ied by an absenc e of indig
enous marine fos s i l s .  

B IOSTRATIGRAPHIC RESULTS 

The fo l l owing d a ta were derived from previous
ly unpr oces s ed we t d i tch samp l e s . S ing l e  depths 
noted b e l ow represent b o t toms of 30 f t  interva l s .  

0- 3 0 '  Iron- s ta ined mud s tone ?  Barren o f  fos s i l s . 

6 0 '  Light gray mudstone with glass  shards in 
ma trix.  Bar ren of fos s i l s . 

9 0 '  Cibic ides e lmaens is ( o f McDouga l l ,  1980 , p l . 
2 4 ,  f igs . 1- 3 ) .  

1 2 0 '  Uv iger ina atwi l l i ,  U .  c f .  a twi l l i ,  Guttu l ina 
irregular i s ,  P l ect ofrond icu laria packard i .  

150 ' Eponides mexicana , Uv iger ina c f .  cocoaens is , 
Cass idul ina c f .  galv inens is , C .  galv inens is/ 
g l obosa ( intermediate form) . 

1 8 0 '  Caucas ina schencki . 

2 1 0 1  Nonion inf la tum? . 

240 1 No new spec ies or l i tho l og ies . 

2 7 0 1  Len t icul ina s pp . , P le c tofrond icularia mul t i
l inea ta . 

300 ' No new species or l i tho logies . 

3 3 0 '  Tan sucros ic muds tone . Globobul imina spp . , 
Spume l laria ( s pheres ) ,  Diatom ( pyr i t ized , 
c entra te) , S terras ters . 

360 ' Len t icul ina s p .  va r .  ( l arge) . 

390 ' She l l  fragments , Gastropod ( orna te ) ,  Aren
aceous indetermina t e ,  C ib ic ides c f .  ol equa
ens i s ,  C. c f .  evo lutus . 

1 9  

4 2 0 1  Light gray muddy s i l ts tone . Pyr ite abundant , 
C ibic ides haydoni , Cas s idu l ina globos a ,  Qu in
quelocu l ina imper ial is , Sponge s p icule s . 

450 ' No new species or l i tholog ies . 

480 ' H ighe s t  vo lcanic s .  B o l d ia hodg e i ,  Ps eudo
g landu l ina inf lata , Eponides k l e inpe l l i ,  s . l . ,  
Mel onis c f .  pomp i l ioides . 

5 1 0 '  Subbo t ina prae turr i t i l ina . 

540 1 No new species or l i thologie s . 

5 7 0 1  Very large processed samp l e .  Eponides gav iot
aens i s . 

600 , 6 3 0 '  No new s pec ies or l i thologies . 

6 6 0 '  Sub-rounded coarse sand abundant .  A l s o  vol
c anic ? rock fragments . Barren of Foramini fera . 
Pos s ib l e  b each . 

690 ' No new sp ec ies or l i tholog ies . 

7 2 0 '  Foss i l i f erous s i l ty mud s t one . Ceratobul imina 
washburne i ,  Len t icul ina inornata , Fl orilus 
app l ini , Nonion infl a tum, Pul lenia s p . , C ib
ic ides mcmas ters i ( abundant ) ,  Alabamina kern
ens is , Eponides s p .  ( of T ip ton , e t .  a l . ,  1 9 7 3 ) ,  
Guttul ina c f .  hantken i ,  "Angul oge r ina" cooper
ens is , Va lvu l iner ia involuta . 

7 5 0 '  N o  new spec ies or l i tholog ies . 

7 8 0 '  Gyr o id ina condoni ?  ( c f .  o c tocamerata ? ) ,  C ib
ic ides laur i s a e ?  ( smal l ) ,  B o l ivina c f .  s tr ia
t e l l a .  

8 1 0 '  Robert ina wa shingtonens i s ,  Ch i l o s tome l l a s p . , 
Dyoc ibic ides ? perforata ? .  

840 ' Spongod isc idae ( d i s c s ) ,  Bol ivina bas i scur ta .  

8 7 0 '  Nonion halkyard i ,  s . s . , P l ec tofrond icular ia 
vaughani ,  Nas s e l lar ia . 

900 ' Al abamina sc itula ? ,  Os tracod , G l ob iger ina
theka index ( j uveni l e ) , E l phid ium s p .  

9 3 0 ,  9 6 0 '  Mud s t one s t i l l  conta ins g l a s s  shard s . 
No new s pecies . 

990 '  Vaginul inops is saunder s i ,  Bul imina sp . var . 
( sma l l ,  costate lower half of tes t ) . 

1 0 2 0 '  Benton i te rare . P l ectofrond icularia sears i .  

1 0 5 0 '  N o  new s pec ies or l i tholog i e s . 

1080 ' La s t  samp le with g lass shard laden mud s tone . 
Also tan c a lcareous ? muds tone . C ibic ides 
na tland i ,  Spume l laria var . ( " s p iny" ) .  Ma j or 
inc rease in sand through 80 me sh screen .  

1 1 10 '  Ba thys iphon eocenica , Bul imina l ac iniata , 
B .  sculp t i l is , s . l .  

1 1 40 ' Ch i l os tome l la s p .  var .  ( r obus t ) , Gyroid ina 
c f .  sca lata . 

1 1 70 ' Dark tan cal careous ? ( cherty ? )  muds tone . No 
new s pec ies . 

1 200 ' Cyc lammina s p .  Var .  ( l arge ) .  

1 2 3 0 '  Hap laphragmo ides s p .  var . ( evo lute ) .  

1 26 0 ,  1 2 9 0 '  No new s pec ies or l i tho l og ies . 

1 3 2 0 '  No new s pec ies or l i tholog ies . Benton i te 
very very abundant .  

1 3 5 0 '  Os tracod var .  ( d eep med ian sulcus ) ,  Hap la
phragmo ides s p .  var .  ( thin,  sma l l ) .  



1 3 80 1 Los t c i rculat ion ma terial abundan t .  C ib i
c ides cushman i .  

1 4 1 0 1  Bul imina s p .  var . ( po in ted pro loculus , smooth 
tes t ) ,  S i gmo i l ina tenuis . 

1 440 ' No new species or l i thologies . Bentonite 
very very abundan t .  

1470 ' Ca s s idul ina galv inens i s /globosa var . (very 
inflated chambers ) ,  A l l omorphina s p .  var . 
( larg e ,  pyr i t ized ) . 

1 5 0 0 '  Nodosaria latej ugata ( worn , reworke d ) . 

1 5 3 0 1  Valvul ineria churc h i  ( common) , Cas s idul ina 
gl obosa var .  ( unco i l ing ) ,  Uv iger ina garza
ens is . Benton i t e  very very abundan t .  

1 5 6 0 '  Epis tomina s p . , Uv iger ina church i , s . l .  
Also maximum numb ers of Uv iger ina garzaen s i s  
( rar e ) .  This samp le represents the upper 
Nar iz ian maximum transgress ion above the 
upper Cowl itz  sand . Also benton i t e  very 
abundant . 

1 5 9 0 1  Cibic idoides a f f .  venezuelanus , S p iroplec
tammina ? s p .  (wedge- shaped te s t ) , Anoma l ina 
cf.  cras s is ep tus ? ,  Truncoro talo ides ? sp.  
( smal l ) , B o l ivina k l e inpe l l i .  Also h ighest  
occurrence of cons i s tent Eponides sp.  ( of 
T ipton ,  e t .  a l . ,  1 9 7 3 ) .  

1 6 2 0 1  Sarac enaria s p . , Eponides mexicana var .  ( on 
80 mesh screen , highly convex invo lute s ide ) , 
Truncoro ta l o ides as pens i s ,  Ps eudohas t iger ina 
l i l l i s i ,  Gyroid ina s p .  var . ( s l ightly concave 
sp ira l s ide ) . 

1650 ' Gyro id ina a f f .  octocamera ta , Subbot ina l ina
perta , Karrer i e l l a  contor ta . 

1680 1 Gyro i d ina c f .  octocamerata . 

1 7 1 0 '  Very large increase in sand through 100 me sh 
screen. No new spec ies . 

1 740 ' Lignite very very abundant . Barren of ind ig
enous Foramin i fera . She l l  fragments common . 

1 7 7 0 '  F ine- gra ined sand s t one . No new spec ies . 
Arenac eous spp . ( c rushed ) rare . 

1800 1 Barren o f  ind igenous ca lcareous Foramin i fera.  

18301  Med ium-gra ined sand s tone . Coa l / l ignite very 
abundant . Barren of ind igenous cal careous 
Foraminifera.  

18 60 , 1 89 0 1  No new spec ies or l i thol ogi es . Barren 
of ind igenous Foraminifera . 

1 9 2 0 '  Lign it e/coal very very abundant .  No new 
spec ies . Epis tomina s p .  rare ( po s s ib ly 
ind igenous ) .  

1 9 5 0 1  No new sp ec ies or l i tho log ie s . Barren of 
ind igenous Foraminif era . 

1 9 8 0 '  No new spec ies or l i tho log ie s . She l l  frag
ments abundant ( indigenous ) .  Barren of 
indigenous Foraminif era . 

2010 ' Garnet- l ooking l i tho logy . Barren of ind ig
enous calcareous Foramin ifera . Arenac eous 
s p .  ( c rushed)  rare ( poss ibly ind igenous ) .  

2040 ' Sma l l  samp le af ter proc e s s ing . Barren of 
ind igenous Foramin i fera.  

2070'  Quartz-pyr ite c l us ters common . Barren of 
ind igenous Foramin i fera . 

2 0  

2 1 00 1 F ine t o  med ium-grained micaceous sandstone 
very abundant .  Coal very abundan t .  Barren 
o f  ind igenous Foramin i fera . 

2 1 3 0 1  No new spec ies or l i tho logie s . Coal very 
abundant .  Barren of Foramin i f era . 

2 1 6 0- 2 2 5 0 ' No new spec ies or l i tho logi es . Coa l 
very abundant .  Barren of ind igenous 
Foramin i fera.  

2 2 80 , 2310 1  No  new spec ies or  l i tho logie s . Coal 
c ommon . Barren of ind igenous Foram
in i f era . 

2340 1 No new species or l i tho logies . Barren of 
ind igenous Foramin i fera . 

CONCLUSIONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

0- 60 

60- 5 10 

5 1 0- 5 70 

5 7 0- 630 

630-690 

690- 8 1 0  

8 1 0- 1 050 

1050- 1 500 

1 500- 1 5 9 0  

1 5 9 0- 1 7 1 0 

1 7 1 0- 1 860 

1 860- 1 9 5 0  

1 9 5 0- 2 0 1 0 

2010- 2 340 

Indeterminate Indetermina te 

Refug ian Upper Bathyal 

Refug ian Outer Ner i t ic 

Refug ian Middle  to Outer Ner i t i c 

Indeterminate Pos s ib l e  Beach 

Upper Nar i z ian 
to Lower Refug-
ian und i f f .  Middle to Outer Ner i t ic 

Upper Nar i z ian 
to Lower R efug-
ian und i f f .  Upper Ba thyal 

Upper Nar i z ian Upper Middle Ba thya l 

Upper Nar iz ian Lower Midd le Ba thya l 

Upper Nar iz ian Upper Middle Ba thya l 

Indetermina te Marginal Mar ine to 
Non-mar ine 

Ind etermina te Indeterminate 

Indetermina te Probab le Margina l Mar
ine to Non-mar ine 

Indeterminate Probably Non-mar ine 

AMERICAN QUASAR PETROLEUM COMPANY 
CROWN ZELLERBACH NO . 29 - 14 

SW� SEC .  29 , T6N , R4W 

Two fo s s i l if erous Nar i z ian sect i ons in this 
we l l  are typ ica l ly separated by the upper Cowl i t z  
sand . The t o p  o f  the Nar iz ian , a s  i n  most  o ther 
we l l s  of this s tudy , is d e f ined by the h ighe s t  
occurrence o f  C ib ic ides na tland i .  The Nar iz ian 
sect ion b e l ow the sand is l e s s  defin i t ive , but in 
this we l l  it is rec ogn izabl e  by the pre sence of 
Trochammina �· g l ob iger ina form is . 

Al l s e d iments penetrated by this we l l  were 
depos ited c l ose to shor e .  P lankton d i s tr ibut ion 
ind icates that interm i t tent open marine cond it ions 
exis ted dur ing the Nar iz ian be low the sand and 
dur ing the Refug ian , but that open marine waters 
pers i s ted throughout the upper Nar i z ian ( above the 
sand ) . 

Paleoba thyme try ranges from marg ina l marine to  



as deep as l ower bathya l .  Common s pec imens of the 
inner ner i t i c  E lph id i e l l a  a t  1 1 1 0 to 1 1 40 f t  cor
relate with a widesp read h ia tus at  the Refug ian
Nar iz ian boundary . The interva l of deep e s t  depos
i t ion in the upper Nar i z ian at 1 7 40 to 1 7 70 f t  
( r epresented b y  maximum numbers o f  hisp id Uviger
ina ) corr e l ates with s imilar "max imum transgres
s ions " in nearby we l l s  ( se e  correlat ion with the 
Re ichhold Columb ia County N o .  l ,  OH at the end of 
th is we l l  repor t ) . 

B IOSTRAT IGRAPHIC RESULTS 

The fo l lowing data were derived from previous
ly unproc e s s ed we t d i tch samples . S ing le depths 
noted below represent bot toms of 30- f t  interva l s .  

18- 5 0 '  Light gray tuffaceous ( g lass shard s )  s i l t
s tone . P l ec tof rond icularia packar d i ,  Gut
tul ina franke i ,  She l l  fragments . 

80 1 Lent icul ina texana ? ,  C ib ic ides evo lutus , Uvig
er ina c f .  atwi l l i .  

1 1 0 '  Uv iger ina a twi l l i ,  Gu ttul ina irregular i s , 
P l ec tofrond icularia mul t i l inea t a .  

140 1  Cas s idul ina gl obo s a ,  c .  c f .  galvinens is , 
G l obobul imina s p .  

1 7 0 '  Eponides k l e inpe l l i ,  Cass idul ina galvinens i s .  

200 , 2 3 0 '  Brown s i l ty muds tone . N o  new spec ies . 

2 6 0 1  Uviger ina c f .  cocoaens i s ,  Lent icul ina s p .  

290 ' Quinquelo cul ina s p . ,  C ib i c ides c f .  elmaens is . 

320 1  Gas tropod , Os tracod , Uviger ina s p .  var . 
( co s t a te ) , Ba thys iphon s p .  var .  ( c oarse wa l l ,  
s l ender te s t ) , S pumel laria ( spheres ) ,  Dia tom 
( pyr i t i z ed , centra t e ) . 

3 5 0 1  Melonis pomp i l io ides , Caucas ina schencki , 
C ib i c ides haydon i ,  Nonion p lanatum? . 

380 '  H ighe s t  g l aucon i t ic sands tone . G l obobul imina 
s p .  var . ( larg e) , Gas tropod var ( ornat e )  
Cass idul ina ga lv inens i s /globosa ( int ermediate 
form-very inflated chambers ) ,  Robert ina wash
ingtonens i s ,  Gaudry ina al az anensis  ( of Rau , 
1948 ) ,  Turboro tal ia ins o l i ta ,  "Anguloger ina" 
cooperens i s ,  S pongodisc idae ( d i scs ) .  Glass 
shards f l ood . 

4 1 0 1 S igmomorph ina ? s p .  ( fragment ) .  

440 1 No new spec ies or l i thologies . S i l t s tone 
r e s i s tant to Qua ternary " 0 " . 

470 1  P l ec tofrond icularia robus ta . 

500 ' Quinquelocul ina imperia l is ,  B i locul ina s p . , 
Boldia hodg e i ,  Ceratobul imina washburne i .  

5 1 0 '  Pul len ia s p . , S ponge spic u l es . 

540 1  C ib ic ides na tland i ( one spec imen- reworked ) .  

5 7 0 '  Volcanic rock fragments . No new spec ies . 

600- 6 6 0 '  No new spec ies or l i tholog ies . 

690 1 Gut tul ina hantken i .  

7 2 0 '  No new spec ies or l i tho logies . 

7 5 0 '  Gray s i l ty muds tone . P s eudog landul ina 
inf lata,  "Va lvu l iner ia" wil lapaens is , Nonion 
ha lkyar d i ,  Lagena s tr ia t a .  

780 ' Cibic ides mcma s t er s i ,  C .  o l equaens i s ,  Sub
bot ina s p . , S .  c f .  ang iporo ides , S .  s en i l i s ?  

2 1  

7 8 0 '  ( c ont . )  ( j uveni le ) ,  Al abamina kernens i s , 
Caucas ina schencki var . ( very e l ongate ) , Bol
ivina s tr ia te l l a .  

8 1 0 ' Al lomorphina c f .  macrostoma ( of Rau , 194 8) , 
Textu laria cf . ada l ta ( o f Rau , 194 8) , Gyroid
ina p lanata , Fl o r ilus appl ini , Bol ivina ore
gonens is . 

840 ' F i sh rema ins . No new spec ies or l i thologi es , 

8 7 0 ,  900 ' No new s pec ies or l i tholog i e s , 

9 3 0 '  G l ob iger inatheka index? ( l ow-arched pr imary 
aperture ) .  

9 6 0 '  S igmomorph ina schencki , G l ob iger inatheka 
index. 

990' Decreas e in glass shards . Vag inul inops i s  
l ewis ens i s .  

1020 ' Len t icul ina ch irana , L .  " c f .  we lch i "  ( o f Rau , 
1948 ) .  

1 0 5 0 1  N o  new s pec ies or l i tholog ies . 

10801  Vag inul ino p s i s  saunders i ,  P lec tofrond icularia 
s ears i .  

1 1 1 0 '  No new s pec ies or l i tholog ies . 

1 1 40 1 E l ph i d i e l l a  s p .  ( common ) ,  E l ph id ium s p .  
( rare ) ,  S pume l laria var .  ( " s p iny" s phere ) .  
Po s s ible  hiatus in th i s  samp l e  interva l .  

1 1 7 0 1  C ib ic ides na tland i .  

1 20 0 ' P s eudoha s t iger ina micra . 

1 200- 1 3 2 0 '  No new spec ies or l i thologies . 

1 3 5 0 '  Gaudry ina s p .  var .  ( sma l l ) .  

1 3 8 0 '  Hapl aphragmo ides s p .  ( c rushed ) ,  Ba thys iphon 
eocenica , Cyc lammina s p .  var . ( large ) , Aren
ace ous indetermina te ( c rushed ) .  

1 4 1 0 '  "Angu loger ina " c f .  coope rens is ( obese ) ,  Bul
imina l ac iniata . 

1440 ' Egger e l l a ?  s p .  ( l arge , crus hed ) ,  Karrer iel la 
washingtonens i s ?  ( c rushed ) .  

1 4 7 0 1  Gyro id ina octocamerata , C ib i c ides cushman i ,  
Eponides mexicana group . 

1 5 0 0 '  Eponides gaviotaens i s ?  

1 5 30 1 D ia tom var .  ( pyrit ized , tr iangular ) ,  Lent ic
ul ina we lch i ,  s . s . ,  Gyroid ina sca1a ta/condoni 
( intermed iate form) . 

1 5 6 0 1  Len t icu1 ina c f .  terry i ,  S p iro1ocu1 ina s p . , 
P 1 ec tofrond icu1aria vaughan i ,  E ponides gav iot
aens i s .  

1 5 9 0 '  Brown micaceous fo s s i l iferous muds tone . No 
new s pec ies . 

1 6 2 0 ' E p i s t omina s p .  

1 6 5 0 '  N o  new species o r  l i tho l ogies . 

1 6 80 ' "Sucros ic"  l i tho l ogy . Ammodiscus s p .  ( l arge,  
fragment ) ,  Bul imina sculp t i l i s ,  Uviger ina 
nudorobus ta . 

1 7 1 0 '  No new spec ies or l itho logie s . Uv iger ina 
nudorobus ta var . ( obese)  rare . 

1 7 40 ' Valvu1 iner ia church i .  Also Uv iger ina nudo
robu s ta rare . 

1 7 7 0 1  Uv iger ina churc h i ,  Quadr imorphina s p . , Sub
bot ina w i l s on i ,  Al abamina s c i t u l a .  Also 



1 7 7 0 '  ( c ont . )  Uv iger ina nudorobus ta rare and U .  
garzaensis  rare t o  common . Th is s amp le rep
resents the upper Nar i z i an maximum trans
gres s i on , 

1 800 ' Uv iger ina elonga t a ,  Also U .  garzaens i s  rare 
and Ca ss idul ina g l obosa abundan t .  

1 8 3 0 '  C ib i c ides laur i sae , 

1 8 6 0 '  C ib i c idoides vene zue l anus , V irgul ina s p .  
( pyr i t ized ) ,  Also  S pume l l a r ia ( spheres ) 
abundan t .  

1 89 0 '  Subbotina minima ? ,  Karrer i e l l a ?  contor ta?  
( fragment ) ,  Uv iger ina cf.  yazooens is ? ,  Trunc
orotal oides c f .  aspens i s .  

1920 ' Eponides sp . ( of T ipton,  e t ,  al . ,  1 9 7 3 ) , Gy
roidina condon i .  

1 9 5 0 ,  1 9 80 ' N o  new spec ies o r  l i tho logies . 

2 0 1 0 '  Va lvu l iner ia invo l uta , Subbot ina sp . var .  
( large) , 

2040 ' No s amp l e  ava i l ab l e .  

2 0 7 0 '  N o  new spec ies or l i tholog ies . E l ph id ium 
s p .  very rare , E l phid ium/E l ph id i e l l a  sp . 
very rare , 

2 1 0 0 '  Inc rease in sand . No new sp ec ies or l i th
ol ogies . 

2 1 3 0 '  Very micaceous f ine-gra ined sands tone , No 
new spec ies . E l ph idium/E l ph i d i e l la s p .  rare , 

2 1 6 0 '  Highe s t  med ium-gra ined s ands tone , No new 
sp ec ies . 

2 1 60- 2 2 5 0 '  No new s pecies  or l i tho logies , 

2280 ' G i l s on i te fl ood . Barren of indigenous Foram
ini fera . 

2 3 1 0 '  Bentonite very rare . Barren of ind igenous 
Foraminife ra . G i l son i te/coa l common . 

2340 ' No new spec ies or l i tho l og ies . G l obobul imina 
sp . ( pyr i t i ze d )  rare-poss ibly ind igenous . 

2 3 7 0 '  No new sp ec ies or l i thologies . Echinoid 
s p ines rare-probab ly ind igenous . 

2400 ' Chi l os tome l l a  s p .  var . ( thin) . 

2430 ' Trochammina c f .  g l ob i ger inaformis . Probably 
barr eri of ind igenous cal careous Foraminifera.  

2460- 2 6 10 ' Barren of ind igenous Foramini fera . 

2640 ' Barren of ind igenous calcareous Foramin i fera . 
Trochammina c f ,  gl ob iger inaformi s . 

2 6 7 0 1  P l ec tof rond icularia?  ( Amphimorph ina ? )  ( frag
ment , doub le-kee led ) ,  probab ly reworked . 
Probab ly barren of indigenous Foramini fera . 

2 7 0 0 '  Va lvul ineria tumeyens i s ,  pos s ib l y  caved . 
Probab ly barren of ind igenous Foramin ifer a .  

2 7 3 0 '  Gyro idina ? a f f .  f l orea l i s ?- probab ly reworked , 
Probab ly barren of ind igenous Foramin i fera . 

2 7 6 0 '  Barren of ind igenous cal careous Foramini fera , 
Trochammina c f .  g l ob iger inaformi s .  

2 7 9 0 '  N o  new s pec ies . Barren of ind igenous Foram
in if era . 

2820 ' No samp le ava i lab l e .  

2850 ' Uv iger ina sp . var , ( smal l ,  thin tes t ,  c o s t
a te ) ,  probab ly caved . Probab ly barren of 
ind igenous Foramin ifera . 

2 2  

2880 ' Barren o f  ind igenous Foramin i f er a .  

CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

18-630 Refug ian Upper Bathyal 

6 30- 7 2 0  Refug ian Mar ine und ifferentiated 

7 2 0- 1 1 1 0 Refug ian Outer Ner i t ic to Upper 
Ba thya l 

1 1 1 0- 1 1 40 Refug ian Mixed Inner Ner i t ic and 
Upper Ba thya l 

1 1 40- 1 3 5 0  Upper Nar iz ian M i d d l e  to Outer Ner i t ic 

1 35 0- 1 3 80 Upper Nar i z ian Outer Ner i t ic to Upper 
Ba thyal  

1 3 80- 1 5 00 Upper Nar iz ian Upper Bathya l  

1 5 00- 1 650 Upper Nar i z ian Upper Middle Ba thya l 

1 6 5 0- 1 7 40 Upper Nar iz ian Lower M idd le Ba thya l 

1 7 40- 1 7 7 0 Upper Na r i z ian Lower M idd le Ba thyal to 
Lower Bathyal  

1 7 7 0- 19 2 0  Upper Nar i z ian Lower M i d d l e  Bathya l 

1 9 2 0- 20 1 0  Upper Nar iz ian Upper Midd le Ba thya l 

2040- 2 1 30 Ind e t ermina te Probably Inner to 
Middle  Ner i t i c  

2 1 30- 2 220 Ind eterminate Indet ermina te 

222 0- 2 3 1 0  

2 3 1 0- 2 400 

2400- 2 5 80 

25 80- 2 880 

Indetermina te 

Nar iz ian 

Inde termina te 

Indetermina te 

Probab ly Non-mar ine to 
Marg ina l Mar ine 

Probab ly Ner i t i c  

Probab ly Non-mar ine to 
Margina l Mar ine 

Inde termina te 

CORRELAT ION WITH THE 
RE ICHHOLD COLUMBIA COUNTY NO. l ,  OH 

The fo l l owing corre l a t ion ind icates a con
s i derably greater hiatus a t  the Re fug ian-Nariz ian 
boundary in the Co l umb ia County No. 1 ,  OH than in 
the Crown Z e l l erbach 29- 1 4 .  The Columb ia County 
is miss ing approxima t e l y  700 ft of Refugian sect ion 
r e l a t ive to the Crown Z e l l erbac h .  However , the 
upper Nar iz ian sect ions above the upper Cowl i t z  
sand in t h e  two we l l s  are s imi lar in thickne ss . 

CROWN z .  29- 14 
( DEPTH IN FEET ) 

SPECIES TOPS 

? ·k Turborota l ia ins o l i ta 

3 5 0  C ib ic ides haydon i 

Hiatus 

1 1 7 0  C ib i c ides na t l and i 

COL . CO . 1 ,  OH 
(DEPTH IN FEET ) 

1230  

1590 

Hiatus 

1 650 

1200  Ps eudoha s t iger ina micra 1 740 

1560  P lec tofrond icularia vaughani 1 9 80 

1 740 Valvu l iner ia churc h i  2 100 ----
1 7 7 0  Uv iger ina c hurchi  2 1 9 0  

1 8 0 0  Uv iger ina e l ongata 2 1 9 0  

1830  C ib ic ides l aurisae 2220  

�' S parse faunas mask h ighes t occurrence of spec i e s .  



CORRELAT ION ( CONT . )  

CROWN Z .  29- 14 
( DEPTH IN FEET ) 

SPECIES TOPS COL . CO . 1 ,  OH 
( DEPTH IN FEET ) 

1890 

1890 

2 1 00 

Truncoro taloides c f .  
aspens is , Uvigeri;; c f .  
yazooens is ? 

Subbot ina minima , 
Karrer i e l l�orta 

Upper Cowl i t z  sand 

THE TEXAS COMPANY 
BENSON CLATSKAN IE NO . 

NEl SEC . 3 6 ,  T 7N ,  R4W 

2 2 20 

2 2 5 0  

2 460 

The en t ire we l l  sect ion i s  in s e d iments and 
volcanics of Nar iz ian age . It is po s s ib l e  that the 
samp les from 6 2 8  to 643 ft represen t  the base of 
poorly deve l oped upper Cowl i t z  sand . A few spec ies 
occurr ing from 1259 to 1370 f t  genera l ly have not 
been se en above the upper Cowl i t z  sand in Columb ia 
County by th i s  wr i ter . They are : Trochammina c f .  
globiger inaformi s ,  Os tracod var iety ( d eep med ia;

sulcus ) ,  and Spume l laria var i e ty ( " s p iny" spheres ) .  
Depos ition was nearshore throughout the we l l  

sect ion .  Only one interva l , 1 2 5 0  to 1422  f t ,  
repre sents  intermit tent open ocean c irculat ion .  
The r e s t  of the sed iment s  i n  the we l l  essent ia l ly 
lack fos s i l  plank ton ,  ind icat ing e i ther restric ted 
ocean c irculat ion or exc lus ion of plankton by up
we l l ing and/or fresh wa ter runof f .  

Relatively sha l low wa ter depths throughout the 
sect ion ind icate tha t the d r i l l  s i te was a topo
graph ic high.  As a resul t ,  a l l  the upper Nar iz ian 
and younger sediments were eroded away . 

B IOSTRATIGRAPHIC RESULTS 

The f o l l owing data were d e r ived from prev ious ly 
unproc essed core samp l e s  borrowed from the DOGAM I 
c o l l e c t ion .  

6 2 8- 6 3 8 1  Mus cov i t e  and angu lar quartz sand . 
Barren o f  foss i l s . 

643 1 Same as above . 

6 5 8 1  G i l son i te common . Barren of fo s s i l s .  

7 5 0- 7 6 0 1  Pyr i t ic volcanic ? rock fragments .  Barren 
of foss i l s .  

1 143- 1 1 5 4 1  Volcan i c ?  rock fragments . Barren o f  
fos s i l s .  

1 2 2 7- 1 2 3 7 1  L ight brown tuffaceous s i l ty muds tone . 
Cyc l ammina s p . , Lent icul ina s p . , Ammo
d iscus s p .  ( fragment ) ,  Cibic ides nat
l and i ,  C. mcmas ters i ,  Arenac eous indet
ermina t e ,  P l ec tofrond icu laria oregonen
s i s ,  Cas s idul ina g lobos a ,  Hap laphrag
mo ides ? s p .  ( very smal l ) ,  Bol ivina 
k l e inpe l l i ,  Denta l ina sp . 

1 2 5 0 1  Light brown sucro s ic s i l ty muds tone . Spum
e l laria ( s pheres ) .  

1 2 5 9 1 Trochammina c f .  g lobiger inaformi s ,  Diatom 
( pyr i t ized , c entra te ) ,  Len t icul ina sp . var . 
( large ) . 

2 3  

1 2 7 0 1  Eponides mexicana , Spongod isc idae ( d i s c s ) ,  
Eponides gav iotaens i s ,  Globobul imina/Bul i
mina s p .  ( poorly preserved ) ,  S t i l os t ome l l a  
s p .  ( fragmen t ) , C ib ic ides spp . 

1 2 80 1 She l l  fragments , Nonion ha lkyard i ?  ( sma l l ) ,  
Nodosaria l ongi scata . 

130 1 1  No new spec i e s  or l i tho log ies . She l l  frag
ments common , Diatoms abundan t .  

1307- 1 3 1 7 1  Lenticul ina c f .  terry i ? , Pseudogland
u l ina ? s p .  

1 3 2 5 1 E ponides mexicana var . ( invo lute s ide 
h ighly convex ) .  

1 3 3 4 1  Pu l l enia s p .  

1346 1 Caucas ina s chenck i .  

1 3 5 8 1  Poorly sorted very f ine-gra ined sandstone . 
No new s pec ies . 

1 3 7 0 1  Os tracod var .  ( deep med ian su lcus ) ,  Fl ori lus 
app l in i ,  Spume l l aria var . ( " s p iny" spheres ) .  

1 3 8 1- 1 39 1 1  No new species or l i thologies . 

1394 1 No new s pec ies or l i tholog ies . 

14 2 2 1  S terraster s ,  Sponge s p icu les . No new 
s pec ies . 

1 4 2 7- 1 4 3 8 1  Light brown s i l ts tone . No new s pec ies . 

14481  Poorly sorted very f ine to med ium- grained 
vol canic ? s ands tone . Trans lucent green 
gra ins . Barren of fo s s i l s .  

1 540 1 No new sp ec ies or l i tho logi es . 

1 5 5 0 1  Ceratobul imina washburne i .  

1 5 6 2 1 No new spec ies or l i tho log ies . 

1 5 7 1 1  No new spec i e s  o r  l i tho l og ies . 

1 5 73- 1584 1  Pse udog landul ina inf lata . 

1684 1  C ib i c ides cushmani 

1 69 3 1  Nonion p l anatum .  

1 7 0 5 1 Brown mud s tone . Barren o f  fo s s i l s . 

1708- 1 7 2 0 1  No new spec ies or l i tho logies . 

1820- 1 83 0 1  Vo lcanic s .  Barren of fo s s i l s . 

1830- 1 840 1 Volcan i cs . Barren of fo s s i l s .  

18 79- 1 889 1 Volcan ics . Barren of foss i l s . 

19 7 7 1  Volcan ics . Barren of fos s i l s .  

198 7 1  Volcan ics . Barren of soss i l s .  

1 9 89- 2 00 1 1 Volcani c s .  Barren of fo s s i l s .  

2001- 2 0 1 3 1  Volcanic s .  Barren of foss i l s . 

2 0 2 4 1  Vo lcanic s . Barren of foss i l s . 

2025-203 7 1  Volcan i c s .  Barren of fo s s i l s . 

2037-20 6 1 1  Volcani c s .  Barren of foss i l s . 

2 1 35 1 M icaceous f ine to med ium-grained sand stone . 
Barren of foss i l s .  

2 1 59- 2 1 7 0 1  Barren o f  Foramini fera . She l l  frag
ment s  c ommon . 

2 3 40- 2 3 5 2 1  C l ean wh i t e  angular to subangular sand . 
Barren of fo s s i l s .  

2460 1 Volcanic ? sands tone . Barren o f  fo s s i l s . 

2 4 7 2 1  Vo lcan i c  sand . Barren of fos s i l s .  



2 5 1 0 '  Volcanic ? sandstone . Barren of foss i l s .  

2 6 2 2 ' C l ean wh ite angular t o  subangular sand . 
Barren of fo s s i l s .  

26 3 2 '  Same a s  samp l e  above . 

2645 ' Same as samp l e  above . 

2665 ' Rounded volcan i c ?  fragments and brown s i l ty 
muds tone . G i l son i te very very abundan t .  
Barren of Foramin ifera . 

2700 ' Rock fragments and l ight gray s i l ts tone?  
Barren of fo s s i l s .  

2709 ' Cl ean wh ite angu lar to s ubangular sand . 
Barren of fos s i l s .  

2820 ' Sand and brown s il ty mud s tone . Barren of 
fos s i l s .  

2 8 30 ' Very f ine- gra ined sand . Barren o f  fos s i l s . 

2960 ' F ine-grained sand , Barren of fo s s i l s .  

2966-2 9 7 8 '  " S ucros ic" very f ine-grained sandstone 
to s i l t s tone . Barren of foss i l s . 

3 1 3 3 '  Vol canic very f ine-gra ined sands tone . 
Barren of foss i l s . 

3 1 5 0 '  Vol canic very fine-grained sandstone . 
Barren of fos s i l s . 

33 9 5 ' Cr ibrononion? c f .  roemer i ? ,  Rota l ia a f f .  
becki ? .  

340 1 '  Volcani c s . Barren of fos s i l s . 

3806 ' Volcanics . Bar ren of fo s s i l s .  

4336 ' Poorly s orted very f ine to coarse-grained 
volcanic sand s t one . Barren of fos s i l s .  

4540 ' Volcan i c s .  Barren o f  fos s i l s . 

45 5 0 '  Vo lcan ic s .  Bar ren of fo s s i l s .  

485 8 '  Volcanic sands tone ? Barren o f  foss i l s .  

486 8 '  Volcanic s .  Barren o f  fos s i l s . 

4899 ' Volcan i c s .  Barren of fos s i l s . 

5 1 1 4- 5 1 2 6 '  Volcan ics and sand flo od . Barren of 
fo s s i l s .  

5 1 45 ' Volcanic ? s i l ts tone . Barren of foss i l s . 

5 1 5 5 ' Light brown ish- gray s andy mud s tone . Barren 
of fos s i l s .  

5 2 9 4 '  Vo lcanic ? sandy s il ts tone ? Bar ren o f  fos
s i l s .  

5445 ' Gray muds tone . Barren o f  fo s s i l s . 

5 5 6 4- 5 5 7 6 '  P l ec tofrond icularia packar d i ,  Gyroid ina 
c f .  scalata?  ( broken ) , E pon ides mini
mus ? ( worn) . 

5 6 1 5- 5 6 2 1 '  No new spec ies . Caucas ina schencki , 
Arenaceous indet ermina t e ,  Cyc lammina s p .  

5 6 3 0 '  Len t icul ina c f .  we lchi , L .  inorna ta , " E l l ip
s onodosaria" s p .  

5644- 5 6 5 0 '  Pseudoglandul ina conica , Gyr o id ina c f .  
scalata , 

CONCLUSIONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

6 2 8- 1 1 54 Indet ermina te Indeterminate 

2 4  

CONCLUS IONS ( CONT . )  

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

1 2 2 7- 1 720 Nar iz ian Outer Ner i t ic to Upper 
Bathyal 

1820- 2 1 3 5  Inde terminate Indet ermina te 

2 1 59- 2 1 7 0  Ind e termina te Probab ly Mar g inal Mar ine 
to Inner Ner i t ic 

2340- 2645 Ind etermina te Indeterminate 

2665 Ind eterminate Po s s ibly Non-mar ine to 
Marginal Mar ine 

2 700- 3 1 5 0  Inde termina te Inde termina te 

3395 

3401-5 445 

5 5 6 4- 5 6 5 0  

Probab ly 
Nar iz ian 

Ner i t i c ?  

Indeterminate Indetermina te 

Nar i z ian Probab ly Upper Middle 
Ba thyal 

AMER ICAN QUASAR PETROLEUM COMPANY 
CROWN ZELLERBACH NO . 15 - 1 4  

SW� SEC . 1 5 , T6N,  R4W 

Th is  is one of two we l l s  in th is s tudy wh ich 
pene trated sed iments poss ibly as young as  Zemorr ian 
in age ( s ee a l s o  Amer ican Quasar Inves tment Manage
ment No . 34- 2 1 ) ,  but sha l l ow ner i t ic fac ies mask 
the Zemorr ian-Refugian boundary . 

Two d i s t inct fo s s i l if erous Nar iz ian interva ls  
in the 15-14 bracket the upper Cowl i t z  sand . 
Compar ison of these interva l s  with Quasar ' s  25-33 
dril led four miles sou thwe s t  ind icates the latter 
has a thicker sect ion through these interva ls  
relative to the 15- 1 4 .  H ighes t Nar iz ian faunas 
dominated by Bul imina microcostata,  "Anguloge r ina" 
cooperens is and Nas s e l laria are d i s t inc t l y  absent 
in the 1 5- 1 4 .  

Intermittent open marine cond it ions exis ted 
dur ing the Nar iz ian ,  but p o s t-Nar i z ian faunas 
ind icate restrict ion from open oc ean c irculat ion 
( no fo s s i l  plankton ) . 

The upper Nar iz ian maximum transgress ion 
occurred somewhere between 1 5 30 and 1 7 40 f t 
probab ly in the 1 5 3 0 to 1 5 60 ft samp l e .  

B IOSTRAT IGRAPHIC RESULTS 

The f o l l owing data were derived from previous
ly unproc essed wet d i tch samples . S ing l e  depths 
mentioned below repres ent bottoms o f  30 ft  interva l s .  

0- 3 0 '  Light gray s i l t s tone . G l a s s  shards very 
very abundan t ,  Barren of f os s i l s . 

6 0 '  Light gray s i l ty muds tone . Barren of fos s i l s .  

9 0 '  L ight gray mud s t one . G l a s s  shards very abund
ant .  Barren of foss i l s .  

120 ' No new l i tho log i e s . Barren o f  fos s i l s .  

1 5 0 '  Gl aucon i t e  very very abundan t .  Barren of 
foss i l s .  

1 8 0 ,  2 1 0 '  N o  new l i thologies . Barren o f  fos s i l s . 

240 ' Bucce l l a  sp . ,  Dia tom ( pyritized,  c tntra te ) ,  
Anoma l ina c a l iforniens is , Cass idul ina 



240' ( c ont . ) cras s ipunc tata , C ibic ides evo lutus , 
Gyroid ina p l ana ta , E p i s tomine l la s p .  var , 
( smal l ) , C ibic ides s p .  

2 7 0 '  She l l  fragmen t s ,  Anoma l ina c f .  pate l l a ? ,  
Nonione l l a turg ida ? ,  B u l imine l l a c f .  subfus i
formi s ,  C ib i c ides aff . evo lutus ( h ighly con
vex involute s ide ) . 

300 ' Alabamina ? s p . , Lent icul ina s p . , Buc c e l l a  
oregonens is , Globobul imina s p .  var .  ( sma l l ,  
thin tes t ,  pyr i t ized ) ,  

330 ' No new l i tho l og ies . Barren of Foramin i fera . 

360 '  S i l ts tone to very f ine-grained sandstone . 
Barren of Foramini fera . 

390 , 420 1 No new l i tholog ies . Barren of Foram
inifera . 

420- 5 1 8 '  No samp l e s  ava i l ab l e .  

5 1 8-600 ' No new l i thol ogies . Barren of F oram-
inifera . 

630 ' Pyr i t e abundant ,  Barren of Foramini fera , 

660 ' B o l ivina k l e inpe l l i .  

690 ' E l phid ium s p .  

720-900 ' N o  new s p ecies o r  l i thologie s . 

9 3 0 '  E lphidie l la ?  s p .  ( l arge ) .  

930- 10 5 0 '  N o  new l i thologie s . Barren of Foram
inifera . 

1080 ' No new sp ec i e s  or l i tho logies , E l ph i d i e l l a  
s p .  r a r e  to common, Gyro id ina planata rare 
to common , C ib i c ides haydon i ? ,  

1 1 10 '  N o  new l i tholog ies . Uv iger ina cocoaens i s ,  
s . s . ,  U .  coc oaens i s  group , U ,  gal loway i /  
coc oaens is ( int ermediate form) , E p i s t omina 
s p . , P l ectofrond icular ia mul t i l inea ta , 
Caucas ina schenck i ,  C ib ic ides cf , evo lutus , 
C .  a f f ,  haydoni ? .  

1 140 1 No samp l e  ava i l ab l e .  

1 1 70 1  Lagena s t r iata , C ibic ides a f f .  na tl and i ( no 
pus tules on involute s ide ) ,  Quinque locul ina 
s p .  

1 200 ' N o  new spec i e s  or l i tho l ogies . 

1 2 30 ' Qu inquelocul ina imper ia l is ,  Eponides mexi
cana . 

1 2 6 0 1  No samp l e  ava i l ab l e ,  

1 2 9 0 '  No new spec i e s  o r  l i tho log ies . 

1 3 1 0 '  Me lon i s  pomp i l io ide s . Decreas e in glass  
shards . 

1 3 30 ' Brown l imes tone f l ood . Barren of fos s i l s .  

1 3 5 0 '  No new spec i e s  o r  l i thologies . 

1 3 80' Uv iger ina atwi l l i ,  s . s . ,  Dental ina s p .  

1 4 1 0 '  No  new l i thol og ies . Barren o f  indigenous 
Foraminifera . 

1440 ' Vo lcanic s .  Barren of ind igenous Foraminif
era. 

1 4 7 0 '  Light gray mud s t one and very f ine- gra ined 
sandstone , C ib i c ides na tland i ,  Bul imina 
lac iniata , Ech ino id s p ines , B o l d ia hodge i ,  
Eponides mexicana var , ( b i- convex te s t ) , 
B o l ivina s t r ia te l la .  

2 5  

1 5 00 ' Lent icul ina chirana , G l ob igerina o f f ic in
a l i s ? ,  

1 5 3 0 ' Cass idul ina globo s a ,  Len t icul ina we l ch i ,  
s . l . , Alabamina kernens i s .  

1 5 6 0 '  P l ec tof rond icular ia vaughani ,  Va lvu l ineria 
churchi , Uv iger ina garzaens is ( rar e ) , Bul
imina sculpt i l i s ,  Gyro id ina c f ,  scalata ? , 
Truncorotalo ides c f .  aspens is , Va lvul iner ia 
chirana , B o l ivina oregonens i s ,  G l oborotal
o ides s p .  ( o f McKeel and Lipps , 1 9 75 ) ,  
Diatom var ,  ( pyr i t ized , tr iang le- shaped 
te s t ) , This s amp le probab ly represents the 
upper Nar iz ian max imum transgre s s ion .  

1 5 9 0 '  N o  new spec ies or l i tholog ies . 

1 6 2 0 '  Len t icul ina c f .  terry i ,  C ib ic ides cushman i ,  
S p irolocul ina s p .  Also Cass idul ina gl obosa 
abundant .  

1 6 5 0 1  "Angul oger ina" cooperens is , C ibic idoides 
vene zue lanus , G l ob igerina w i l s on i ,  Val
vu l ineria invo luta , 

1 6 8 0 1  Uviger ina yazooens is , Vag inu l inops i s  saun
ders i ,  Eponides gaviotaens i s ,  Epon ides s p .  
( of T ipton ,  e t .  al . ,  1 9 7 3 ) ,  Ceratobul imina 
washburne i ,  C ibic ides natland i /haydon i  ( in
termed iate forms ) ,  Gyro id ina oc tocamerata , 
Saracenaria sp . ,  Spume l laria ( s pheres ) .  

1 7 1 0 '  Os tracod var . ( d eep med ian s u lcus , poor ly 
pres erved , probab ly reworked ) .  

1 740 ' Very f ine-grained micaceous sand s t one . 
P l ec tofrond icularia oregonens i s . 

1 740- 1 830 ' No new spec ies or l i thol og ies . Pos
s ib ly barren o f  ind igenous Foramin i f
era . 

1860 ' F l ori lus appl ini ( abundant ) .  Also C ibic ides 
nat land i abundan t ,  Lent icul ina spp . ( l arge)  
common . 

189 0 , 1920 ' No new species or l i tholog ies . 

19 5 0 '  Very f ine- grained sands tone . Barren of 
ind igenous Foramin ifera . Top of upper 
Cowl i t z  sand ( main body ) in this samp l e .  

1980 ' Pyr i te- quartz c l us t ers . Barren o f  ind ig-
enous Foramin ifera , 

2 0 1 0 '  No samp le ava i l ab l e .  

2040 , 2 0 7 0 '  Barren o f  ind igenous Foramin ifera , 

2 1 0 0 '  F ine to med ium-grained sand s tone . Barren 
of ind igenous Foramin i fera . 

2 1 00- 2 1 90 ' No new l i thologies , Bar ren of indig
enous Foramin ifera . 

2 2 2 0 '  Med ium- gra ined sandstone . Barren of indig
enous Foraminifera , 

2220- 2 2 7 0 '  No samples  ava il ab l e ,  

2 2 7 0- 2 2 8 0 '  Lign i t ic ? sha l e ?  Arenaceous s p .  in-
determina te ( c rushed ) .  

2 3 1 0 '  Lign i t ic muds tone . N o  new spec ies . 

2340 ' Trochammina c f .  g l ob iger inaformi s .  

2340- 2430 ' No new l i tholog ies . Barren of indig-
enous Foramin ifera,  

2460 ' Very pyr i t ic sand s tone . Barren of indig
enous Foraminifera , 



2460- 2 5 9 0 '  No new l i tho l og ies . Barren of ind ig
enous Foramin if era . 

2 6 2 0 '  

2 6 5 0 '  

White ( opa l ine o r  hydrated ? )  quartz abun
dant . Barren of indigenous Foramin ifera . 

L ignit e/coal very abundan t .  Barren o f  
Foraminifera . 

2650- 2 7 1 0 1  No samp l e s  availab l e .  

2 740 1 No new l i tholog ies . Barren of ind igenous 
Foramin ifera . 

2 7 40- 2 7 60 1  No samp le ava ilab l e .  

2 79 0 '  

2820 1 

285 0 '  

28801  

2 9 1 0 '  

2940 1 

2 9 7 0 1 

3000 ' 

3030 ' 

Wel l-cons o l idated very f ine-gra ined sand
s tone . Barren of Foramin ifera . 

M icaceous s i l t s tone . C ib ic ides nat l and i 
var . (wide kee l ) .  

Cyc lammina sp . ( large ) ,  Hapl aphragmo ides 
sp. ( c rushed ) .  

Egger e l l a ?  s p .  var . ( l arg e ,  crushed ) ,  
Lent icul ina s p .  var .  ( very curved sutures ) ,  
Eponides mexicana var .  ( involute s ide 
high ly convex) , Ostracod var . ( d eep med ian 
sulcus ) .  

N o  new spec ies or l i thologies . 

S pume l laria var . ( "s p iny" s pheres ) ,  Ps eudo
gl andul ina na l lpeens i s ,  Marg inu l ina ? s p .  

Top o f  vo lcan ic interb eds . N o  new spec ie s .  

V o l canic s .  Inorganic sphere s . Barren of 
ind igenous Foramini fera . 

Ba thys iphon eocen ica , Ps eudoglandul ina 
conica . 

3060 , 309 0 '  No new spec ies or l i tho l ogies . 

3 1 2 0 1  N o  new s pec ies or l itho l og ies . C ibic ides 
nat land i common . 

3 1 50 ' No new spec ies or l i thologies . Bathys i phon 
eocenica and C ib i c ides nat l and i both common . 

3 1 8 0 '  Brownish- gray muds tone . Cass idul ina 
globosa var . ( unc o i l ing ) , Parr e l l a ?  sp . 
Also C ib i c ides nat l and i abundant . 

CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

0- 2 1 0 Indeterminate Indeterminate 

2 1 0-300 Uppermo s t  Re fu- Upper Bathyal 
gian to Z emor-

300- 6 30 

630- 1080 

1080- 1 4 1 0  

1 4 1 0- 1 440 

1 440- 1 530 

15 30- 1 7 40 

1 740- 1830 

1 830- 1890 

r ian und i f f .  

Indeterminate 

Uppermo s t  Refu
g ian to Zemor
r ian und i f f .  

Refug ian 

Indetermina te 

Upper Nar iz ian 

Upper Nar iz ian 

Indeterminate 

Upper Nariz ian 

Inde terminate 

M ixed Inner Ner i t ic 
to Upper Ba thyal 

Upper Ba thyal 

Indeterminat e  

Upper Midd l e  Ba thyal 

Lower Middle Ba thya l 

Indeterminate 

Probab ly Outer Ner i
tic  to Upper Ba thyal 
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CONCLUSIONS ( CONT . )  

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

1 890- 1 9 2 0  Upper Nar iz ian Probab ly Middle to 
Outer Ner i t ic 

19 20- 2 2 20 Ind etermina te Indeterminate 

2 2 70- 2340 Nar i z ian Probably Middle to 
Outer Ner i t ic 

2340- 2 6 20 Indeterminate Inde termina te 

26 20- 2 6 5 0  Indeterminate Non-mar ine to 
Marginal Mar ine 

2 7 10- 2 7 9 0 Indetermina te Indeterminate 

2790-3 180 Nar iz ian Ner i t ic und i fferent-
iated 

AMERICAN QUASAR PETROLEUM COMPANY 
INVESTMENT MANAGEMENT NO . 34 - 2 1  

NW� SEC . 3 4 ,  T6N , R4W 

This we l l  apparently pene trated a Nar i z ian 
topograph ic h igh . Volcanics are consp icuously 
absent . Al s o ,  non-mar ine or very sha l l ow marine 
pal eodep ths extend from 1 6 2 0  ft to TD . 

An interval between Refug ian and Nar i z ian 
faunas conta ins we l l- rounded coarse-gra ined sand 
( 1 1 1 0  to 1 1 7 0 f t ) , ind icat ing a high energy ( beach ? )  
environment , and probably an eros iona l unconformity . 

Maximum paleobathyme try wi thin the upper 
Nar iz ian above the upper Cowl itz sand occurs at 
1 3 5 0  to 1 380 ft . Th i s  po int i s  a t ime equ iva l ent 
to upper Nar iz ian max imum transgress ions in o ther 
Columb ia County we l l s  as reported by this wr iter . 

Foss i l iferous Nar iz ian section below the 
upper Cowl itz  s and in this we l l  i s  probab ly s imilar 
in th ickness to tha t found in the Amer ican Quasar 
No . 25-33 d r i l led four miles to the wes t .  

Al l sed iments penetrated were depos ited c l o s e  
to shore . Dur ing Refug ian t ime open sea c irculat i on 
was r e s t r ic ted at this locat ion .  In contra s t ,  the 
fo s s i l i ferous Nariz ian interva l s  are open marine 
depos its . R e l a t ive ly l arge amounts of coal and/or 
l ign ite ind icat ing non-mar ine ? cond i t ions occur in 
two genera l intervals ; one is between the Nar i z ian 
( und ifferen t iated)  and upper Nar i z ian fos s i l i ferous 
interva ls  and the other i s  be low the Nar iz ian 
faunas c l ose to the bot tom of the we l l  ( s ee next 
sect i on ,  this we l l  report ) .  

B IOSTRAT IGRAPHIC RESULTS 

The f o l l owing data were derived from prev ious ly 
unprocessed we t d i tch samples . S ing le depths noted 
be low represent bottoms of 30 ft interva l s . 

20 ?-40 ' Gl aucon i t ic muds tone . Glass  shards very 
very abundant .  Barren o f  fos s i l s .  

6 0 '  She l l  fragments .  Barren o f  ind igenous Foram
ini fera . 

9 0 '  Gyr o id ina p lanata . 

1 2 0 1  L ight gray g laucon i t i c muddy s i l t s tone . 
Barren of foss i l s . 

1 5 0 '  Very f ine-grained g l aucon i t ic sands tone . 
Quinque locul ina s p . , C ib i c ides evo lutus ? 



1 5 0 '  ( cont . )  ( large ) .  Also Gyr o id ina c f .  s o ldan i i ,  
C ibic ides cushmani ( both poorly preserved , 
probab ly reworked ) .  

1 8 0 '  Cas s idul ina crass ipunc tata , C ib ic ides evol
utus . 

2 1 0 '  D ia tom ( py r i t ized , centrate ) ,  S terras ters , 
Anoma l ina c f .  cal iforniensis  ( sma l l ) .  

240 ' Nonion ha lkyard i ,  Cas s id u l ina galvinens is , 
s . s . , Al abamina kernens i s ,  C ib i c ides s p .  var . 

( granu lar wa l l ,  centra l p l ug ) , Guttul ina 
irregular i s , P lec tofrond icularia mu l t i l in
eata , Spume l lar ia ( s pheres ) .  

2 7 0 '  Uv iger ina a twi l l i ,  U .  c f .  atwi l l i ,  Cas s idul
ina galvinens i s /globosa ( intermediate form) , 
Epon ides mexicana ? .  

300 ' No samp l e  ava ilab l e .  

3 3 0 '  Eponides c f .  k l e inpe l l i ,  Caucas ina schencki . 

3 6 0 '  Denta l ina dus enbury i ,  Cass idul ina c f .  globo s a ,  
Me lon i s  c f .  pomp i l io ides . 

390 '  Quinque locul ina impe r i a l is , E p i s tomina s p . , 
Ceratobul imina washburne i ,  P l ec tofrond icular
ia packard i ,  Nodosaria long i scata . 

420 ' Volcanic ? rock fragments c ommon . Uv iger ina 
cocoaens is group . 

450 ' Tan l imey mud s tone . No new spec ies . Uvig
er ina cocoaens i s  group rare to common . 

480 , 5 1 0 '  No new sp ec ies or l i tho log ies . 

540 ' Subb ot ina s p .  

540- 6 3 0 '  N o  new spec ies or l i tho logies . 

660 ' No new spec ies . Inc rease in g l auconite . 

690 , 7 2 0 '  No new spec ies or l i thologies . 

7 5 0 1  P l ec tofrond icularia robus ta . Tan very l imey 
mudstone ( a s  in 450 f t  sampl e ) . 

780 , 8 1 0 '  No new spec ies or l i thologies . 

840 ' E l ph idium/E l ph i d i e l l a  s p .  

840- 9 3 0 '  No new spec ies or l i thologies . 

9 6 0 '  N o  new spec ies . Volcanic rock fragment s  
abundant .  

9 9 0 '  Barren o f  Foramin if era . Volc an ic rock 
fragments abundant .  

1 0 2 0 ' G l obobul imina s p . , Pu l l enia s p . , Flori lus 
app l in i ,  Ps eudoglandul ina conica ( internal 
mo ld , reworked ) .  

1050 ' Very f ine-gra ined bentonitic  sand s tone . 
Barren of Foraminifera . 

1080 , 1 1 1 0 '  F ine to medium-gra ined benton i t ic 
sand s tone . Barren of Fo'raminifera . 

1 140 , 1 1 7 0 ' Round ed very coarse-gra ined sand . 
Barren of Foramin i fera . Po s s ib l e  
beach . 

1 2 0 0 '  L ight tan s i l ty muds tone . E lphid i e l l a  s p . , 
Boldia hodge i ,  Globul ina c f .  landes i ,  Vag
inul ina c f .  wr igh t i  ( o f Beck, 1943 ) , D i s
corb is ? coal ingens i s ?  ( of Ma l l ory , 1959 ) .  
H iatus in this samp l e .  

1 2 3 0 '  Os tracod , C ib i c ides mcmas ters i ,  C .  na t l and i ,  
C .  o l equaens i s , "Anguloger ina" cooperens is , 
Cas s idul ina g l obosa . 
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1 2 6 0 ' Va lvul ineria  church i ,  Bul imina lac iniata , 
Uviger ina nudorobus ta , Ps eudohas t iger ina 
micra , Spongodisc idae ( d is c s ) ,  Pu l l en i a  
s a l i sbury i ,  B o l ivina oregonens i s ,  Aren
ac eous s p .  ( c rus hed ) ,  P l ec tofrond icularia 
s ears i ,  Nonion planatum, Ech ino id s p ines . 
Also S pume l laria ( s pheres ) very abundant .  

1 29 0 '  Vaginul inop s is saunders i ,  Al lomorph ina s p .  

1 3 2 0 ' Uviger ina c f .  churchi . A l s o  Cas s idu l ina 
g l obosa abundan t .  

1 3 5 0 '  Eponides mexicana var .  ( invo lute s ide 
h ighly convex) , S igmo i l ina tenuis , S iphon
ina s p . , Bol ivina s tr ia te l l a .  

1 3 80 ' Eponides s p .  ( of Tipton , e t .  a l . , 1 9 7 3 ) ,  
Uv iger ina a f f . yazo oens i s ,  Karrerie l l a  
contor ta , Pl ectofrond icularia vaughan i .  
Also Uv iger ina nudorobusta rare ( maximum 
numbers ) .  This sample represents the 
upper Nar i z ian max imum transgr e s s ion .  

1 41 0 '  Gut tul ina franke i /hantken i ,  Quinque locul ina 
goodspeed i ,  Gyroid ina scala ta/condoni ( in
termediate form) . Also bentonite abundan t .  

1 440 ' Hapl aphragmo ides s p . , Truncorotaloides sp . 
( four chambers outer whorl ) .  

1 4 7 0 '  No new sp ec i e s  or l i thologie s . 

1500 ' Bathys iphon eocenica . 

1 5 3 0 ,  1 5 6 0 '  No new spec ies or l i tho l og ies . 

1 5 9 0 '  Bul imina c f .  j acksonens i s ? .  

1 6 2 0 '  S igmomorph ina schencki ? .  

1 6 5 0 '  No new spec i e s . She l l  fragments very 
abundant . Increase in very f ine-gra ined 
sand . 

1680 ' Rock fragmen ts rare . Ligni t e  abundant .  
Barren o f  ind igenous Foramin i fera . 

1 7 1 0 '  Lign i te flood . Barren o f  ind igenous 
Foramin ifera . 

1 740 ' F ine-gra ined micaceous sand s t one . No new 
spec ies . She l l  fragments very abundan t ,  
Qu inque l ocul ina impe r i a l i s  rare . 

1 7 7 0 '  Tan l imes t one very abundant . Rounded rock 
fragments rar e .  No new spec ies . E l phidium/ 
E l ph i d i e l l a  s p .  very rare . 

1800 ' Quartz-pyr i t e  c l us ters abundan t ,  rounded 
coarse-gra ined sand rare to common . Barren 
o f  ind igenous Foramini fera . 

1830 ' Barren of ind igenous Foramin ifera . Rounded 
coarse-gra ined sand rar e .  Lign ite very very 
abundan t .  

1860 ' Robert ina wa sh ingtonens is . Rounded coarse
gra ined sand common , l ign i t e  very abundan t .  
Barren o f  ind igenous Foraminif era . 

189 0 '  Barren of ind igenous Foramin i fera . Lign ite 
very abundant .  

1 9 2 0 '  Barren of ind igenous Foramin ifera . Lignite 
flood .  Rounded coarse-gra ined sand common . 

1 9 5 0 '  Barren of ind igenous Foraminifera . F ine
gra ined micac eous sand s t one f l ood , l ign ite 
very abundan t . 

1980 ' Barren of ind igenous Foramin ifera . Rounded 
coarse-gra ined sand common, l igni t e  very 



1 9 80 '  ( c ont . )  abundan t .  

2 0 1 0 '  Barren of indigenous Foramin i fera . Ligni t e  
very abundav t .  

2040 ' Bar ren o f  ind igenous Foramini fera . She l l  
fragments abundant . 

2070 ' No new spec ies or l i thol ogies . E lph i d ie l l a  
s p . , She l l  fragments common. 

2 1 00 ' Brown l ign i t ic muds tone ( probab ly caved ) .  
Lignite very very abundant . Sparse lower mid
dle ba thya l fauna , no new sp ec ies , probab ly 
caved . She l l  fragments abundan t ,  E l ph i d i e l l a  
s p . , rounded coar s e-gra ined sand common . 

2 1 3 0 '  No new s pec ies  or l i tho logie s . E l ph i d ie l l a  
s p .  

2 1 6 0 '  Coal very very abundan t .  Rounded coar s e
gra ined sand common. Probably barren of 
indigenous Foraminifer a .  

2 1 90 ' N o  new species o r  l i tho log ies . L ignite/coal 
very abundant . 

2 2 2 0 '  No new s pec ies or l i tho l og ies . E l ph i d i e l l a  
s p .  

2 2 5 0 '  Rock fragments ( mos tly c a lcareous o r  l ime
s tone ? )  abundant ( probab ly caved ) .  Sparse 
ba thya l fauna ( no new species ) ,  probab ly 
caved . 

2 280- 2 3 7 0 '  No new species or l i tho l og i es . Barren 
of ind igenous Foramini fera . 

2400 ' No new species or l i tho log ies . Very fine
gra ined sandstone very abundan t . Li gn ite/ 
coal very abundant . Barren of indigenous 
Foraminifera . 

2430 ' No new s pec ies or l i tho logies . Very f ine
gra ined sands tone f l ood . 

2460 ' No new species or l i tho l og ies . L ign ite/coal 
very very abundan t .  

249 0 '  P s eudog landul ina na l l p eens is , Gyroid ina c f . 
scalata . Also Spume l laria abundant , Spongo
disc idae ( d iscs ) rare to common . Lign ite/ 
coal very very abundant . 

2 5 2 0 '  S i phonina cowli tzens is . Decrease in l ignite/ 
coal to abundant .  

2 5 5 0 '  Ba thys iphon eocenica var .  ( l arg e) , Trocham
mina c f .  g l ob igerinaformi s ,  Eponides ? sp . 
var . ( sma l l  tes t ,  p l anoc onvex, ventral p l ug ,  
1 1  chambers outer whor l ) ,  Len t icul ina a f f .  
we l c h i ,  Gyroid ina condoni . 

2 5 80 ' Cyc l a��ina s p .  var . ( large ) ,  Os tracod var . 
( d eep med ian sulcus ) .  Also  S i phonina cow
l i tzens is common , S pume l laria very abundan t .  

2 6 1 0 '  Ammodiscus s p .  var .  ( large ) . 

2640 ' Ca s s idu l ina g l obosa var .  ( large) . Also 
Cyc l ammina sp . va r .  ( larg e )  rare to common . 

2 6 7 0 '  Eggere l l a ?  s p .  ( l arge ) .  

27 00 ' Hapl aphragmo ides sp . var . ( evolute - trul
l is s ata? ) .  

2 7 3 0 '  No new spec ies or l i tho logies . 

2 7 6 0 '  N o  new species . Muds tone becomming more 
r e s i s tant to Qua ternary "0" . 

2 79 0 ' Lenticul ina c f .  ter·ry i .  
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2820 ' N o  new species o r  l i thologies . Cibic ides 
nat l and i abundant .  

2850-303 0 '  No new spec ies or l i tho logie s . 

3060 ' Valvu l ineria invo luta . 

3090- 3 240 ' No new spec ies or l i tho l ogies . 

3 2 7 0 '  No new spec ies . Increase in sand . E l phid-
i e l la s p .  

3300 ' No new spec ies or l i tho logies . 

3 3 3 0 '  Dark gray mud s t one . N o  new spec i es . 

3 3 6 0 '  No new spec ies or l i tho logies . 

3390 ' "Angul oger ina" s p .  var . ( obes e ) . Fauna l 
inc reas e .  

3420 ' No  new spec ies o r  l i tho l ogies . 

34 5 0 '  No new species or l i tho log ies . 

3480 ' Bul imina s p .  var . ( s p inose lower half  of 
te s t ) , poss ibly caved . 

3 5 1 0 '  No new spec ies or l i tho l og ies . Coa l very 
abundant , She l l  fragments abundant . 

3 5 40 ' "Va lvu l ineria" menloens is ? .  Very f ine
gra ined sands tone common . Coa l / l ignite 
abundan t . Probably barren of ind igenous 
Foraminifera . 

3 5 7 0 '  No new spec ies or l i thologi es . Coa l / l ignite 
very very abundant . Abundant muds tone and 
C ib ic ides nat land i rare to common , both 
probably caved . 

3 6 0 0 '  No new spec ies or l i tho log i es . Fine-gra ined 
sand s t one common . Barren of ind igenous 
Foramin ifera. 

3 6 3 0 '  Barren of ind igenous Foraminifera. Very 
f ine-gra ined sands tone abundant . 

3660 ' Maj or increase in sand . Ma j or decrease in 
coa l / l ign i t e .  Barren of Foraminifera . 

3690 ' F ine to medium- gra ined sand stone . Barren o f  
Foramini fera . 

3 7 2 0 '  Coa ly mudstone fl ood . Barren of marine 
fo s s i l s .  

3 7 5 0 '  Fine-gra ined sand s t one and coa l .  Barren of 
marine fo s s i l s .  

3 7 80 ' F ine-gra ined sands tone with inc rease in coa l .  
Barren o f  indigenous Foraminifera . 

3 8 1 0 '  Coa l and very f ine to f ine-grained sands tone . 
Arenac eous s p .  var .  ( " sh iny brown" surfac e ,  
crushed ) common . 

3840 ' C l ean s and with s ome coa l .  Barren of indig
enous Foramin ifera . 

38 70- 39 6 0 ' C l ean sand . Barren of indigenous 
Foraminifera . 

3 9 9 0 '  C l ean sand with rare bentonit e . Barren o f  
Foramin ifera.  

3990-4080 ' C l ean sand . Barren of Foraminifera.  

CONCLUS IONS 

DEPTH ( FEET )  STAGE 

20- 150 Inde termina te 

PALEOENV IRONMENT 

Marine und ifferent iat
ed 



DEPTH ( FEET ) 

1 5 0- 2 1 0  

2 1 0- 240 

240- 9 6 0  

9 6 0-990 

990- 1020 

1020- 1 1 1 0  

1 1 1 0- 1 1 70 

1 1 70- 1 2 00 

1 200- 1 2 3 0  

1230- 1 320 

1 3 2 0- 1 3 5 0  

1350- 14 1 0  

1 4 1 0- 1 620 

1 6 20- 1 650 

1 6 50- 2460 

2460-3450 

3450- 3480 

3480-4080 

CONCLUS IONS ( CONT . )  

STAGE 

Lower Zemorrian 
to Upper Refug
ian , undi f f .  

Upper Refug ian 

Refug ian 

Indetermina te 

Probab ly Refug
ian 

Indeterminate 

Indeterminate 

Probab ly Upper 
Nar i z ian 

Upper Nar iz ian 

Upper Nar iz ian 

Upper Nar i z ian 

Upper Nar iz ian 

Upper Nar iz ian 

Upper Nar iz ian 

Ind eterminate 

Nar iz ian 

Nar i z ian 

Inde termina te 

PALEOENVIRONMENT 

Outer N er i t ic to 
Ba thya l ,  und i f f .  

Upper Bathya l 

Upper Ba thyal 

Indetermina te 

Ner i t ic 

Inde terminate 

Po s s ib l e  b each 

Mixed Inner Ner i t i c 
and M idd l e  Ner i t ic 

Outer Ner i t ic to 
Upper Bathya l 

Midd l e  Bathya l und i f f .  

Lower Middle Ba thyal 

Upper Middle Ba thyal 

Outer Ner i t ic to 
Upper Ba thya l 

M ixed Inner Ner i t ic 
and Middle Ner i t ic 

Non-mar ine to Inner 
Ner i t ic 

Probab ly Outer Ner i t ic 

Probab ly Upper Ba thyal 

Non-mar ine to 
Marg ina l Mar ine 

RE ICHHOLD ENERGY CORPORAT ION 
CROWN ZELLERBACH NO . 4 

NW� SEC . 3 6 ,  T5N,  R4W 

Due to sparse samp le coverage the interpre ta
t ions her e in are tentat ive . 

In this we l l  sect ion the en t ire upper Nar iz ian 
( inc luding the upper Cowl i t z  sand ) appears to be 
miss ing above the volcan ic s .  Therefore the sandy 
interval be tween 4920 and 5 480 ft is o lder than the 
produc ing ( upper Cowl i t z )  sand at Mis t F ie l d .  

D i s t r ibut ion o f  benth ic microf oss i l s  ind icates 
r e l a t ively shal low ocean dep ths (ner i t ic to upper 
bathya l )  in mo s t  a l l  of the sect ion pene tra ted . 
Between 4520 and 4890 f t  wa ter depths reached midd le 
ba thya l .  

Sparse p l ankton suggest nearshore depo s i t ion 
throughout , with general restrict ion from open sea 
c irculat ion .  Two except ions to the l a t ter are in 
the Refug ian from 830 to 1 19 0  ft and in the Nar i z
ian ,  where rare rad iolar ians were found . The on ly 
plankt ic foramini feral spec ies noted in the we l l  is 
Turbor ota l ia ins ol ita at 950  to 980 f t .  The h ighe s t  
occurrenc e o f T .  ins o l i t a  serves as an exc e l len t  
t ime l ine s l ightly b efore t h e  t o p  o f  t h e  Eocene in 
the Pac ific  Nor thwes t and New Zealand . 

A correlat ion is provided with the nearby 
Re ichho ld Crown Zel l erbach No . 2 in this repor t .  
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B IOSTRAT IGRAPHIC RESULTS 

The f o l l owing data were d e r ived from prev i ous ly 
unprocessed dry d i tch samples  borrowed from DOGAM I .  

1 10- 140 1 Barren of fos s i l s . 

230- 2 6 0 '  E l phid ium spp . 

350- 3 80 1 Gut tu l ina irregu lar i s , Quinquelocul ina 
spp . , Caucas ina sc hencki , Eponides mex
icana var . ( imma ture ) .  

470- 5 00 ' Light brown s l ightly s i l ty muds t one . 
Uv iger ina atwi l l i ,  U .  s p .  var . ( sma l l ,  
costate ) ,  C ibi c ides aff . evo l u tus . Glass  
shards very very abundan t .  

590- 6 2 0 '  Uv iger ina a f f .  cocoaens is ( c o s tae c l osely 
spaced ) ,  Diatom ( pyr i t i z e d ,  centrate ) ,  
Gyr o id ina plana t a ,  Sponge sp icule s , Cas
s idul ina cf. galvinens i s  ( sma l l ) .  

7 1 0- 740 ' Epistomina s p .  

830-860 ' Eponides k l e inpe l l i ,  P lec tofrond icularia 
spp . , G l obobu l imina s p . , Spongodisc idae 
( d iscs ) ,  Pu l l enia s p . , Spume l l aria 
( s pheres ) ,  S terras ters , B o l iv ina kle in
pe 1 1 i .  

950-980 ' Me lonis  pomp i l i oides , Cass idul ina margar
eta ? ,  C .  c f .  g l obos a ,  C ib ic ides c f .  evo l
utus , F l or ilus app l in i ,  Turborota l ia 
ins o l i t a .  

1 0 7 0- 1 1 00 ' Len t icul ina spp . ( l arge ) ,  Cass idul ina 
galv inens is , s . l . ,  Cyc lammina s p .  Uvig
er ina cocoaens is , Gaudry ina a l azanens i s .  

1 1 60- 1 19 0 '  Brown sucro s ic mud s tone . Cass idul ina 
globosa . 

1 3 1 0- 1 340 1 C ib i c ides haydon i ,  Anoma l ina s p .  

1430- 1460 1 Benton i t e ?  rare . Nonion ha lkya rdi , 
"Va lvu l ineria" menloens i s .  

1 5 5 0- 1 5 8 0 '  N o  new s pec ies or l i tholog ies , 

1 6 70- 1 700 ' Volcanic ? sands tone ? .  Probab ly barren 
of indigenous Foramin i f era . 

1 7 90- 1 820 ' Probab ly barren of ind igenous Foram
inifera . 

1940- 1 9 7 0 '  Oxid ized f ine-grained sands tone . Barren 
of indigenous Foramin i fera . 

2060-2 09 0 '  No new spec ies or l i thologies . F l o r i lus 
appl ini very rare , G l obobul imina s p .  
rar e .  

2 19 0- 2 2 1 0 '  Barren of indigenous Foraminifera . 

2300- 2 3 3 0 '  Anoma l ina c f .  g l abrata . Probab ly barren 
or indigenous Foramin ifera . 

2420- 2 45 0 '  F ine to medium- gra ined sandstone . E l-
phid i e 1 1a s p .  

2540- 2 5 7 0 1  Barren of foss i l s . 

2660- 2 6 9 0 1  Barren of fo s s i l s .  

2 7 80- 2 8 1 0 1  Rock fragment s  abundant . Probab ly 
barren of ind igenous Foramini fera . 

2900- 2 9 3 0 '  Barren of fo s s i l s .  

3020- 3 05 0 1  Barren o f  fos s i l s .  

3080- 3 1 1 0 1  N o  new spec ies o r  l i thologi es . Eponides 
mexicana group rare . 



3 1 40- 3 1 7 0 1  No new spec ies or l itholog i e s . Sparse 
cal careous fauna , poor ly preserved and 
un ident i f iab l e .  

3 200- 3 2 3 0 '  "Va lvu l ineria" wil lapaens is ? ( poorly 
pr.eserved ) . 

3260- 3290 1 Bul imina s p .  var .  ( e longate,  smooth , 
mega lo spher ic ) .  

3380- 3 4 1 0 '  No new spec ies or l i tholog ies . 

3500- 3 5 3 0 1  Brown s i l ts tone . Cibic ides aff . nat
land i .  

3620- 3 6 5 0 1  Quinque locul ina imper ial i s . 

3 7 40- 3 7 7 0 1  Alabamina kernens i s ,  Gas tropod , C ib i c i
d e s  haydon i/na tl and i ( intermediate 
form) . 

3860-3890 ' No new spec ies or l i tholog ies . 

39 80-40 1 0 1  No new species or l i tho logies . 

4 1 00- 4 1 3 0 1  Vaginu l inop s i s  s p .  ( fragment ) ,  Also 
C i b ic ides na t l and i ?  ( j uven i l e ) . 

42 20-42 5 0 1  Va lvul ineria invo luta,  Also C ibic ides 
aff.  nat l and i ( no extraneous she l l  
ma terial  on involute s i de ) . 

4340-43 7 0 1  Vo lcanic s ? .  Dental ina sp . ,  Nodosaria 
s p .  

4460-449 0 '  N o  new species or l i thologies . 

4 5 20-4550 1 Cibic ides na t l and i ,  Bul imina laciniata,  
B o l d ia hodg e i .  

4590-46 2 0 1  Arenaceous indeterminate , Egger e l l a ?  
s p .  ( l arge , crushed ) ,  Pseudoha s t igerina 
micra . 

4740- 4 7 7 0 '  Barren of fo s s i l s . 

4860-489 0 '  L igni te/coa l very very abundan t .  Vag
inul inops is saunders i ,  Lent icul ina 
chirana , V irgul ina s p .  var .  ( very thin 
tes t ,  pyr i t i zed ) . 

49 70- 5 000 1 Vo lcanics  c ommon , Barren of foss i l s . 

5 1 20- 5 1 50 ' Barren of ind igenous Foraminif era , 

5 30 0- 5 3 3 0 ' Barren of fos s i l s .  

5480- 5 5 1 0 '  Pseudoglandul ina na l l peens i s ,  P .  inf l a
·ta , 

5 6 60- 5 6 9 0 1  No new species or l i tholog ies . 

5840- 5 8 7 0 1  Haplaphragmo ides s p .  var .  ( evolute , 
large - tru l l issata? ) ,  Ba thys iphon 
eocen ica , Os tracod var .  ( d eep med ian 
sulcus ) .  

5990-6020 ' Barren of ind igenous Foramin i fera . 
Sand very very abundan t .  

CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENVIRONMENT 

1 1 0- 140 Indeterminate Inde terminate 

230- 2 60 Indeterminate Inner Ner i t ic or 
deeper 

3 5 0- 1 460 Re fug ian Upper Ba thyal 

1 5 50-4490 Inde termina te Indetermina te 

4 5 2 0-4890 Nar iz ian Upper to Upper Middle 
Bathya l 

3 0  

CONCLUSIONS ( CONT . ) 

DEPTH ( FEET ) STAGE PALEOENV IRONMENT 

49 7 0- 5 3 3 0  

5480-5690  

5840- 5 8 7 0  

59 9 0-6020  

Indeterminate Inde termina te 

Nar iz ian Outer Ner i t ic to 
Upper Bathya l 

Nar iz ian Inner to M idd le 
Ner i t ic 

Indetermina te Indeterminate 

CORRELATION WITH THE 
RE ICHHOLD CROWN ZELLERBACH NO . 2 

The data be l ow show a good Re fug ian corr e l a t ion 
above the volcanic s ?  with the Crown Z e l lerbach 
No . 4 be ing 200 to 300 f t  high to the Crown Z e l l e r
bach No . 2 ,  However , the l ower fos s i l i f erous 
int erval s  in the two we l l s  cannot be correlated due 
to the sha l l ow ner i t ic fac ies of the Crown Z e l l er
bach No . 2 from 4960 to 5805 f t .  

CROWN Z .  NO . 4 
( DEPTH IN FEET ) 

H IGHEST 
OCCURRENCE 

CROWN Z ,  NO. 2 
( DEPTH IN FEET ) 

380-500  

860-980 

? ,., 

1 1 9 0- 1 3 1 0  

1340- 1 460 

1 5 80- 1 6 70 

4 1 30-4220 

4490- 4550 

5 6 9 0-5 840 

Uviger ina a twi l l i  

Turborotal ia ins o l ita 

Glaucon i t ic mudstone 

C ibic ides haydoni 

Nonion ha l kyar d i  

Volcan i c s ?  

Valvul iner ia invo luta 

C ib i c id e s  na t l and i 

Os tracod var . ( deep 
med ian s u lcus ) 

6 1 0- 6 40 

1 1 20- 1 15 0  

1480- 1 5 1 0  

1 5 40- 1 5 7 0  

1 6 3 0- 1 660 

1 9 00- 1 9 3 0  

�' Not seen d u e  to s p a r s e  samp l e  coverag e .  

Summary 

RE ICHHOLD ENERGY CORPORAT ION 
CROWN ZELLERBACH NO . 2 

NW� SEC , 8 ,  T4N ,  R3W 

Upper ba thyal Refug ian Foramin ifera occur in 
d i tch samp l e s  throughout this we l l  sect ion ,  even in 
the thick vo lcanic seq uence from 1 9 60 to 4960 f t .  
I t  i s  the op inion o f  this wr iter that ind igenous 
Refug ian faunas occur on ly above the volcan ic s .  
Extens ive cavings resul ted probab l y  i n  part becaus e 
of the l arge amounts of sand penetra ted . 

Underlying the vo lcanics to total depth are 
fos s i l i ferous marine s ed iments of very sha l l ow 
wa ter ( pr imar i ly inner ner it i c )  origin wh ich are 
ind et ermina te in age . 

Sparse fos s i l  pl ankton ind icate nearshore 
dep o s i t ion throughout the fo s s i l iferous port ions of 
the we l l  sect ion , Refug ian faunas from 43 to 1960 
f t  reflect a s l ight regr e s s i on from open mar ine , 
upp er midd le bathya l  dep ths at the b o ttom to upper 
bathya l depths r e s t r i c ted from open sea c irculat ion 
at  the top . 

A corr e l a t ion is provided with the Re ichhold 
Columb ia County No.  1 ,  OH a t  the end o f  th i s  we l l  
repor t .  



BIOSTRAT IGRAPHIC RESULTS 

The fol lowing data were derived from previous
ly unproc essed dry d i tch samp les  borrowed from 
DOGAMI .  S ingl e  depths noted be low represent 
bottoms of 30  f t  interva l s .  

43- 7 0 '  She l l  fragments , F l or i l us inc isum? , P s eudo. 
g l andul ina ? s p .  

100 ' Diatom ( pyrit ized , c entra t e ) , Bol ivina klein
pe l l i .  

1 3 0 '  Gyro id ina p l anata , E l phid iel l a  s p .  var . ( s ub
acute periphery) , Gas tropod , Cas s idu l ina 
crass ipunc tata , Gut tul ina s p .  var .  ( sma l l ,  
thin tes t ) , Anomal ina c f .  cal iforniens is 
( th in te s t ) , Fi sh rema ins , E l phid ium aff . 
frigidum. Also she l l  fragmen ts very abundan t .  

1 6 0 '  N o  new s pec ies or l i tho logies . Glass  shards 
very very abundant ( not h ighes t occurrenc e ) . 

1 9 0 '  Barren of fo s s i l s . 

2 2 0 '  Sponge s p icules . Barren o f  Foraminifera . 

2 5 0 '  Guttul ina irregular is , E lph i d ium s p .  var . 
( l obula te , s ubacute per iphery ) . 

280 ' Barren of fos s i l s .  

3 1 0 '  Spumel laria ( s pheres ) .  Barren o f  Foraminif
era . 

340 1 Barren of fos s i l s .  

3 7 0 '  Ligni te/coal very very abundan t .  Barren o f  
marine foss i l s .  

400' Barren o f  foss i l s . 

430 ' Pyr ite abundant . Barren o f  Foraminifera . 

460 , 49 0 1  Barren of Foramin ifera . 

520 1 Qu inque locul ina c f .  weaver i ,  Caucas ina 
schenc k i .  

5 5 0 '  G l obobu l imina s p . , Quinque locu l ina imper ial is . 

5 8 0 '  Uv iger ina s p .  ( co s tate , fragment ) .  

6 1 0 ' Uv iger ina c f .  cocoaens is , Quinquelocul ina s p .  
var . ( sma l l , e l onga te , th in tes t ) . 

640 1 Eponides c f .  kleinpe l l i ,  E .  c f .  gaviotaens is , 
Uv iger ina becc ari i ,  U. a twi l l i ,  Cyc lammina 
pac if ica , Cibic ides s p .  var . ( l arge c l ear umbo 
on s p iral s i de ) ,  C .  evo lutus , Ech inoid s p ines , 
P l ec tofrond icularia mul t i l ineata , Cib ic ides 
fel ix ( of Ma l l ory , 19 5 9 ,  p l . 2 5 ) .  

6 7 0 '  Uv iger ina c f .  ga l l oway i ,  U .  s p .  var . (worn ,  
f inely costate ) ,  Ca s s idul ina galvinens is , C .  
globo s a .  

700 ' Me l onis pomp i l ioides , Uviger ina a f f . mexicana . 

7 3 0 '  No new species or l i tho l og ies . 

7 6 0 '  Lenticul ina inorna ta , Gyroid ina c f .  soldani i .  

7 9 0 '  Ceratobul imina washburne i .  

820 ' S t i l o s tome l l a  s p .  ( fragments ) ,  P l ectofrondic-
ularia packar d i .  

850 '  Epis tomina s p .  

880 ' Ps eudoglandul ina inf lata , pyr i t e  " s t icks " .  

9 1 0 '  Eponides gaviotaens is . 

940 '  No new spec ies or l i thol ogi es . 
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9 7 0 1  Volcanic ? s i l t s tone ? .  Cass idul ina gl obosa 
var .  ( unco i l ing ) . 

1 000 ' Eponides yeguaens is . 

1030 ' Uv iger ina vicksburgens i s ?  ( no t  highe s t  occur
renc e ) , Subbot ina c f .  s eni l i s , Gaudryina s p .  
( fragment ) ,  Nonione l l a s p .  var .  ( smal l ) ,  
Cibic ides c f .  evo lutus ( of Tipton ,  e t .  a l . ,  
1 9 7 3 - not qu ite highe s t  occurrenc e ) . 

1060 ' Lagena hexagona , Alabamina kernens is , Uvig
er ina c f .  yazooens is ? ( l arge) ( o f Ma l l ory , 
1959 ) .  

1 09 0 ' P u l l enia s p .  var .  ( sma l l  tes t ,  five chambers 
outer whor l ,  s ubacute periphery) .  

1 1 2 0 '  No new spec ies  or l i tho l ogies . 

1 1 5 0 '  Turboro tal ia ins o l i t a .  

1 1 80 ' G l ob igerinatheka trop ica l i s ,  Gaudry ina a l az
ens is ? ( j uven i l e ) , F l ori lus app l in i .  

1 2 1 0 1  N o  new s pec ies  o r  l i thol ogi e s .  

1 240 1 C ib ic ides aff . na tland i (no extraneous she l l  
ma terial o n  involute s id e) . 

1 2 7 0 ,  1 3 00 ' No new sp ec ies or l i tho logie s . 

1 3 30 ' P l ec tofrond icularia robus ta?  ( f ragmen t ) , 
Spongod i s c idae ( d i scs ) .  

1 360 ' N o  new spec ies  or l i tholog i es . 

1 3 9 0 '  Dental ina dus enbury i ,  Spume l laria va r .  
( " large" spheres - on 80 mesh screen ) . 

1 4 2 0 1 P l ec tofrondic u l ar ia s ears i .  

1450 ' Eponides kleinpel l i ,  Len t i c u l ina a f f .  
washingtonens is . 

14801  Spongod isci dae var .  ( " larg e "  di scs - on 80  
mesh scre en ) , Gyroid ina scalata ? .  

1 5 1 0 1  Ma j or l i tho logy change . Gl auconi tic mud
s tone and rock fragments . No new spec ies . 

1540 ' No new s pec ies or l i thologies . Gl aucon i te 
f l ood . 

1 5 70 1  Len t icu l ina c f .  washingtonens is , Cib ic ides 
haydon i ,  Cauc as ina schencki var . ( " large" -
on 100 me sh screen ) .  

1 600 ' No new species  or l i tho logies . 

1 6 3 0 1  Gaudryina a l a zanensis  ( probab ly n o t  highe s t  
occurrenc e ) . 

1660 1 Nonion ha lkyard i .  

1 6 9 0 1  Nonion c f .  pac i f icum .  

1 7 2 0 '  No new sp ec ies o r  l itho l og ies . Fauna l de
creas e .  Glass  shards very very abundan t .  

1 7 5 0 ,  1 7 80 1 No  new spec ies or l i tho l og i es . 

1 8 1 0 1  No new s pec i e s  or l i tholog i es . G l a s s  shards 
very abundant .  

18401  Bol ivina s triate l l a .  

1 8 7 0 '  No new spe c ie s  or l i tho logies . 

1900 ' Lithology change to l ight brown sucros ic 
muds tone . No new spec ie s . 

1930 ' Volcanic ? rock fragments . No new spec ie s . 
Rare translucent green grains . 

1 9 6 0 '  Rock fragments and sand . "Va lvu l ineria" 
wi l l apaens is . 



1 9 9 0 '  Inc rease in trans lucent green gra ins . Barren 
of ind igenous Foramin ifera . 

1990- 2 200 ' Barren of ind igenous Foraminifera.  
P r imar i l y  vo lcanic rock fragments .  

2 2 3 0 '  B u f f  s i l ts tone ?  and sand . N o  new spec ies . 
Probab ly barren of ind igenous Foraminifera 
( only cavings ) .  

2 2 6 0 '  Very f ine- gra ined sands tone . Barren o f  
indigenous Foraminifera . 

2 2 9 0 ,  2 3 2 0 '  Spar s e  fauna . No new spec ies . Prob
ably barren of ind igenous Foramini fera 
( only cavings ) .  

2 3 5 0 '  Barren of ind igenous Foramin ifera . Rock 
fragments . Pyr i t e  very abundan t .  

2350- 2 7 7 0 '  Rock fragments and caved sed iment s .  
Barren o f  ind igenous Foraminifera . 

2800 ' H ighe s t  "reddish" vo l canic ? sand . Barren of 
ind igenous Foramin ifera . 

2800- 3 040 ' Barren of fos s i l s . V o l canic s .  

3 0 7 0 '  Highe s t  bl ue-green opaque t o  s l ightly trans
lucent gra ins . Barren of fo s s i l s .  

3070- 409 0 '  Barren o f  ind igenous Foramin i f era . Vol
canic s .  

4 1 2 0 ,  4 1 5 0 '  Barren of foss i l s . Vo l canics and l o s t  
c i rculat ion ma ter ia l .  

4 1 5 0-4240 ' Bar ren o f  ind igenous Foraminif era . Very 
f ine- gra ined sand s t one and vol canic s .  

4240-49 6 0 '  Barren o f  ind igenous F oraminif era . Vol
can ics and caved sed iments . 

499 0 '  No new spec ies or l i thologies . Very f ine
gra ined sands tone rare , and E l phid iel l a ?  s p .  
very rare , probabl y  indigenous . 

5020 , 505 0 '  No new spec ies or l i tho logie s . E lphid
ium? s p . , very rar e , ind igenous . 

5080 ' Barren of Foramin i fera . Echino i d  s p ines . 

5 1 10 '  No new spec ies . E l phid i e l l a ?  s p .  ( encrusted 
with sand s t one ) .  

5 1 40 ' No new s pec ies . E l ph id i e l l a  s p .  rare . 

5 1 7 0 '  No new spec ies . E l phid ium? s p .  ( encrus ted 
with sand s t one ) .  

5 2 0 0 '  N o  new spec ies . E l phid i e l l a ?  sp . ,  E l phid ium? 
s p . , and Os tracods , a l l  very rare . 

5 2 3 0 '  No new spec ies . E l phid i e l l a  s p .  ( l arge) 
rare to common , E l phid ie l la sp. rar e ,  Os t
racods and Gastropods very ra r e .  

5 2 60 ' No  new spec i es . E lph i d i e l l a  s p .  ( large , en
crus ted with sand s t one ) rar e ,  E lph i d i e l l a  s p .  
rar e ,  Lenticul ina s p .  ( large ) very rare . 

5 290 ' No new spec i es . E l phid iel l a  s p .  ( l arge) 
rare , E l ph id i e l l a  sp.  very rare . 

5 3 2 0 '  No new spec i es . E lp h id ie l l a s p .  rare to 
common , Eponides k l e inpe l l i  rare . 

5 3 5 0 '  "Va lvul iner ia" menloens is . Also E lph i d i e l l a  
s p .  common , E lphid ium s p .  rare . 

5 3 8 0 '  No new spec ies . E lph id i e l l a  s p .  rare . 

5 4 1 0 ' No new spec ies . E lph id i e l l a  s p .  common , 
E l phid ium? s p .  and "Va lvu l ineria"  men loens is 
very rare . 
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5440 1 No new spec ies . E lph i d i e l l a  s p .  rare to 
common , E lphid ium? s p .  rare , Gaudry ina 
ala zanens is . 

5470 ' No new spec ies . E lphidie l la s p .  rare,  Ost
racod ( large ) very rare . 

5 5 0 0 '  ( 5 5 60 1 ? )  No new spec i e s .  E lp h id i e l l a ?  sp . ,  
E l ph i d ium? s p . , "Valvul iner ia"  
menl o ens is , F l or il u s  app l in i ,  a l l  
rar e .  A l s o  Uv iger ina garzaens i s ?  
very rare . 

5 5 3 0 '  No new spec ies . E l ph id iel la s p .  common . 

5 5 6 0 '  ( 5 500 ' ? )  No new spec i e s . E l phid i e l l a  s p .  
common , E lphid ium sp . very rar e ,  
Epon ides spp . rar e .  

5 5 9 0 '  No new spec i e s .  E l phid i e l l a  s p .  common , 
F l o r i lus app l in i  rare . 

5 6 2 0 1  No new spec ies . E lph i d i e l l a  s p .  rare . 

5 6 5 0 '  No new spec ies . E l ph i d i e l l a  s p .  rare to 
common , "Va lvu l ineria" menloens is very 
rare , Eponides gaviotaens i s ?  rare . 

5 6 80 ' Valvul iner ia tumeyens i s  ( pyr i t i z ed ) , Bul i
mina ? sculp t i l i s ?  ( sma l l  tes t ,  worn ) . Also 
E l ph id i e l l a  s p .  common, Lenticul ina spp . 
( l arge ) rare , p l us rare caved spec ies . 

5 7 1 0 '  No new spec ies . E lph i d ie l la s p .  rare , 
E l phid ium s p .  rare . Also Uv iger ina atwi l l i  
rare , U .  cocoaens is rare , caved ? .  

5 7 40 1 No new s pec ies . E l phid i e l la s p .  rare , Gut
tul ina irregu l ar i s .  Also sparse upper 
ba thyal Re fug ian fauna , probab ly caved . 

5 7 7 0 '  No new spec ies . E lphid iel la s p .  ra r e ,  Epo
nides gaviotaens i s ? .  Also pyr i t ized ( re
worked ? )  s pec i e s  inc lud ing Globobul imina s p . , 
Quadr imorph ina ? s p . , Gyro id ina c f .  scalata , 
a l l  very rar e .  

5 80 0 '  No  new sp ec ies . "Va lvu l ineria" menl oens is 
( sma l l ) ,  Eponides s p . , Lent icul ina s p . , a l l  
very rare 

5805 ' No new s pec ies . E lphid ie l la sp. rare . 

CONCLUS IONS 

DEPTH ( FEET ) STAGE PALEOENVIRONMENT 

43- 1 3 0  Probab ly Upper Upper Bathyal 
Re fugian 

1 30-490 Inde t ermina te Marg inal Marine to 
Inner Ner i t ic 

490- 1 1 2 0  Refugian Upper Bathya l  

1 1 20- 1 960 Refugian Upper to Upper 
Bathyal 

1 9 6 0-4960 Inde termina te Indetermina te 

49 60- 5 290 Indeterminate Inner Ner i t ic 

5 29 0- 5 805 Indet ermina te Inner to Middle 
Ner i t ic 

CORRELATION WITH THE 
RE ICHHOLD COLUMBIA COUNTY NO . l ,  OH 

Middle  

The data below ind icate a s trong correlat ion 
for approxima t e ly 1000 ft of Refug ian section in 
the two we l l s .  However , the upper Nar iz ian ba thya l 



CORRELAT ION ( CONT . ) 

faunas from 1 6 2 0  to 2430 f t  in the Columb ia County 
No . l are not present in the Crown Z e l lerbach No. 2 .  
Sha l l ow wa ter Foraminifera from 49 60 t o  5 805 f t  
( total depth ) i n  t h e  latter we l l  cannot be corre
la ted to any hor izons in the Columb ia County No . l .  

CROWN z .  NO. 2 
( DEPTH IN FEET ) 

580- 6 1 0  

7 6 0- 7 9 0  

1030- 1060 

Pos s ib l e  hiatus 

1 1 2 0- 1 1 50 

1480- 1 5 10 

1540- 1 5 70 

Not presen t  

N o t  present 

Not present 

Not present 

Not present 

Not present 

HIGHEST 
ocCiiRRE'NCE 

Uviger ina c f .  
cocoaens is 

Ceratobul imina 
wa shburn e i  

COL . CO . NO . l 
(DEPTH IN FEET ) 

390-420 

600-630  

Alabamina kernens is 8 70-900 

Turborotal ia 
ins o l  i ta 

Glaucon i t ic 
mudstone �' 

C ib ic ides haydoni 

C ib ic ides na t l and i 

Sucros ic s i l t s tone 

Ps eudoha s t ige r ina 
micra 

1 2 3 0- 1 260 

1 350- 1 3 80 

156 0- 1590  

1 6 20- 1 650 

1 650- 1 6 80 

1 7 1 0- 1 740 

Lent icul ina we lchi 1 740- 1 7 70 

Bul imina micro- 1860- 1 890 
cos tata 

P l ectofrond icularia 1950- 1 9 80 
vaughani 

,., This l i tho logy may ext end as high as 1 2 6 0  ft in 
the Columb ia County No . l ;  samples are miss ing 
from 1260 to 1 3 5 0  f t .  

3 3  
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EXPLANAT ION 
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KEY TO CORRE LAT ION LINES 

1 .  H ighes t Uv iger ina a twi l l i ,  �·l· 

2 . H ighes t Turboro ta l ia ins o l i ta .  

3 '  
4 . 

5 ' 
6 .  
7 .  
8 .  
9 .  
10 . 

R ound ed vo lcanic sand . 

H ighes t C ib i c ides na t l and i or B u l imina 
mic roc os tata ( = highe s t  Na r i z ian ) • 

Maximum h i s p id Uv iger ina and h ighe s t  � ·  
churc h i , �·l· ( = maximum transgres s ion ) . 

Top o f  upper Cowl i t z  s and . 

H ighe s t  Os tracod var ie ty ( deep med ian s u l c us ) .  

T o p  o f  thick Nar i z ian vo l canic s .  

B o t tom o f  th ick Nar i z ian vo l can ic s . 

H ighes t B agg ina ten inoens is or Gaudryina 
coa l ingens is . 

* from Newton , V .  C . , J r . , 1969 , Sub s urface g e o l ogy 
of l owe r C o l umb ia and W i l l ame t t e  bas ins , Oregon :  
Oregon Depar tment o f  Geo l ogy and M inera l Indu s t r ies 
O i l  and Gas Inves t iga t i ons No . 2 , page 89 . 

-Jd( vo l can ics b u t  gra ins not rounded . 


